





SUPPLEMENT TO “THE ENGINEER,” JULY 28, 1916) 








¢ Engineer. 


VOL. CXXI—FROM JANUARY TO JUNE, 1916. 


London: 
OFFICE FOR PUBLICATION AND ADVERTISEMENTS, 33, NORFOLK STREET, STRAND, W.C. 




















o 





January 7, 1916.—Vou. CXXI. 


PTTL. eNO LIN Gea. 











DECEMBER. 


Our Diamond Jubilee. 


We cannot, let this issue appear without 
recalling that with our last number Tae ENGINEER 
completed its sixtieth year. Tuesday last was its 
diamond jubilee, for it appeared for the first time 
on January 4th, 1856. It was first published in a 
little oftice in the Strand—No. 301—-which has long 
since disappeared, The editorial office, then in charge 
of Mr. Allen, who was succeeded in a few years by 
that remarkable engineer and excentric genius Zerah 
Colburn, was in Bucklersbury. 
whole staff was accommodated in a larger building 
No. 163, Strand, which was also destroyed many 
years ago. Thence it moved into a still larger office 
in Norfolk-street. In course of time that house had 
to be demolished and the paper removed for a year 
or so whilst the new building, on the old site, which 
is now its home, was being erected. We may look 
back with some pride to its history. From the very 
first it appealed to engineers, and though it is now 
probably the oldest. engineering paper in the world, 
we think we may justly claim for it that it carries 
its years well and is as full of life and energy as 
It is curious to reflect that it has seen almost 


Some years later the 


ever, 
the whole career of modern mechanical engineering. 
The steam engine had, of course, been in existence 
a long time, railways had at last overcome opposition, 
and steamships were ploughing the oceans. But the 
great period of rapid development was only really 
beginning. Whilst engineering knowledge was the 
possession of but few great progress 
impossible, and it is the object of the paper to 
expand and distribute technical and scientific in- 
formation. In doing so it may fairly claim to 
have been a factor of no little importance in the great 
developments that have taken place during the last 
sixty years. But it would have failed in what it 
sought to accomplish had it not been helped by many 
faithful friends who, both as readers and writers of 
its pages, have done much to bring it to the position 
which it now holds. We take the occasion of the 
anniversary to express our recognition of the many 
services they have rendered and to thank them all 
most heartily for the support they have freely 
given us. 


men was 


Submarines in the Mediterranean. 


A SERIOUS attempt is being made by the 
enemy to damage our sea trade by attacking British 
and allied vessels in the Mediterranean by means 
of submarines. The most important loss from this 
cause during December was that of the Peninsular 
and Oriental liner Persia. 
was torpedoed without warning on the 30th, when 
about 40 miles south of the island of Crete. The ship 
sank within five minutes of the torpedo striking her 
and before more than five or six boats could be got 
away from her. Something like 550 people were on 
board at the time. Of these 181 are said to have 
been saved. On December 21st the Japanese liner 
Yasaka Maru was torpedoed and sunk without 
warning in the Eastern Mediterranean. The ship 
sank within fifty minutes. All the passengers 
and crew were saved and were landed next day 
by a French gunboat at Port Said. On December 
24th the French liner Ville de la Ciotat was torpedoed 
and sunk in the neighbourhood of Malta. The 
majority of those on board were rescued by a British 
steamer, but eighty of the passengers and crew were 
crowned. Since the year opened other vessels, includ- 


This fine modern vessel 





ing the steamer Glengyle, have been similarly sunk 
in the Mediterranean. It is conceivable that these 
outrages on our merchant shipping in the Mediter- 
ranean mean that it is recognised that the Suez 
Canal, Britain’s spinal cord as the Germans believe 
it to be, cannot be denied us by military action. 
We have no doubt that the steps which have been so 
successful against enemy submarines in other seas are 
being put into force in the Mediterranean, and that 
these outrages will soon come to an end. 


The Jarrow Railway Accident. 


Ir is, fortunately, rare that there should 
be two serious railway accidents bearing such a 
likeness to each other as the Quintinshill, May 22nd, 
and the Jarrow, December 17th, in the same year. 
In some measure, at least, we are possibly justified 
in holding the conditions brought about by the war 
responsible, As yet the evidence of the signalman 
and the enginemen in the Jarrow accident has not 
been made public, but from a statement issued by 
the North-Eastern Railway Company it would seem 
as though the light engine at Jarrow was, like the 
local train at Quintinshill, In both 
cases the opposite line was obstructed and a double 
collision ensued, as at Jarrow an empty carriage 
train ran into the wreckage. caused by the first 
collision. Then, as at Quintinshill, fire broke out 
in the débris, but whether this was due to live coal 
from one or more of the three engines concerned in the 
collision or from gas is not at present certain. In the 
Board of Trade inquiry on the 20th and 2Ist of the 
month the signalman and the fireman of the light engine 
gave their evidence in camera and none of the three 
drivers could be present. No doubt at the coroner’s 
inquest on the 18th inst. all the facts will be revealed. 
Seventeen passengers were killed or have since died 
from their injuries, in addition to one of the firemen. 


overlooked. 


The accident occurred about seven o’clock in the 
morning, when it was both dark and foggy. 


Naval Incidents and Losses. 


CHEQUERED fortune has followed the doings 
of the Allies’ navies during the past month. On the 
5th the French submarine Fresnel was sunk by an 
Austrian warship off San Giovanni di Medua. The 
majority of the crew was captured alive. The 
Fresnel was of the Laubeuf type and belonged to a 
large class built between 1907 and 1912. During 
the three days December 2nd to 4th, a British sub- 
marine operating in the Sea of Marmora fired into 
a train on the Ismid Railway, torpedoed and sank 
the Turkish destroyer Yar Hissar, and sank by gun- 
fire a supply .steamer of 3000 tons, besides four 
small sailing carrying supplies. On the 
afternoon of the 14th Flight Sub-Lieutenant Graham 
engaged a large German seaplane off the Belgian 
The fight was severe, but the German machine 
During its fall it burst into 


vessels 


coast. 
was at ijast destroyed. 
flames, and just as it reached the water it exploded 
so violently that no trace of pilot, passenger or 
machine could be found. The British machine was 
severely damaged and fell into the sea. The pilot 
and. his observer were picked up safely. On the 
17th the small German cruiser Bremen and a torpedo- 
boat accompanying it were sunk in the Eastern 
Baltic as the result of a submarine attack. The 
nationality of the submarine has not been reported. 
The Bremen was built in 1903 and had a displacement 
of 3250 tons. She carried ten 4.lin. guns and had 
a complement of 286. On the 29th an engagement 
took place off the: Montenegrin coast between an 
Austrian squadron bent on bombarding Durazzo, 
and allied vessels, apparently Italian, French and 





British. The Austrians lost two modern destroyers, 
the Lika and the Triglav, both of which, it seems, 
struck mines. A few hours previously, off Cattaro, 
the French submarine Mouge was sunk by an enemy 
cruiser. This submarine belonged to the same class 
as the Fresnel. On the 30th the British armoured 
cruiser Natal sank while in harbour as the result 
of an internal explosion. About 400 survivors out 
of a complement of 704 are reported. The Natal 
was designed by Sir Philip Watts and was completed 
at Barrow in 1907. She carried six 9.2in. and four 
7.5in. guns and was armoured amidships with a 
6in. belt. She was the third vessel to be lost by 
internal explosion since the outbreak of the war, 
the preceding two being the Bulwark and the Princess 
Irene, both in Sheerness Harbour. 


The New Year Honours. 


THe New Year’s Honours List 
the names of numerous engineers and of men who 
are connected directly or indirectly with engineering. 
We note, first of all, that Sir Alexander Henderson, 
Chairman of the Great Central Railway, and Sir 
Thomas George Shaughnessy, President of the 
Canadian Pacific Railway, have both been created 
Barons. Three engineers have been made Baronets. 
First there is Sir George Bullough, of the firm of 
Howard and Bullough, of Accrington. Then there 
is Lieut.-Col. Henry Webb, who is a mining engineer 
and a director of the Ocean Coal Company, Limited, 
and finally Mr. Alfred Fernandez Yarrow, whose 
name is known throughout the whole world by 
reason of his reputation as the builder of fast steam 
craft and of his philanthropy. Another railway 
man, Mr. Francis Henry Dent, General Manager of 
the South-Eastern and Chatham Railway, has 
received the honour of knighthood, and the same 
distinction has been conferred on Mr. John Howard, 
the engineer who built the Palace Pier at Brighton. 
In the Colonial list appear the names of Mr. Colling- 
wood Schreiber, C.M.G., the General Consulting 
Engineer to the Government of Canada, who now 
becomes Knight Commander of his Order, while 
Mr. Thomas Inglis Binnie, Director of Publie Works 
in the Nyasaland Protectorate, and Dr. John Cadman, 
Professor of Mining in the University of Birmingham, 
Petroleum Adviser to the Colonial-office and Coal 
Mining Adviser to the Government of' Nigeria, are 
made Companions of that Order. The Knight 
Bachelorship of the same Order has been given to 
Mr. William Wilson Hoy, General Manager of Rail- 
ways and Harbours to the Union of South Africa, 
and to Mr. John Kennedy, Consulting Engineer to 
the Montreal Harbour Commission. In the Indian 
list there are the names of Mr. John Norman Taylor, 
who is made C.1.E., while Major Charles Hugh Hodges 
Nugent, of the Royal Engineers, Inspector of 
Machinery, Military Works Services, becomes C.1.F. 
(additional) “‘for meritorious service in connection 
with the war.’’ Two engineers have been awarded 
the Kaisar-I-Hind Gold Medal—of the First Class— 
for public services in India. They are Mr. Walter 
Samuel Sharpe, of the Indian Telegraph Department, 
who is Superintendent of Telegraph Engineering 
in the Bombay , Division, and Mr. Henry James 
Heamey Glenn, who is Executive Engineer of the 
Province of Delhi. Of the Order of the Bath Col. 
Charles Philip Martel, Superintendent of the Royal 
Gun and Carriage Factories at Woolwich Arsenal, 
is made Companion, and Mr. Justin Theodore La 
Brooy, who is Civil Assistant to the Chief Superin- 
tendent of the Royal Ordnance Factories, receives 
the same distinction, while Colonel Henry Capel 
Lofft Holden, C.B., Assistant Director of Supplies 
and Transport at the War-oftice, becomes KX.C.B. 
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ENGINEERING INDUSTRIES IN 1915. 





THE saying that language was given for the con- 
cealment of our thoughts rises to the mind when an 
attempt is made to review happenings in the iron and 
steel industries of this country during the past year. 
The preceding twelve months were different. They 
included seven which had elapsed before the outbreak 
of war, and even the remaining five could be fairly 
freely discussed, inasmuch as the country had not then 
become fully aware of the stupendous character of 
the task lying before it and its Allies. The last 
vestige of national lethargy had not disappeared. 
We had not, as a people, quite understood the value 
to be placed upon the thorough organisation of a 
country’s resources in face of the gravest peril by 
which it could be possibly faced. 

The dawn of 1915 brought with it a complete 
change. In very truth Britain turned over a new 
leaf. She had been charged with a conservatism 
which forbade any deviation from the old beaten 
tracks of established custom. Her aceusers were 
deeply in error. Amongst the reserves of strength 
she was able to draw upon at a critical moment was a 
spirit of adaptability which her enemies had not 
suspected. When the moment came, the transition 
was-quickly effected. The old gospel of dependence 
for munitions upon a certain small and very select 
group of armament firms needed revision, and the 
new translation proved sufficiently broad to include 
hundreds, perhaps thousands, of other concerns. 
These businesses required co-ordination, so as to 
make each a unit of a vast national war factory, 
to which huge new additions could be made from 
time to time. A Ministry of Munitions was created 
and the work of co-ordination was begun. Then the 
cast-iron rules of trades unionism were found to be 
limiting output, and preventing the best being obtained 
from the war factories. A diplomatic consultation 
with the leaders of the unions led to the scrapping of 
the rules in the interests of the nation, with a promise 
of their reinstatement after the war. Finally, the 
Press, by bit and bridle, was brought under the 
control of another new State ofticer—the Censor— 
under whose orders we must leave unsaid many 
things it would be pleasant to say. 

What has been the result of all this shaking amongst 
the dry bones ?. What has actually been done by the 
great armament firms as a reply to Germany’s boasts ? 
At what rate are shells being produced by the armies 
of men and women working their lives out in munition 
factories, day in and day out, week after week ? 
What size are the biggest projectiles ? The calibre 
of the mightiest gun recently finished, what is it ? 
What ships are our Government and private naval 
yards launching ? How much more steel have we 
poured into the moulds during the past year than 
in 1914? The answers to such questions and a 
score of others that rise easily to one’s lips will probably 
be given, a few months after peace has been signed, 
in a series of Blue-books. Until then no replies are 
possible. 

There are some matters, however, about which 
one may speak. In this most remarkable year in the 
history of the modern world things have oceurred in 
industrial circles which ought to be brought under 
review. They contain valuable lessons—lessons 
which must be mastered if we are to emerge from this 
war as leaders in the markets of the world. 

Take the labour question. What has the past year 
demonstrated ? That fully 50 per cent. of our 
potential skilled labour was wasting away in wretched 
cul de sacs, driven thence by accident of birth or 
adverse circumstances in boyhood and kept there by 
the imperious rules of a short-sighted trades unionism. 
That was a national resource quite as much as our 
Army or our Navy or the gold reserve; yet we had 
failed to place any value upon it until the war forced 
us to do so. These labourers, who proved to have 
skill latent within them, have provided one of the 
revelations of the iron and steel industry. The capacity 
of women to undertake certain classes of lathe work 
has provided another. 


Armament Works. 


The fact is, the great armament works were in 
full readiness for the organisation plans of the Govern- 
ment. They had seen the neccssity for them almost 
from the beginning of the war, but through lack of 
foresight their counsel was not sought until several 
precious months had elapsed. In the meantime it 
happened that important gun and shell shops were 
in course of erection, and these operations the 
armament firms expedited, so that when at last the 
Government turned to them for consultation it was 
to receive the gratifying information that the output 
could be considerably increased at. once by the open- 
ing of the new fully-equipped workshops. That was 
good, but not sufficient. We had not only to make 
as many or more shells than the enemy was turning 
out daily, but as large a volume as would make up 
for the reserve ammunition which Germany had been 
piling up for years against “the Day.” The result 
was the Munitions Act, giving the Government power 
to “‘ control’ any steel firms it considered necessary. 
At first the number was not great, but since July 
last it has been added to liberally. In addition, the 
armaments and other munition firms were encouraged 
to extend. No time was lost. New shops began 





springing up in all directions, and the close of the 
year found building still in full operation. Every 
available reod of ground is being covered in. Beside 
that, the Government, with various big firms acting 
as managers, is pushing on with new factories—huge 
buildings, some nearly half a mile in length, built. up 
of steel frames and sheets, and equipped with the 
most modern plant and machinery. Where these 
new factories are actually situated must not be 
mentioned here, but it may be said that, whenever 
possible, sites have been chosen in or near towns where 
housing accommodation for workers is plentiful or 
can be easily provided. 


A Dearth of Men, 


Such had been the response to Lord Kitchener's 
call for men in the earlier days of the war that as 
extensions and new buildings were completed and 
machinery was installed, employers were faced with a 
serious shortage of men. The advertisement columns 
of newspapers abounded with enticing offers to men 
to leave the employment they were in and go to 
various parts of the country where the need for more 
labour was-being most felt. These offers crossed’ one 
another, so that it soon became apparent the process 
was simply one of robbing Peter to pay Paul, and 
the Munitions Act stepped in by making it illegal to 
transfer a man from one munitions area to another. 
That seemed to present an impasse. Employers, in 
a patriotic spirit, had allowed really skilled men to 
enlist, not realising the difficulty their action would 
place them in later, and now, when the Government 
was urgently calling for greatly increased outputs and 
newly-built shops were equipped with machinery, 
there were no men to be obtained. 

This was the unskilled labourer’s opportunity. 
Negotiations had been on hand for some time with 
the trade union leaders for a suspension of certain 
rules, and now were brought to a successful con- 
clusion. The door wes opened for the labourer who 
had been toiling for 20s. a week to become, at one 
bound, a turner receiving £4 or £5 a week. Employers 
found that fairly intelligent men could be taught 
plain shell-turning in a month. Instructors were 
drafted, wherever they could be spared, from the 
Jarger works, and new shop after new shop became 
manned in that way. The high wages attracted 
clerks from offices and countermen from grocery 
and drapery stores. Porters left the railway stations 
and vanmen the goods yards. All these persons 
persuaded themselves that their motive was pure 
patriotism. Perhaps it was. More likely it was 
concerned with the loaves and fishes. At all events 
the munition-works benefited. The output of shells 
began bounding upwards. Still men were wanted. 

Some of the Universities and the London County 
Council and other technical schools opened their 
engineering departments for free, or practically free, 
instruction in lathe work, and many hundreds of men 
received certificates for a good knowledge of shell 
turning after ten days’ or a fortnight’s tuition. With 
these they went to the munition works, where they 
received precedence over applicants with no know- 
ledge at all of the lathe. The organisation of labour 
was growing. Men were thankfully emerging from 
blind alleys. Others were discovering for the first 
time that only the force of circumstances had kept 
them where they were, and that this was the chance 
for which they had been waiting. The Ministry of 
Munitions, guided by its indefatigable head, Mr. 
Lloyd George, pressed the campaign further. There 
were immense new munition factories coming into 
being. _ If the Army required men, more men and 
still more men, so would these factories. Large 
numbers of men skilled with the lathe yet remained 
in the peacoful trades. These must be recruited for 
the ranks of war industry. Enlistments to serve in 
munition works in any part of the country were 
invited, and the result fully convinced the most 
sceptical that another decided advance had been 
made in the Government’s organisation of labour. 
There let us leave the question for a moment whilst 
we look at another. 


The Demand fot Mathine Tools. 


If it was difficult to secure men, the problem of 
equipping new buildings with lathes and machine 
tools was almost equally trying. Markets everywhere 
at home were swept clean to the boards, agents in 
the United States were buying and ordering wherever 
they possibly could, and Manchester and other 
important centres of the lathe-making industry were 
kept at high pressure turning out these essential 
implements of shell-making. It seemed that the need 
could never be fully overtaken. The demand was 
always far ahead of the supply. In the days before 
our splendid naval men had thoroughly learnt the 
secret of how to deal effectively with enemy sub- 
marines it is to be feared that many a consignment of 
lathes on steamers eastward bound from New York 
found a bed at the bottom of the Atlantic—lathes that 
could be ill-spared. ‘That day, however, has happily 
passed, and the position in this respect is very con- 
siderably easier : but the demand still exists.’ 


Rolled Steel. 


The makers of rolled steel of all kinds all over the 
country have been amongst the most active for very 





obvious reasons. The Government demands at home 
and abroad have been great. To some extent these 
demands have manifested themselves in the shape 
of requirements of steel rails, particularly of the narrow 
gauge type, convenient for use on lines of communica. 
tion on the Continent. There has been a big call for 
such things as works’ and colliery sidings’ locomotives, 
for hydraulic presses of all sizes, for ore-crushing 
machinery, for the largest oil tanks and oil extractors, 
for steel castings, and, one might almost say, hundreds 
of thousands of tons of sheet iron and steel for field 
and other constructional purposes, much of it being 
of the thin bullet-proof kind. There is, of course, 
a reverse side. Railway companies have withheld, 
as far as possible, contracts for rolling stock. India, 
the Colonies, and South America have restricted their 
orders in this and other directions, large new colliery 
undertakings have been temporarily hung up, numbers 
of municipal schemes have been shelved, and tramway 
extension projects all over the country have been post- 
poned. There has been, iu fact, especially during the 
closing months of the year, . suspension of engineering 
contract work wherever possible, in response to the 
Government's appeal that no expenditure or under- 
taking should be permitted to be placed before the 
business of prosecuting the war to a successful issue, 
and that no work, unless nationally essential, should 
be allowed to monopolise the services of men who could 
join the colours or be employed on munitions. 

Only by holding these schemes in abeyance was 
it possible in any sense to ‘meet the country’s 
requirements for war material, and, as a consequence, 
no attempt was made to seek such business. In- 
quiries and orders poured in from all parts of the world 
during the year, but from steel rail mills to locomo- 
tive builders, from motor engineers to shipwrights, 
the replies were the same, most of the offers 
being turned down in favour of Government require- 
ments and the needs of our Allies in the field. 


The Output of Steel. 


As one would naturally expect, an outstanding 
feature of the past year was the enormous increase in 
the production of steel. Very many additions have, 
of course, been made to plant in the chicf steel-melting 
centres, though the increase in output is not so much 
due to that fact as to the remarkable aptitude 
developed for getting more out of furnaces and staffs 
than had been thought possible. This must be 
written down as due to the strong characteristics 
revealed by the necessity arising out of war demands. 
It is a British way to rise to all occasions. The past 
year convinced everyone that our output of steel must 
be expedited, and forthwith the existing machinery 
increased its yield, and the new furnaces put down 
supplemented the production until before the end of 
the year, it was a fact that in some centres, notably 
Sheftield, steel was being poured into the moulds even 
faster than it could be manufactured—and that was 
saying much. One result of that, porhaps, in the 
chief armament district, was that up to a certain 
point in the year a large proportion was going to the 
heavy plate mills in the shape of armour for the 
biggest warships ; but requirements in that quarter 
were satisfied sooner than had been anticipated 
would be the case, and thereafter the production of 
the Siemens-Martin furnaces was in part, at any rate, 
available for manufactures of another kind. Further 
than that in explanation one must not venture, but 
the country may rest assured that, so far as armament 
works can influence the situation, all is well. 

A little closer scrutiny of the position at Sheffield 
may be made with advantage, especially as the experi- 
ence of the big firms there appears to have been 
practically repeated in most of the other large steel 
centres of the country. In pre-war days the arma- 
ment establishments of Sheffield, like that of Arm- 
strongs on the Tyne, and others, had three chief 
business departments—work for the British Govern- 
ment, work for foreign Governments, and work for 
the peaceful industries. Roughly, it may be esti- 
mated that 50 per cent. of their turnover was the 
vutcome of the last-named. In the first few months 
of the war this was lessened to some extent through 
force of circumstances, but with the coming of 1915, 
and a greater realisation by the country of the 
stupendous nature of the war in which we had engaged, 
these peaceful markets, which had taken years to 
build up, were gradually abandoned. This was the 
opportunity of the smaller firms, many of which had 
been severely hit by the war. They had been depend- 
ing very largely upon continental trade, which had 
collapsed so far as general lines were concerned. 
With avidity they took up the connections discarded 
by the armament people, and recovered their business 
equilibrium. For them the situation was saved. 
They saw the probability of coming out of the ordeal 
of war-time strongor and bigger. Then came the day 
of Government “ control.”” The demands of the 
Ministry of Munitions increased at such a rate that the 
“ controlled ” firms put out as many orders as they 
could for exeeution by the smaller uncontrolled 
houses, until finally these became nothing else than 
feeders for the Government contractors. 

Still the need was ‘not being fully met. Several 
more turns were to be given to the screw of industrial 
production. Other firms were brought into the con- 
trolled circle. Government officials went carefully 
through the various works noting every available 
piece of machinery, and long before the close of the 
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year all plants that lent themselves had been adapted 
to war requirements, every lathe that could be diverted 
from other purposes was put on to work for the 
Government and the Allies. The whole district 
became one huge arsenal, 

The silver trade of Birmingham and Sheffield had 
been dealt a staggering blow by the war. Ruin 
stared many firms in the face. But the circumstances 
which had temporarily destroyed that industry came 
to its rescue. The small. rolling mills were just the 
very thing for rolling——-but no matter what. Suffice 
it to say, that where ounces of silver had been handled 
pounds of copper were passing through the rolls. 
Quickly the silversmiths picked up the required 
process, and an important accessory in munitions was 
thus provided for. 


Steel Export Restrictions. 


About the middle of the year tho question of steel 
exports to neutrals came under grave consideration, 
particularly with reference to high-speed steel. It 
was of no use talking of expediting munitions if any 
shortage was possible in high-speed steel tools, such 
as those used in lathes and in other armament and 
munition work. Sheffield manufacturers suspected 
that the enemy was obtaining British steel through 
neutrals, and communicated their fears to the Govern- 
ment. Arrangements were made for the issue of 
export certificates declaring that certain consign- 
ments were solely of carbon steel, and exports so cer- 
tified were to be passed by the Customs officers, whilst 
all exports of high-speed steel were to be subject to 
Government licence. Before that plan could be put 
into operation, however, an embargo was suddenly 
placed upon all steel exports, carbon or high-speed, 
with the result that a terrible state of congestion at 
the ports ensued. Manufacturers from the North of 
Scotland to the Midlands were up in arms against 
what appeared to be an injustice to them, seeing they 
had received no warning. Thousands of tons of steel 
and steel manufactures were lying at various docks 
and wharves rusting in damp sheds, boats were missed 
and contracts for deliveries broken. The trouble 
was that whilst preparations were in hand for granting 
certificates and licences it became known that in 
certain definite instances high-speed steel was actually 
reaching the enemy—hence the sudden embargo 
upon all steel, for it was beyond the wisdom of Customs 
officers to discriminate between carbon and _ high- 
speed steel. The next few weeks were an embarras- 
sing period for the steel trade, but finally the 
difficulty was overcome by the issue of certificates 
for carbon steel and a provisional prohibition upon 
high-speed steel, very little of which was allowed to 
pass even to the Allies. 

This was extremely aggravating to makers at the 
time, and the situation has been since relieved to 
some extent, but the fact cannot be overlooked that 
a sufficient supply of high-speed steel for the British 
and Allied Governments was absolutely essential, 
and the outlook at the close of the year rather gave 
one an impression of a coming dearth, perhaps 
even a mild form of famine, unless very strict pre- 
cautions were taken. There were then many crucible 
furnaces idle. Idle for the want of men. Each furnace 
with its several “ holes,’ requires a gang of men. 
Some of these may be unskilled, but the pullers-out 
and the teemers must be skilled. It takes a long 
time to train a man to these jobs, which are peculiarly 
difficult, and on the outbreak of war large numbers 
of teemers and pullers-out rushéd from the crucible 
furnaces to the colours. Now their absence is keeping 
furnaces idle, and although the employers have 
endeavoured to obtain their return from the forces, 
the effort has been only partially successful. Once a 
man is in khaki it is not easy to put him back into 
mufti in these days. 


Tungsten: 


But greater difficulties than that were overcome 
during the year. It will be at once recognised, of 
course, that had our enemy been using high-speed 
tools in munition manufacture, whilst we were driven 
back upon ordinary carbon steel tools, he would 
have made two shells or even more to our one, and 
if shells are to win this campaign we should have 
inevitably lost it. Yet one of the discoveries made 
on the outbreak of war was that, for all our skill in 
high-speed steel making, we were ignorant of how 
to produce the essential alloy-—tungsten powder. 
The secret was with the Germans. Most of the wolfram 
ore from which the tungsten element is obtained was 
got from mines within the British Empire, but the 
enemy alone knew how to make the alloy powder. 
He had been selling it to us and we had been buying 
it, asking no questions—like a babe drawing milk 
from a bottle, perfectly oblivious of how it got there. 
One small firm in England had once made the alloy, 
but the Germans undercut it and finally ran it off 
the market, whilst’ the unsuspecting British manu- 
facturers looked on, quite content in the knowledge 
that the game had brought the market level down to 
about Is. 9d. per Ib. Perhaps the figure was even 
less than that. The declaration of war, then, promptly 
cut off supplies of tungsten powder. Stocks were 
very low, little could be obtained from the United 
States—and then not of the quality required—and 
the use of the only alternative, ferro-tungsten, was 
disliked, Famine prices prevailed. But whilst some 





people discussed their fears, others were thinking | 
out a way of escape from the dilemma, with the 
result that a combination of twenty-nine steel com- 
panies was formed, including Armstrongs, Vickers, 
Firths, Cammells, Browns and Hadfields. Works 
were established, as the result of successful ex- 
periments, and after many temporary set-backs 
the wisdom of the scheme has been splendidly vin- 
dicated. Other factories have come into being, and 
never again will British steel be dependent upon 
alloys manufactured by Germans from ores got from 
British mines. If no other lesson has been learnt 
from the war, that one has. 


Other Developments. 


As a general thing, however, the munition rush 
has afforded little or no opportunity for inventive 
genius. Nevertheless, the spirit of enterprise has 
been much in evidence, and already several manu- 
factures, in addition to that just explained, have 
been wrested from the virtual monopoly of Germany. 
For instance, electric steel-melting furnaces are being 
installed for the first time by many firms. Hitherto 
they have not been taken as seriously, perhaps, as 
they might have been, and the electrodes used in 
the process were not manufactured here. During 
the past year a group of important steel makers and 
engineers have combined for the purpose of manu- 
facturing electrodes. There are other innovations, 
also, whereby things that were hitherto regarded by 
Germany as her own particular preserves are now 
being made here. Examples of this are steel cutters 
for use in the process of sugar-making from beetroot 
and machinery for manufacturing gramophone needles 
by the million. Other introductions are entirely 
new. In that category come stainless and rustless 
steel, first discovered by one of the armament firms 
and now made by several concerns, and cupra- 
nickel, which has been produced satisfactorily for 
the purposes of armaments. Then, again, the various 
experiments carried out in the non-ferrous depart- 
ment of the Sheffield University during the year 
include a method of plating with cobalt in place of 
nickel. So one’s pen might run on. 


The North and Midlands. 


The Clyde and West of Scotland district, apart 
from the shipyards, has borne its full share of the 
Government demands for munitions and other war 
material. A large number of the works became 
** controlled ’’ during the latter part of the year, and 
all have been so busy as to be more or less in arrears 
with deliveries, notwithstanding the drastic measures 
that have been taken for speeding up. High freights 
and cost of material, with heavy Government require- 
ments, combined practically to eclipse export trade. 
The chief call has been for shell bars and the heavier 
gauges of black sheets rolled from American bars, 
but little attention has been paid to inquiries other 
than for the Government or our Allies. It might 
almost be said that this is the experience of all 
similar centres of the industry, for the past twelve 
months have revealed a striking lack of variety- 
everyone is working with the same object, and all 
are doing that work more expeditiously than they 
had ever dreamt was possible. Firms in the Midlands 
have had to refuse specifications sufficient for the 
whole of this year. Some of the heaviest orders 
booked there have been on account of the French 
and Russian Governments, and in many instances 
goods are being supplied to markets which hitherto 
have looked principally to Germany. The present 
output of steel has created a record for the Midlands, 
but developments have not reached the turning point 
yet. Leeds has surprised itself by the manner in 
which engineering works have been, with little 
ceremony, transformed into munition factories. Our 
enemy could never have suspected us of being so 
resourceful—this “‘ nation of shopkeepers.”’ Nearly 
500 workshops there are now turning out some kind 
of war equipment: gun castings, machine gun 
mountings, large and small shells, rifle cartridges, 
aeroplane parts, marine mines, hand grenades, girder 
work for bridges, gun-carriages and transport wagons. 
Leeds is noted for its locomotive and rolling stock 
work, and although a considerable amount of this 
has been done on foreign account, the volume has 
been restricted by circumstances, just as has been the 
case with rolling stock builders at Birmingham and 
Sheftield—one firm at the latter city putting saloon 
carriage building practically upon one side in favour 
of war material. Just in the same way most of the 
great railway companies’ locomotive and wagon works 
have been converted temporarily into munition fac- 
tories, and are making valuable contributions to the 
Government's requirements. Indeed, without multi- 
plying cases, what has been already said is true of 
large and small centres of the iron and steel industry 
at all points of the compass. 


Shipbuilding. 


As regards shipbuilding, whether on the Clyde, 
on the Tyne, at Belfast, Barrow, Birkenhead, or any 
other of the great centres of the industry, revealed 
figures are no criterion of the output. Just as iron 
and steel works inland were organised and used to the 





best advantage in the production of munitions, so 
private yards were gradually linked together as the 


year progressed into practically one huge whole, 
working in the interests of our magnificent Navy and 
the transport service. Yards which were the counter- 
parts of the armament works—and in certainly four 
notable instances owned by them, viz., Browns on 
the Clyde, Armstrongs on the Tyne, Vickers at 
Barrow and Cammells at Birkenhead—suspended 
their merchant building in the early months of the 
war. except in the case of vessels that could be trans- 
formed into serviceable craft for the Admiralty. 
Of these and actual warships nothing can, of course, 
be said. The experience on the Clyde has been that 
the exigency of war has held up a good deal of first- 
class liner work, though, on the other hand, a few 
vessels of good tonnage, including the Aotearoa, a 
geared turbine steamer built in the Fairfield yard for 
the Union Steamship Company of New Zealand, 
were put into the water during the year. In one 
stage or another, the close of 1915 found a fair 
number of vessels on the stocks. Neither do the 
Tyne figures—no official returns are being made this 
year—afford any real clue to the actual output of 
tonnage. In normal times this is the place where 
some of the finest “‘ tramps ”’ are built, but during 
the past year the needs of the mercantile marine, 
like those of ordinary clients of the steel works, have 
had scant attention paid them, though many fortunes 
could have been made if all the business offered had 
been accepted. Belfast felt the enforced slump in 
private building to a no less pronounced degree, and 
in her turn benefited by the enormous pressure of 
Government work. Harland and Wolff, for instance, 
who are associated in business with the well-known 
builders of the Aquitania, put no merchantman into 
the water for the whole twelve months, but amongst 
the boats they completed was the mighty Britannic, 
which gives the record for size to the White Star Line. 
Not a word may be said about Barrow or Birkenhead, 
and equal silence is to be preserved regarding yards 
in western and southern waters, but there seems a 
strong general opinion that at the close of. the war, 
there should be a great boom in merchant ship- 
building. As 1915 was closing the Government gave 
permission in certain cases for merchant vessels in 
course of building to be completed. 


Taxation of Profit. 


It may be thought that some reference should be 
made to the taxation of excess war profits, but in 
view of the fact that this matter is yet, so far as the 
public knows, in a more or less embryonic stage, it 
would probably be wiser to say little here, as before 
this review appears something more definite may have 
been done. On the face of matters as they stand 
just now, it does look as if “‘ controlled” firms are 
to be penalised to the extent, broadly speaking, of 
the difference between 50 per cent. taxation of the 
excess profits of uncontrolled firms and the four- 
fifths taxation upon the profits made by “ controlled” 
firms over the alloted “ standard ’’—-in other words, 
a penalising of “controlled” firms to the tune of 
three-tenths compared with uncontrolled concerns. 
However, the hope has all along been that when the 
tribunals to be set up in connection with war protits 
taxation get seriously to work an equitable adjust- 
ment will be arranged. 


Prices. 


So far, nothing has been said anent price move- 
ments, which have constituted a very important 
feature of the past year. To give the various fluctua- 
tions would prove tiresome reading, but the following 
figures will show at a glance the advance which has 
been approximately made on some of the iron values 
since the beginning of 1915 :— 


January. December. 


s. i s. a. 

East Coast mixed hematite Ro Sr: MAL 135 0 
o» ». special hematite — -. 150 0 
West Coast Bessemer numbers... 75 0 .. 135 6 
oe »» low phosphorus ink | te ae 
Lincolnshire forge oh Sree eR meres 85 0 
PS foumaey os se ao SB Oe va 85 0 

» basic SS Dorn Sate 85 0 
Derbyshire foundry .. .. .. 51 G6 .. 79 0 
ee WN eK oe ee ees 78 O 


These figures are all free on truck. In the same period 
West Coast warrants jumped from 71s. to 115s., though 
for six months of the year they were steady at 95s. The 
demand for the common irons fluctuated rather idly, 
and then suddenly rushed up, but that for hematite 
consistently strengthened, the cause being, to some 
extent that, with the difficulty of getting Swedish iron, 
consumers in Scotland and Wales, as well as the 
Midlands and Sheffield, bought a great deal more. 
There is now very little pig iron in the public store, 
probably not more than 2000 tons, though in the 
past there has been thirty times as much. Ferro- 
manganese has risen on the West Coast from £11 to 
about £20, and steel rails, which in January last cost 
£6 10s. for heavy and £6 17s. 6d. to £7 7s. 6d. for 
light, had advanced by December to £10 5s. to 
£10 10s. and £10 15s. to £11 5s. respectively. The 
upward movement in North-West Coast ore was very 
pronounced. In January it was 25s., or 6s. above the 
pre-war quotation, but by the close of the year it had 
reached the high level of 40s. 

On the East Coast, as already indicated, the position 
was much the same. Cleveland No. 3 G.M.B. rose 
from 54s. 10jd. to 77s. 6d., plates advanced offi- 








THE ENGINEER 





— 


‘, 


1916 


JAN. 








cially to £12, and angles to £11 15s. On the 
Clyde the price of ship plates moved up from £7 5s. 
to £11 15s. to £12 10s., boiler plates from £7 10s. to 
about £12 17s. 6d., angles from £7 to £12 12s. 6d., 
black sheets from £8 7s. 6d., less 5 per cent. for 7 to 
1l b.g. to £16 less 24 per cent., and Scotch hematite 
from 77s. 6d. to 135s. ‘*Crown’”’ bars are now quoted 
on the Clyde as high as £13, mild steel bars at 60s. 
more and Siemens bars at £16, in each case less 
5 per cent. At Manchester Lancashire “ Crown ”’ 
bars rose by £4 15s. to £13 and Lancashire iron hoops 
advanced to £15 2s. 6d. from £9 2s. 6d., though in these 


eases the price is really nominal, sales being subject | 


to bargaining, in which makers easily obtain a 
premium. 

In the Midlands marked bars, which could have 
been bought on a basis of £9 in January, commanded 
£14 10s. in December, and common bars jumped up 
£6 10s. to £14. At £15 10s. the price of black sheets 
had risen by £7 5s., whilst the value of galvanised iron 
at about £25 had more than doubled. Other notable 
movements in the market were :—Small rounds, from 
£8 to £15; black plates, from £10 10s. to £17 10s.; 
hoops, from £8 5s. to £16 10s.; stamping sheets, from 
£10 to £16; rods, from £8 10s. to £15, and tube strip 
from £7 15s. to £14. Steel bars have risen by 115s. 
to £14 nominal, billets cost £5 more per ton to 
buy at £11, and plates and angles, which in January 
were £7 15s., are now over 100 percent. dearer. All 
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brands of pig iron have likewise advanced to a greater 
or less extent. 

There is no inconsistency in the various markets. 
All tell the same story of rapid upward movements. 
At Sheffield Bessemer acid billets, marked £7 15s. at 
the beginning of the year, cannot now be bought 
for £14, and Siemens acid billets have risen from £8 5s. 
to £15, with Siemens specia! high carbons fully 70s. 
more than that. Basie billets began the year at round 
£6 10s., and closed it at fully £12, whilst the price 
of South Yorkshire “Crown” bars rose in fairly 
regular movements from £8 5s., less 2} per cent., to 
£13 net cash monthly. In South Wales Siemens bars 
could have been bought in Swansea in January at 
about £7 7s. 6d., but when the year closed the demand 
was such that none could be obtained, even at the 
nominal figure of £11 10s. Tin-plates rose from 
15s. 6d. to 25s. 6d., and there were many other 
similar advances, though none‘so striking. 


Coal. 


So far as collieries are concerned, most of the 
prospective undertakings have been postponed in 
all the coalfield areas, whilst the heavy enlistments of 
miners have reduced outputs very seriously. To 
some extent the difficulty was counterbalanced late 
in the year by the step taken by the Government to 
place greater restrictions upon exports, though 
this measure naturally hit the traders rather 
severely. In cases where developments were already 
in hand when the war commenced they have, in some 
instances, been continued. Yorkshire provided two 
quite interesting interruptions. One was at the 
‘’horne Collicry, in the Doncaster area. A year or so 


] 

| ago a German company had become associated with 
/an Epglish concern engaged to freeze two shafts to 
| the coal measures at the Thorne Colliery. The 
| outbreak of the war put an end to this business 
| arrangement, and it was ultimately decided, after 
| putting in the tubes, to suspend operations. The 
other case was of the Harworth Colliery, an extensive 
| property controlled by the Northern Union Mining 
Company, Limited, and financed by German capital. 
That, naturally, came to a standstill, and the colliery 
| is at present in charge of custodians. One of the chief 
| events of the year was the passing of the Price of Coal 
| (Limitation) Act, which, by the way, had been pre- 
| ceded by the action of four collieries, known as the 
| ‘“* Markham group,” in declaring their intention of 
fixing the limit of coal prices at 15s. per ton at pit. 
| This lead, however, was not followed by the other 
| colliery owners, so that it became more or less futile. 
| There is no need now to go into the details of the Act 
| referred to. That measure allows an advance of 4s. 
| per ton upon the prices ruling at the corresponding 
| period of the previous year. It did not touch coal for 
| export, and it was to some extent retrospective as 
| regards contracts previously made for coal for gas, 
| electric light, and water undertakings, as well as for 
| household purposes. In the Welsh coalfields there 
| has been a considerable amount of restlessness, which 
at times assumed quite serious proportions. How 
the miners could have acted in such a manner at a 
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We shall need all the new machinery we have made, all 
the factories we have recently erected, and all the ships 
we expect to build after peace is signed, if those new 
markets are to be held and consolidated by us. The 
war is terrible, the year 1915 has been full of anxieties 
and fears, but if the lessons have been truly learnt 
the future for us is great. 








THE KENSICO DAM. 


Ir is not often that a large constructional work is 
finished much before the expiration of the estimated 
or contract limit of time, but the great Kensico Dam, 
one of the units in the Catskill water supply system 
for New York City, has actually been completed 
three years sooner than agreed upon! This achieve- 
ment is all the more remarkable because of the vast- 
ness of the undertaking and because in some important 
particulars the dam is novel and the physical con- 
ditions have presented decided difficulties. 

The Kensico Reservoir is on the east side of the 
Hudson and 30 miles north from the City Hall of the 
Metropolis. When stored to its full capacity the 
reservoir will hold in its two extensive basins a total 
of 38,000,000,000 gallons of potable water. Allowing 
for a diurnal consumption of 500,000,000 gallons, 
enough water can be stored in the reservoir to meet 
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Fig. 1—KENSICO DAM AND ASSOCIATED WORKS 


| time of national peril passes comprehension, especially 
_as their wage-earning opportunities were never better. 
However, the year closed peacefully. Throughout 
the country the colliery position is strong, with com- 
paratively little being thrown upon the open market 


and values well held. With the making of the new | 


contracts coalowners should have a profitable period 
before them, which will help to make up for the 
disappointments of the past year, when they saw 
markets rising whilst most of their output was being 
delivered on account of contracts made when values 
were low. Any prosperity, however, must be shaded 
i by the high wages paid and the inflated prices of 
consumable stores. Coke was a fluctuating market 
until, at the close of the year, an arrangement was 
made whereby the price was practically fixed. 


The Future. 


But this review must be brought to an end. The 
year 1915 will be written indelibly on the pages of 
industrial history. Never will there be a period to 
compare with it. There are lessons being learnt 
which are worth paying for. Foolish stereotyped 
customs have gone by the board. We are under- 
standing at last how industrial Germany expanded 
by the utilisation and encouragement of every avail- 
able worker, skilled or otherwise. When at last war 
ceases, Britain should find herself possessed of a 
people with new ambitions. Perhaps with soberer 
habits. She will find her towns well equipped with 
factories ready to make the things the markets of the 
world require. The Allies are pledging each other to 
preferential treatment after the war. That means 
that paths to enormous trade will be opened to us. 








the needs of New York City for a period of two months 
and a-half. In this way the supply will not be 
interrupted in case of inspection, cleaning, or accident 
to any part cf the 75 miles of aqueduct leading thence 
| up to the Ashokan Reservoir in the Catskill Mountains. 
| The dam for this reservoir blocks the valley of 
the Bronx River about three miles north of White 
Plains, and the crest of the structure has a total 
length of 1843ft. The new dam—a plan and sections 
of which are given in Figs. 1 and 2—-supplants an 
old one near-by, developed in 1885, and the present 
basin provides for a water surface 110ft. higher 
than that of the previous reservoir. For the purpose 
of this new water reserve 3200 acres of land were 
acquired, and, with the original reservation of 1300 
acres, the site embraces a total area of 4500 acres, 
a marginal protective strip averaging 500ft. wide 
around the entire flow line being provided. 

Two sites for the Kensico Dam were explored by 
borings and _ test-pits, one immediately below the 
old dam, and the adopted site about 400ft. farther 
up-stream. The old dam had a rolled earth embank- 
ment with a masonry core wall, only a portion of 
which was founded on the rock. The adoption of 
the upper position for the new dam _ necessitated 
drawing off the water from the old basin. In order 
to maintain the supply which served a portion of the 
borough of Bronx, two substitute reservoirs were 
built farther up the valley within the area of the new 
reservoir. These substitute reservoirs were formed 
by two rolled earth dykes. with timber core walls ; 
one across the Bronx Valley and the other across the 
valley of the Rye outlet. In order to secure a good 
quality of water in the temporary or substitute 
reservoirs, about 186 acres of swamp were cleared 
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and covered with a layer of earth averaging a foot in| boldly from the general surface. These bands 
depth. separate the panels. The whole length of the dam 

Work on the new dam started on August 28th, | is crowned by a massive entablature, including a 
1911, when the initial excavating in preparation for | crudely carved frieze and a very heavy torus sur- 
the foundations for the heading towers was com- | mounted by a simple parapet. All of this stonework 
menced. . Following that the work was pushed con- | is of coarse texture and of bold relief, in order to 
tinuously when the weather permitted. In order | harmonise with the massiveness and strength of the 





to get down to the solid rock it was necessary to | dam. 


excavate 2,486,000 cubic yards of earth and rock, | 


All concrete for the work on the dam and the 


and at one point, in order to secure proper lodgment | terrace wall, the flume and the blow-off was mixed 
for the toe of the cut-off, it was necessary to drill ‘in three Hains-Weaver gravity mixers. The mixers 
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Fig. 2—SECTION OF THE KENSICO DAM 


and to blast right down into the rock to a depth of 
65ft. This cut-off extends throughout the entire 
length of the dam, keying it to the supporting rock 
and effectually preventing any seepage or the chance 
of undermining the dam. Once the cut-off trench 
was blasted clear the contractors lost no time in 


were supplied with cement by two continuous belt 


| conveyors and a chute arranged in such a way that 


starting the dam structure, and the speed of building | 


was extraordinary. 


In 1913 the placing of masonry in the dam out- | 


distanced, it is said, all previous records for kindred | bottom-dumping buckets on flat cars, which ran on 


undertakings ; but in 1914, during which the bulk | 
of this great barrier was finished, still greater con- | 


structional speed was attained. 
actually succeeded in laying 84,450 cubic yards of 
masonry in a single month. The best previous 
record in the United States had been established in 
1909 at the Olive Bridge Dam, where 35,300 cubic 
yards were placed in a similar period. At the 
present time this handsome structure consists of 
nearly 880,000 cubic yards of masonry, while 
1,224,000 barrels of cement have been used. When 
things were at their busiest 1300 men were employed 
on the job. 


Then the builders | 


The Kensico Dam is what is commonly termed a 


gravity masonry structure of cyclopean concrete. 
The up-stream face is built of concrete blocks. The 


concealed portion of the down-stream face below the | 


final grading was moulded against forms. Above this 


the face is of cut-stone masonry. The entire dam is | 


divided into sections of transverse expansion joints 
about 79ft. apart longitudinally. These joints are 


faced on one side with concrete blocks forming a | 


series of vertical tongues and grooves, against which 
the masonry of the other side is built. Near the 


up-stream face a copper strip is built across each | 
expansion joint to act as a water stop, and is made | 


continuous from top to bottom. This allews for 
any expansion caused by changes of temperature, 
and results in slight opening and closing of the joints 
from season to season. Drainage wells 15ft. apart 
longitudinally, formed of porous concrete blocks, 
extend from an inspection gallery below the top of 
the dam, near the up-stream face, to an inspection 
gallery near the level of the reservoir bottom. This 
in turn connects with a transverse drainage gallery 
leading to the down-stream face of the dam. 

The down-stream face of the dam—a view along 
which is given in one of our Supplements to-day—has a 
dignified architectural treatment in harmony with en- 
gineering fundamentals, and its profile is a true hyper- 
bola. As the dam is divided for structural reasons by 
twenty-two expansion joints, its down-stream face 
consists of twenty-one panels and two terminal 
structures. At each expansion joint there is a 
massive band of rusticated stone, 15ft. wide, projecting 





cement could be handled directly from the cement 
cars to the conveyors. Sand and stone were supplied 
by continuous belt conveyors to small bins above the 
mixers. The conveyor belts extending to the mixers 
were supplied in each case by a conveyor belt which 
ran under the large storage bins. Concrete supplied 
by the mixers was conveyed in two-yard Steubner 


standard gauge tracks to the derricks, so arranged 











The plant placing the masonry in the dam consisted 
of a number of travellers and a group of guy derricks. 
The travellers were confined to the central portion of 
the dam, and guy derricks were used at the ends and 
top of the dam. Placing concrete for the greater part 
of the length of the dam was carried on in a series of 
lifts of a definite height. The masonry at the ends 
of the dam, placed almost entirely by guy derricks, was 
brought up to any elevation which might be convenient 
for the derrick plant as arranged, conforming generally 


| to the lifts built by the travellers. As much concrete as 


was possible was placed by the travellers, guy derricks 
being used on the more inaccessible sections. At 
times the guy derricks were supported on piers— 
see Fig. 3—which were incorporated in the masonry 
as it rose around them, thése piers being LOft. square 
and built as a part of the tongue or groove of the 
adjoining expansion joint. 

In the third lift, the elevation of the top of which 
was 239.5, the two traveller tracks were so close 
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Fig. 4—POSITIONS OF TEMPERATURE 


that there was not room enough for a service track 
between them. Two service tracks were therefore 
provided on the back-fill on the up-stream face of the 
dam, and three service tracks on the back-fill on the 
down-stream face of the dam. The travellers were 
always arranged so as to face each other, eight 
derricks being available on a section. In this lift 
the travellers were supported on large piers requiring 
no diagonal bracing or long timber struts. 

In the fourth lift, the upper surface of which was 
at elevation 264.5, the cross-section of the dam 
was so narrow that two travellers could no longer 
be used abreast, and only two travellers with four 
derricks were available at a section. In this and the 
succeeding upper lifts the cyclopean stone and blocks 
were handled by the derricks on the up-stream side 
of the travellers, supplied from the service track 
on the up-stream side of the dam. In this lift conerete 
piers were not used, and piers built of blocks forming 











Fig. 3—GUY DERRICKS ON PIERS 


that a continuous loop circuit was possible, thus 
permitting the use of two cars simultaneously. A 
car on recaiving an empty bucket and giving a full 
bucket immediately travelled to another derrick, 
supplying another full bucket at the new position 
and receiving another empty one; a second shuttle 
car received the first empty bucket and supplied the 
first derrick with its next full bucket ; the first car, 
immediately after receiving the second empty 
bucket, returned to the mixer for its next load of 
two full buckets, and on its next round received 
the emptied bucket supplied by the preceding car. 








part of the expansion joints were substituted. 

In the fifth, sixth and seventh lifts, with top 
elevations at 289.5, 314.5, and 339.5 respectively, 
the arrangements of travellers and piers were in 
every way similar to those adopted for the fourth lift. 

In the eighth and topmost lift, which had a rise of 
29. 5ft. instead of the usual 25ft., and the top of which 
was at elevation 369, it was not possible for the 
travellers to be placed above their work as was 
usual, and they were kept at elevation 339.5, placing 
concrete to the limit of the extent of their booms. 
After that concrete was placed by one traveller with 
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the assistance of a guy derrick placed on top of the 
last completed section, the traveller being backed off 
and the guy derrick moved forward as the sections 
were completed. Two such combinations were 
in use at the beginning of the work on the eighth 
lift, but as the completed length increased one traveller 
and derrick were removed. 

At the upper levels the cross-section of the dam 
was so narrow that 2}ft. depth of masonry was placed 
across the whole section in a day, this depth being 
the height of one course of concrete blocks. This led 
to the adoption of an arrangement of expansion 
joint and face blocks whereby the courses were 
alternately laid with and without headers, thus 
permitting the building of a header course and a 
stretcher course upon it at one time and making 
a rise of 5ft. per day possible. At higher elevations 
this rise was also insufficient, and a third-course 
tier of blocks was built at the one time, filler blocks 
being used to support the headers upon which a 
stretcher or fourth course could be braced if necessary. 
The placing of concrete blocks was generally done at 
night, and for the greater part of the time in two 
shifts. 

A public highway traverses the top of the dam, and 
is approached from the east across a_ three-arch 














been built; indeed, it is said they are the largest ' 
ever constructed. One of these is placed just above 
the Kensico Reservoir. This meter is 410ft. long, 
of reinforced concrete excepting for the bronze 
throat castings and the piezometer ring, which is 
also of cast bronze. There are also gauging chambers 
where the flow of the water can be measured by 
means of current meters. A special machine has 
been devised for supporting and moving the current 
meter when a measurement is being made. The 
general arrangement of the Venturi meter, &c., is 
shown in Fig. 5. 

During building operations power tools were 
extensively used, and as far as possible most of the 
machinery, windiasses, and the like were operated 
by electricity, an ample generating plant having 
been provided for the purpose. When the final 
touches are given to the dam and its associated fea- 
tures, the work will represent a total outlay of about 
8,500,000.00 dols.—roughly £1,700,000. 

In order to protect the surrounding land and to 
prevent to a large extent at least the leaves of 
deciduous trees from blowing into the lake, Arbor 
Vite has been extensively planted around the edges 
of the reservoir. After a few years these marginal 
lands will be entirely transformed into a forest of 
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Fig. 5—VENTURI METER AT KENSICO RESERVOIR 


masonry bridge spanning the waste channel of the | evergreen trees, and hundreds of thousands of seedlings 
When the final details are finished there | have been put in place. 


reservoir. 
will be a masonry terrace 30ft. broad, about 10ft. 


above the adjacent earth, on the down-stream side | and, as we have said, Arbor Vite. 


of the dam. Beneath this terrace are being placed 
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These trees are principally 
white, Scotch, red and Austrian pines, native spruce, 








miles—and for constructing a service reservoir. The 
pipes are l4in. and 15in. in diameter, and they will 
convey some 300,000 gallons of water per day. 
Carlisle had formulated a scheme which it was esti- 
mated would cost over £64,000, and by which it was 
proposed to supply parts of the district with water 
from Caldbeck. The proposal, which would have 
involved the laying of some seventy-three miles of new 
mains, did not, however, succeed in obtaining 
sanction. A like fate was not meted out to the Ply- 
mouth scheme for laying an additional 33in. main 
at a cost of £60,000. The laying of this main had 
become imperatively necessary owing to the in- 
crustation of the existing mains and to the leakage 
from the open leat that brings the water from the 
moors, which has become very considerable. The 
Ashington Urban District Council, which has hitherto 
procured its water from mines, promoted a Bill in 
Parliament asking for powers to obtain water, from 
Tosson Rothbury. The estimated cost was £81,000. 
The Tynemouth Corporation, before the Bill came on 
for hearing, offered to supply the district with water 
either at the same rates as those being charged in 
Tynemouth or at the rate of 6d. per 1000 gallons for 
the first 400,000 gallons per day and 5d. for every 
additional 1000 gallons, the minimum to be 300,000 
gallons per day. ‘This offer was refused, but before 
Committee the Tynemouth Corporation opposed the 
Bill and its offer had eventually to be accepted ; 
but the Bill was passed with a clause which provided 
that, if Tynemouth were unsuccessful in obtaining 
powers to substantiate its offer, then Ashington might 
proceed with its own scheme. Warrington has 
decided to draw water from the Mersey and to filter 
it so as to bring it into such a condition that it might 
be used for manufacturing purposes, this action being 
taken so as to avoid having to supply for such uses 
water fit for domestic consumption. Among other 
places which are contemplating extending their water 
supplies are Lancaster, which proposes to spend 
£80,000 ; Watford, which has received the permission 
of the Treasury to borrow £26,000; Londonderry, 
which wishes to obtain an additional supply from 
Banagher Glen, Co. Derry, but will probably not 
do so till after the war; and Ballymena, whose 
£7000 scheme has been sanctioned. Llandudno has 
decided to lay an additional main 9in. in diameter 
alongside a 15in. main laid twelve years ago. The 
cost of the new main will be £30,000. As regards 
other completed works, Spalding in its Deeping 
water scheme tapped water at a depth of 343ft., 
and obtained an overflow of 40,000 gallons a day ; 
Stockport opened a new covered reservoir at Alderley 
Edge, which forms the last work necessary for the 
full utilisation of the Kinder Reservoir. ‘The water 
will flow by gravitation into the reservoir through a 
pipe line 10} miles long. 


Liverpool and Manchester. 


Liverpool during the year opened a new concrete 





covered-in clear-water reservoir at the Chorley filter F 
beds. It is 83ft. long, 63ft. wide and 10ft. high. Its a 
capacity is 330,000 gallons. It is interesting to note 
the steps in the direction of the afforestation of its 
gathering ground which are being taken by the Cor- 


the lower gate chamber, controlling some outlet | 
pipes from the dam, and storage spaces for the use | 
of the maintenance force. The general arrangement | 
of the approaches are indicated in Fig. 1, and the | 


whole object has been to make the southern side of | 


WATER SUPPLY IN 1915. 


General Notes. 


the dam a spectacular feature of the undertaking, 
inasmuch as the dam will cross the uppermost end 
of the proposed Bronx River Parkway, is along the 
State highway for motor traffic, and in plain view 
of the passenger trains of that section of the New 
York Central Railway. A series of views showing 
the construction of the dam at different periods is 
given on page 12. 

The effect of temperatures in a large concrete 
structure is a matter of importance in considering 
the possible expansion and contraction of the mass 
and the internal stresses set up in the masonry not 
only during the actual building but from season to 
season where the rise and fall of the thermometer 
extend over a wide range. To obtain this data forty- 


seven thermophones were placed in two groups in | 


the Kensico Dam, their actual positions being indi- 
cated in Fig. 4. A great deal of extremely valuable 
information was thus secured, and a temperature 
due to chemical reaction at the time of setting of 
the concrete was recorded showing 40 deg. elevation. 
All the thermophones were calibrated to determine 
their index errors before being placed in the dam, 
and these errors were found to be, well-nigh in- 
variably, practically a constant. The instruments 
were able to indicate from 0 deg. Fah. to 180 deg. Fah. 

Each thermophone consisted essentially of two coils 
of many turns of fine wire of two metals which had 
different temperature coefficients of electrical resist- 
ance. They were connected in circuit with batteries 
and a galvanometer. The wires were of such size 
and length that a small change in temperature caused 
a measureable change in electrical resistance, and this 
was indicated by the galvanometer or detected by 
telephone on moving the pointer of a Wheatstone 
bridge until the point of silence was reached. The 
sensitive coils were of copper and German silver 
wire, and enclosed in a brass sheath about fin. in 
diameter and 8in. long. To the sensitive coil was 


securely soldered a cable consisting of insulated No. 16 
copper wire protected by a lead covering about fein. 
thick. 

In order to measure the water drawn from the 
principal reservoirs of the Catskill water supply 
system a number of very large Venturi meters have 














A GREAT many water supply schemes have either 
been entirely held up during the year or operations 
in connection with them have only progressed very 
slowly. Generally speaking, only work which was 
absolutely necessary has been carried out. Even so, 
however, there has been a good deal of activity in 
one way and another, and there would doubtless 
have been more had it been possible to obtain per- 
mission to raise the necessary loans. On the other 
hand, there have been cases where works have been 
voluntarily suspended until after the war is over, or, 
at all events, for some time. As an example, the 
case of Leeds may be cited. There the Waterworks 
Committee decided to suspend work at Leighton for 
a year. This will- have the effect of conserving some 
£70,000. The whole scheme is, it is estimated, to 
cost £430,000, and of this total some three-quarters 
have now been expended. Another case of suspension 
is that of the Tees Valley Water Board, which has 
decided not to construct its conduit No. 10 until 
after the war. The work is to represent an expendi- 
ture of getting on for £50,000. Croydon early in the 
year adopted a scheme for sinking new wells a few 
miles to the west of the borough, and to apply chlorine 
treatment to the whole of its supply. The scheme 
would have cost £250,000 and have taken some five 
years to complete. It was first of all decided to 
promote a Bill in Parliament to obtain the necessary 
powers, but later in the year the Town Council came 
to the conclusion not to proceed with the matter at 
present, but to rest content with extending its mains 
at a cost of £3000, to expend which sum the sanction 
of the Local Government Board had been obtained. 
Burnley received permission from the Local Govern- 
ment Board to borrow £75,999, so’as to bring the 
work on the Hurstwood Reservoir into such a con- 
dition that it might be left safely until the end of 
the war, this sum being considerably below the 
amount required actually to complete the under- 
taking. Torquay also received permission to spend 
money. The amount sanctioned was £50,000, and 
it was for laying the second section of water main 
from the reservoirs at Tottiford on Dartmoor to the 





town—a distance of between seventeen and eighteen 


poration. During last season it planted over 190,000 
young trees in the Rivington district, these consisting 
of alder, ash, birch, poplar and sycamore, while in 
the Vyrnwy catchment area no less than half a 
million saplings have recently been planted. Man- 
chester is doing the same thing within its Thirlmere 
watershed, where up to the present over a quarter 
of a million young trees have now been laid out and 
are doing well. While referring to Liverpool we may 
just mention that the presence of B. coli in daily 
samples having been reported, Professor J. M. 
Beattie, who is bacteriologist to the Corporation, 
thoroughly investigated the matter and found that it 


was not, as might well have been feared, due to 


sewage contamination, but to the fact that sea birds 
were accustomed to frequent the reservoirs. Pro- 
fessor Beattie remarked on the matter as follows :— 
“‘T therefore attach no importance from the public 
health point of view to the occasional presence of 
these organisms when the source has been thus clearly 
established.” During the year Manchester let con- 
tracts for laying a drainage pipe to convey water 
from the Woodhead Tunnel into the Vale House 
Compensation Reservoir, and for raising the embank- 
ments at the Audenshaw Reservoirs. Both these 
contracts are well advanced. The works connected 
with the laying of the third line of pipes from Thirl- 
mere to Manchester have been completed, and are 
in use for the supply of water to the city, but in 
consequence of the shortage of labour the construc- 
tion of the Heaton Park Reservoir has been con- 
siderably retarded. 


Drought. 


It is hard to realise, having regard to the abnormal 
conditions of last winter, that such a thing as shortage 
of water could have been experienced anywhere 
during the past twelve months, but as a fact ever. 
comparatively early in the year there was trouble in 
places, while the long spell of very dry weather which 
was nearly everywhere experienced in the late summer 
and autumn caused a great deal of inconvenience 
and a great deal of anxiety. Practically speaking, 
the whole country was affected. Parts as far away 
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from one another as Scotland and South Wales told 
the same tale—insufficient rainfall adequately to 
meet all requirements. Many districts of Lancashire 
and Yorkshire suffered badly. Burnley, for example, 
was reported as being in a worse position than at 
any time during the past twenty-six years. Bury 
felt the strain on its resources badly. Liverpool and 
Manchester came in for their share of the trouble, as 
also did Cardiff and Merthyr. All over the country 
there were places where the hours of supply had to 
be curtailed, and in many cases rain came only just 
in time to avert catastrophe. 


The Metropolitan Water Board. 


The Metropolitan Water Board has greatly cur- 
tailed its activities in the direction of constructional 
work during the year, and, as compared with previous 
years, very little has been done. In April it decided 
to altor the contract for the reservoirs in the Thames 
Valley near Laleham and Littleton, and to omit the 
dividing embankment between the two reservoirs, 
making one reservoir of about 7000 million gallons 
capacity instead of two with an aggregate capacity 
of that amount. The work on these reservoirs has 
been proceeding slowly on account of the difficulty 
of obtaining labour. The contract for service reservoirs 
at Westerham Hill and Betsoms Hill was suspended 
immediately after it had been commenced, owing to 
the difficulty encountered by the contractor in 
obtaining materials, &c. The contract for the con- 
struction of a service reservoir at Shooters Hill has 
proceeded slowly, because of the difficulties that have 
been experienced by the contractor in obtaining 
transport facilities and the necessary labour. A 
contract was let for a pumping station at Shortlands, 
and this, after being suspended for some months to 
allow the contractor to obtain the necessary materials, 
is at the present time making fair progress. Many 
works sanctioned by the Board’s Acts of 1911, 1913 
and 1915 have all been held up until conditions 
become more settled. 


Glasgow's River Turk Scheme. 


The Glasgow Corporation waterworks authorities 
have, during the past twelve months, been able to 
arrive at amicable agreements with all the parties 
whose interests were affected by the proposals con- 
nected with the damming of the river Turk and the 
diversion of the water thus impounded into Loch 
Katrine. In consequence of these agreements the 
Provisional Order received the Royal Assent in 
October last. No practical work has, however, yet 
been carried out, since the Provisional Order has 
in it a clause—which, we believe, has been added to 
all similar Orders issued since the outbreak of the 
war—that the undertakers are not to be permitted 
to borrow any of the capital sum appropriated for 
the work until one year after the conclusion of the 
war. Hence, no contracts can be entered into until 
the expiry of that period. We understand that the 
works under the scheme will eventually be known as 
the Glen Finlas works. 


Bradford Waterworks. 


The Angram masonry dam, in the upper waters of 
the river Nidd, which has been in progress for some 
ten or eleven years, may be said to have been prac- 
tically completed, and the reservoir is being filled. An 
excellent view of the down stream face of the struc- 
ture, which Mr. James Watson, the Corporation’s 
waterworks engineer, has courteously had taken 
specially for us, appears in our Supplement. This 
dam, and the other works now being carried out 
in connection with the water supply of Bradford, 
were described in detail in our issues of March 12th 
and 19th last. In connection with the general scheme, 
catchment channels are being constructed to intercept 
streams on the north and south sides of the river 
Nidd. The channel on the north side, which has a 
cross-sectional area of 27} square feet, has been 
formed for a distance of 417 yards out of a length of 
1700 yards, but on the south side channel little or 
nothing has been done. These channels or aqueducts 
aré for the purpose of carrying certain streams back 
to the proposed Scar House reservoir, and on the 
completion of the works it will be possible to use the 
water from the streams by delivering it into the 
reservoir at Haden Carr, which is joined up to the 
main aqueduct. With regard to the second pipe line, 
which was also referred to in ‘the issues above men- 
tioned, and which is destined to bring an additional 
10 million gallons of water per day into the city, a 
certain amount of work has been done in connection 
with laying the syphons. The longest syphon of all 
—and there are to be eight in all—is that which will 
bring the water across the Aire Valley. It is to be 
rather more than six miles long, and will consist of 
cast iron and steel pipes 36in. in diameter—the cast 
iron varying from lin. to 1gin. in thickness and the 
steel from gin. to fin. The steel pipes are, of course, 
to be used where the pressure is highest, and we may 
mention that at the lowest point the pressure will 
be that due to some 620ft. head of water, or approxi- 
mately 270lb. per square inch. In the Wharfe 


Valley and in the remainder of the aqueduct between 
the intake and Holden Beck—a distance of ‘between 
23 and 24 miles—there are’ to be seven’ syphons, 
these varying in length from just under -six miles 





long—in the Wharfe syphon itself—to just over 
one-tenth of a mile in the Brown Bank-lane syphon. 
During the year work on these syphons has been 
proceeding but slowly, owing largely to shortage of 
labour. About one-third of the Aire syphon has been 
completed and about one-fifth of the Wharfe and 
other syphons. The steel and cast iron pipes for the 
Aire Valley have nearly all been delivered. For the 
Wharfe Valley and other syphons no steel pipes have 
yet been delivered, but about one-third of the cast 
iron pipes are now on the site. It may be mentioned 
that the Local Government Board has requested the 
Corporation to delay all works involving capital 
expenditure saving those in the Aire Valley. 


The Derwent Valley. 


The work on the Derwent dam has been practically 
completed during the year, and the reservoir is being 
filled with water. The plant and buildings are about 
to be removed, after which the railway from the 
Midland Railway near Bamford to the Derwent dam 
will be taken up. A view of the dam is given in our 
Supplement. 


The Alwen Supply for Birkenhead. 


The large dam on the river Alwen, which is to 
impound water for transmission to Birkenhead, has 
been practically completed during the past twelve 
months, and all the peat below top water level has 
been removed from the site. This has involved the 
taking away of no less than over one million cubic 
yards. A marginal protecting wall has been con- 
structed to prevent future erosive action. It may 
be explained that the dam reaches to a height of 
100ft. above the river bed, has a length at crest 
level of 375ft., and is arched in plan. It has been 
built of 5 to 1 Portland cement concrete faced with 
smooth concrete blocks on the up-stream side and 
rock-faced concrete blocks on the down-stream side, 
all made on a vibratory table. The drainage area 
of the river above the dam is 6313 acres, and the 
average rainfall over that area is 52in. per annum. 
The calculated daily yield of water is 10,800,000 
gallons, of which 7,200,000 gallons will be taken for 
supply and 3,600,000 gallons allowed to flow down 
the stream as compensation water. The capacity of 
the reservoir will be approximately 3000 million 
gallons. A noteworthy feature is that a turbine 
installation is being erected which will generate power 
from the fall of the compensation water to the river. 
This power will be employed for providing electricity 
for lighting and for working a mechanical filtration 
plant when it is erected. A view of the dam is given 
in our Supplement. 

A covered service reservoir is being erected at 
Barnston. This reservoir is hexagonal in plan, 
covers approximately 3.6 acres, has a depth of 29ft., 
and will contain 29 million gallons. The floor is of 
5 to 1 Portland cement concrete faced with asphalt. 
The walls have been constructed as a series of hori- 
zontal arches composed of 5 to 1 Portland cement 
concrete faced with brickwork, there being fifty-four 
of these arches. The asphalt of the floor is continued 
under the brickwork facing and up between the 
brickwork and concrete of the side walls. The arches 
transmit the thrust of the earth, with which the 
completed reservoir is covered, to plate girders, which, 
in turn, transmit the thrust to the floor and roof. 
The plate girders are enclosed in concrete and brick- 
work. The roof consists of 217 concrete domes, 
30ft. in span, which rest on reinforced concrete 
groins. The groins spring from hexagonal pillars 
made of moulded concrete blocks, there being 432 of 
these pillars. At the present time the floor and side 
walls of the tank have been completed, the pillars 
erected, and about one-third of the total number of 
domes has been finished. 

The aqueduct is to be 42 miles in length, and is 
practically all in pipe line, though there are two short 
tunnels. There are two balancing tanks provided, 
which, with one of the tunnels, serve to break pres- 
sure at three points. The feature of special interest 
in the aqueduct is the crossing of the Dee estuary. 
The navigable channel of the river is to be crossed by 
a cast iron tunnel constructed under compressed air. 
This particular portion of the undertaking has not, 
however, as yet been commenced, though work is 
proceeding on the Dee Marshes, where the pipes are 
being supported at present on piles. For construc- 
tional purposes the aqueduct has been divided into 
four lengths. Contracts for two of these have been 
let to Mr. J. Riley, a contract for that portion which 
includes the crossing of the Dee has been awarded 
to J. Cochrane and Sons, while the remaining contract, 
which is. that in proximity to the dam, is in the 
hands of R. McAlpine and Sons, who also constructed 
the dam itself. During the year work on all these 
contracts has proceeded slowly. 


A Cast Iron Flexible Submarine Aqueduct. 


A most interesting piece of work is that in connec- 
tion with the bringing into Greater New York the 
new Catskill Mountains water supply. The work we 
refer to is the laying of a submerged flexible 36in. 
east iron main across the waterway called the Narrows, 
which separates Brooklyn and Staten Island. This 
waterway, which, it may be mentioned in. passing, 
is that which -has-to be traversed. by -the Atlantic 





liners on their way to the city of New York, is, where 
the main runs, about 10,000ft. (just over 1 mile 
7 furlongs) wide. The main has been laid in a trench 
dredged in the water bed. The Government regula- 
tions required that no refilling should reach an 
elevation higher than 45ft. below mean low water, 
and as it was necessary that in order to guard against 
possible damage to the main by anchors, there should 
be at least 8ft. of covering material, the bottom of 
the main had to be laid at least 56ft. below that 
level. The conditions were such that it was impossible 
to employ divers, and it was, therefore decided that 
the pipe must be of the flexible type, so that it could 
be put together on a lighter at the surface and then 
lowered into its trench. A large number of experi- 
ments had to be made before a satisfactory joint 
was evolved, but finally what is believed will prove 
an entirely water-tight lead-packed joint was arrived 
at. This joint is, of course, spherical, and it can be 
safely flexed to the extent of 10 deg., which was more 
han enough, since the laying operation did not call 
for a bending of much more than 5 deg. The laying 
was effected from a lighter, to which was attached 
a built-up flexible launching way, one end of which 
rested on the bottom of the pipe trench whilst the 
other was brought up above the surface of the water 
so that the pipes could be jointed on it. Then as the 
joints were completed the lighter was moved slightly 
forward, and the pipes were gradually lowered into 
the trench. All the arrangements—which were 
described in our issue of August 20th last-~-were 
most ingenious. We give a view, showng the opera- 
tion of laying the pipe, in one of our Supplements 
to-day. 


The Kensico Dam. 


Another feature in connection with the water 
supply of New York which has attracted attention 
during the year is the Kensico Dam, which has been 
completed three years sooner than was stipulated. 
We give a view along the down-stream face of this 
interesting structure in our Supplement, and an 
illustrated description appears in another portion of 
this issue, so that it is not necessary to say anything 
further in this place. 


Aberdeen and Pe: th. 


Both Aberdeen and Perth have attracted attention 
during the year. The former town has had an 
additional water supply under consideration for a 
good many years now, and it finally adopted a scheme 
in which 3,000,000 additional gallons were to be 
abstracted from the Dee. Lime treatment as pro- 
posed by Dr. A. C. Houston is to be employed. The 
movement met with a great deal of opposition, both 
by a section of the citizens who desired to obtain the 
water from the Avon, and from the Dee Fishery 
Board, which alleged that the use of lime and the 
additiona! abstraction of water would be most 
injurious. The Town Council met these complaints 
by showing that the abstraction of another 3,000,000 
gallons per day would only lower the river ;‘cin., 
and by contending that the small quantity of lime 
used, which would only amount to between one and 
two parts per 100,000, would have no effect on fish 
life. As a result, the Provisional Order was approved, 
and no clause added as regards compensation water. 
The cost is to be £450,000. 

Perth has not had the satisfaction of reaching any 
decision concerning additional water supplies, which 
it badly needs. Numerous schemes have, however, 
been brought forward, and they have varied as 
much in total amount as from £86,000 to £230,000. 
One of the proposals was to sink artesian wells. 
Owing, however, to the present state of the country 
nothing definite has been decided on, and it appears 
unlikely that any further steps will be taken for 
some time to come, 


Mechanical Filtration. 


The use of mechanical filters continues to spreap. 
Among the latest places to adopt them is the Royal 
Borough of Windsor, which put an installation of 
six filters in service in the autumn. The plant is 
capable of dealing with 1,000,000 gallons per day, 
and the water, in addition to being filtered, is treated 
with calcium hypochlorite. The Corporation of 
Morley had also laid down a mechanical filtration 
plant to filter the water from Cragg Vale before it 
enters the 22 miles of main to flow to the town. 
Oldham built a filtration works at Castleshaw at a 
cost of £20,000. These works added 90,000,000 
gallons of water per year to the amount previously 
available.. The Weardale and Consett Water Com- 
pany has duplicated its 20,000,000-gallon rough 
filtering plant at Waskerley Park, having obtained 
such good results with the first installation. Numer- 
ous other cases in this country might be cited, but 
they are all overshadowed in size by the enormous 
plant for which Toronto has recently awarded a 
contract. This plant will have a daily capacity of 
60,000,000 gallons, and it was decided to employ 
mechanical filtration as a result of a report made by 
a specially appointed Commission which during its 
investigations succeeded in obtaining an efficiency 
of over 99 per cent. with the type of filter which has 
been chosen, The efficiency was achieved with the 
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filter working at an average rate equivalent to 
149,000,000 gallons per acre per day. 


The Excess Lime Method of Water Purification. 


Another excellent report was published during 
the year by Dr. A. C. Houston, the Director of Water 
Examination of the Metropolitan Water Board. The 
report records the further researches which this 
distinguished investigator has carried out regarding 
the sterilising effect of lime on polluted water. In 
it are set out the results of tests on a large scale carried 
out with this process at Aberdeen and Sunbury. 
At the first-named place, as much as 6} million gallons 
of Dee water were treated per day ; at Sunbury the 
lesser quantity of 168,000 gallons per day was 
dealt with, but even this comparatively small amount 
would be sufficient for a town of from 5000 to 6000 
persons. In both cases absolute success was obtained, 
the bacteria B. coli being practically entirely de- 
vitalised, and Dr. Houston remarked, in summing u 
the results achieved, that he felt no hesitation ik 
expressing the opinion that river water, no matter 
how impure, might be brought into a condition of 
absolute safety bacteriologically, and of great relative 
purity chemically, by means of lime. Naturally, 
when considering any process of this kind the question 
of cost has to be taken into account. In this case the 
cost, for chemical alone, varies considerably with 
the chemical composition of the raw water. If the 
latter be soft the cost is small; if it be hard then the 
cost is several times as much, but is in no case 
very high. For the soft Dee water, the cost of 
the necessary lime, at 2ls. per ton, worked out at 
2s. 93d. per million gallons treated. The cost of the 
lime for the same quantity of the much harder 
Thames water was 18s. 6d. Even the higher of these 
figures is not to be considered large in view of the 
undoubted advantages obtained, but, of course, it 
is not the only expense which would have to be faced. 
There would also be the cost of treatment reservoirs 
so as to permit of the requisite time of contact between 
the chemical and the water—which for large supplies 
would prove a heavy item—and the cost of the addi- 
tional labour. Still, there are numerous places where 
it would conceivably be a great deal cheaper to incur 
these costs so as to purify easily-obtained polluted 
water rather than to undertake an expensive scheme 
in order to convey purer water from a distance. It 
has also to be borne in mind, as a set-off to the 
higher cost of treating hard water, that the water is 
softened at the same time that it is being purified. The 
question of the effect of the residual products, result- 
ing from the treatment, on the human body was also 
discussed by Dr. Houston in his report, but we cannot 
spare the space to do more than mention the fact 
here. Dr. Houston’s views and the means he sug- 
gested for counteracting these effects were referred 
to by us at the time we dealt with the report. 








ELECTRICAL ENGINEERING IN 1915. 
No. I. 
Introductory. 


TuE electrical industry, like many other industries, 
has been affected by the war, and in writing upon the 
past twelve months’ progress we have nothing very 
important to record. The electrical manufacturers, 
however, are far from idle; in fact, they have as 
much, and in some cases more than they can do, but 
the work they are undertaking is mainly for the 
Government, and with that we must not deal. One 
of the effects of this catastrophe has been to hinder 
the materialisation of new ideas, or at any rate 
those appertaining to things needed for purposes 
other than those of war. Much important work has 
also been delayed. Railway electrification, for 
instance, which prior to the outbreak of hostilities 
was progressing fairly well, is now, owing very largely 
to the dearth of labour, in a somewhat backward 
state. Further, owing to the need for economy, 
several important schemes have for the time being 
been set aside. But in the direction of extending 
existing plants a good deal has been done. There 
has been during the past twelve months a substantial 
increase in the demand for electrical power—a 
demand that has arisen very largely from the need 
for rapid production. Steam turbine, dynamo and 
motor builders have been busily engaged. In fact, 
so far as we know there is not a single electrical firm 
in this country that complains of bad trade. The 
most important electrical undertakings, apart from 
those associated with the war, are the electrification 
of the London and South-Western and London and 
North-Western suburban lines. For these schemes 
a large quantity of electrical plant has been built 
and erected, and several of the large manufacturers, 
notably the British Thomson-Houston Company, the 
Westinghouse Company, and Dick, Kerr and Co. have 
been busily engaged upon this work. 

Crompton and Co. report an exceedingly busy year. 
Besides undertaking a vast amount of work for the 
Government, the firm has also built a great deal of 
plant for munition factories. It has also completed 
a number of supply stations in India. To the order of 
the Swansea Harbour Docks, three-phase plant has 
been supplied for operating the centrifugal pumping 
machinery. Another notable contract is the electrical 
equipment of a large tire-rolling mill, believed to be 





the first mill of the kind in this country to be elec- 
trically driven. 


Power Plants. 


Some attention has been paid to the important 
question of inter-connecting the London power 
stations. In July a scheme for linking up the Batter- 
sea, Fulham and Hammersmith stations was sanc- 
tioned. The idea originated from the fact that the 
Battersea Council had to meet certain large additional 
demands for electricity, and the only alternative to 
linking up was to extend the Council’s existing 
station. There has also been linking up in the cases 
of Hackney, Poplar, Shoreditch, Stepney, Woolwich 
and the South Metropolitan Company. The ad- 
vantages of inter-connecting are perfectly well 
recognised, but owing to the different systems, 
voltages and periodicities, the task is not quite so 
simple and straightforward as some seem to suppose. 
The periodicities of the alternating stations in the 
Metropolis range from 25 to 100 per second, and there 
is much diversity in voltages. Briefly, the advan- 
tages of linking up are as follows :—(1) In the case 
of accident to one station, the others may assist in 
carrying the load; (2) the amount of spare plant 
may be reduced to a minimum ; (3) at times of light 
load some of the stations may be shut Gown and tne 
total load carried by one or more of the others ; 
and (4) when the peak loads do not occur on all 
plants simultaneously a better load factor is secured. 

In the East End of London there has been a rapid 
increase in the motor-loads. During the month of 
March motors with an aggregate of 600 horse-power 
were connected to the Stepney mains, and in the 
station at Blyth’s Wharf two new 5000-kilowatt 
sets have been erected. The demand throughout the 
district has been well above normal, notwithstanding 
the lighting restrictions. In the month of June the 
cutput of the Poplar station was 20 per cent. above 
that of the corresponding period in the preceding 
year. Outside London many of the electric 
supply undertakings are at present heavily 
taxed. At Bristol, Birmingham, Sheffield, Man- 
chester, Liverpool, Glasgow, Newcastle-upon-Tyne, 
Hull, Nottingham, Leicester and Luton the demand 
for current has been and still is exceptionally great. 
When the war broke out the Birmingham Corporation 
was about to erect a new 100,000-kilowatt station, 
but as the Treasury was unable to provide the neces- 
sary funds, operations had to be postponed until 
after the war. To meet the rapidly growing demand 
for power, however, a temporary station has been 
built. 

Many of the large electrical supply companies 
have also done very good business. The Yorkshire 
Electrical Power Company, for instance, has been 
called upon to provide several large emergency 
supplies. Extensions have also been made at various 
stations. At Manchester a new 6000-kilowatt West- 
inghouse-Siemens turbo-alternator set and two Bab- 
cock boilers with an evaporating capacity of 45,000 Ib. 
of water per hour were put into operation. The 
Brush-Ljungstrom turbine is apparehtly making 
good headway, for these turbines are now running at 
Luton, Kettering, Loughborough, Batley, Kensing- 
ton, and in the works of Kynochs. The ordinary 
type of Brush-Parsons turbine is also rapidly gaining 
ground. During the year the Brush Company has 
built and erected sets of various sizes, and a 6250- 
kilowatt machine has been put down in one of the 
stations at Birmingham. 


Railways. 


The opening of a portion of the London and South- 
Western Company’s electrical system on October 25th 
marked one of the most important developments 
of the year. A twenty minutes’ service is now being 
given between Waterloo, Putney and Wimbledon, 
and the time required for the complete journey 
is twenty-four minutes, which is six minutes less 
than the time required for the steam trains. At a 
later date various other lines, to which we have 
referred at different times, will be electrically worked. 
On the loop vid Putney, Richmond, Kingston and 
Wimbledon, it is expected to lower the schedule time 
from Waterloo to Teddington by seventeen minutes. 
From a technical point of view the undertaking 
does not present any particular novelty, being a 
600-volt direct-current system pure and simple, but 
it constitutes a fine specimen of modern British prac- 
tice. The company has adopted high power for its 
trains, the total rating per train of three cars being 
1100 horse-power. 

The new road of the Metropolitan Railway between 
Finchley Road and Wembley Park was opened on 
May 31st. The work was undertaken to provide an 
extension of the electric express trains between the 
City and Harrow and northwards as far as Aylesbury. 
The bridging of Kilburn High Road by a main span 
147ft. long was an important undertaking. On the 
last day of January the extension of the northern end 
of the Bakerloo Railway from Paddington to Queen’s 
Park was opened. At Queen’s Park this extension 
is connected with the lines of the London and North- 
Western Railway between Chalk Farm and Watford, 
which are at present being electrified. A feature of 
this extension is that not a single lift has been 
installed, the three underground stations being pro- 
vided instead with electrically-worked escalators. 





The City and South London Railway no longer 
takes its current from the old plant at Stockwell. 
During the year this generating station was shut 
down, and current is now derived from the London 
Electric Railway Company’s station at Lots-road, 
Chelsea. This alteration robs the City and South 
London line of some of its antiquity, but the advan- 
tages which will result from the change will no doubt 
be very beneficial. The plant at Lots-road now 
supplies current to the District, the Bakerloo, Picca- 
dilly, Hampstead, and City and South London rail- 
ways, as well as to a portion of the London United 
Tramways. The Central London Railway, which, 
like the City and South London line, is now under 
the control of the London Electric Railway Company, 
is also to be fed from Lots-road. When the Central 
London line is connected up to the Lots-road power- 
house no fewer than six important underground rail- 
ways will be supplied with current from this source. 


Lift Control on the Underground. 


On the London Underground Railway a new method 
of controlling the lifts was recently brought into use, 
which enables the attendants to be stationed at the 
top and bottom landings instead of inside the lifts. 
The system offers the advantage that a man is always 
at hand to deal with passenger’s inquiries, and, 
furthermore, it is unnecessary for the lift operators 
to wait for slow-walking passengers who arrive at 
the lift when everyone else is inside, for owing to 
the provision of a depth indicator, which shows the 
position of the cars in the shafts, it is possible to work 
the lifts so that whilst one is ascending the other is 
descending. On the lift landings control boxes 
are provided which not only serve for controlling 
the movements of the cars, but for opening and 
closing the gates and doors. In these boxes are push 
buttons or plungers which control the solenoid- 
operated air valves, admitting compressed air to 
the cylinders which work the doors and gates, and 
also the electrical control gear for the cars themselves. 
One box is fitted at the top and the other at the 
bottom of each shaft, and when not in use they are 
kept locked. No fewer than fifty-one lifts will 
eventually be operated in this way. The control 
gear of the older lifts on the Central London Railway, 
which differs considerably from that on the other lines, 
is also to be altered so as to work in accordance with 
this new system. 


American Railways, 


America at present is really the only country that 
is doing anything new in the way of railway electrifica- 
tion. We have dealt so recently with the most novel 
and most important schemes in hand that it is almost 
unnecessary to refer to them at all in this article. 
In our issue of November 12th we gave a brief review 
of the progress on the Chicago, Milwaukee and St. 
Paul Railway. More than 200 miles of overhead 
construction and 1000-volt transmission line have 
been completed, and extensive yards and sidings at 
Three Forks, Deer Lodge and Piedmont, and various 
tracks at other points are ready for electrical operation. 
The locomotives, it will be remembered, are larger 
than any other electric engines hitherto built, and 
they have been designed for regenerating current 
when descending gradients. The lines are to be worked 
at the highest pressure at present permissible with 
continuous current, viz., 3000 volts. It is true that 
a 5000-volt continuous-current motor coach has been 
running for some time past on a short length of line 
belonging to the Michigan United Tractor Company, 
but this is only an experimental coach, and it is safe 
to say that the application of this pressure to an ex- 
tensive system, such as the Chicago, Milwaukee and 
St. Paul Railway is electrifying, is at present out of 
the question. Nevertheless, the 5000-volt continuous- 
current motor coach which the American Westing- 
house Company has constructed is to be regarded as 
an interesting and possibly useful development. 
It shows that control and motor equipments up to 
a certain capacity can be made to work satisfactorily 
at this pressure. Moreover, the experiment has 
apparently demonstrated that mercury vapour recti- 
fiers can in certain cases replace the ordinary forms 
of converting machines used in sub-stations. 

Electric locomotives are now running on the 
Norfolk and Western Railway between Bluefield 
and Vivian. These engines, it will be remembered, 
operate on a totally different principle to those at 
work on other lines. From the overhead wire 
single-phase current at a pressure of 11,000 volts 
is collected, and the current supplied to the trans- 
former is converted into three-phase current by 
means of a special converter and then fed into 
induction motors, which provide the power driving 
the train. So arduous are the conditions that it 
was decided, in order to avoid commutation troubles, 
to introduce this new scheme. The gradients are 
very steep and there are many curves. Electric 
working was introduced not only on account of 
economy but also because it allows the trains to be 
handled rapidly, for delays resulting from taking 
in coal and water are, of course, eliminated. Another 
disadvantage which steam haulage presented was 
that in the Elkhorn tunnel, where there is a steep 
gradient, the speed had to be reduced, otherwise ven- 
tilation was inadequate. 

Although in America the high-tension continuous- 
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current system has recently made appreciable head- 
way, it has not by any means eclipsed the single- 
phase system. We announced some time ago that 
the Pennsylvania railroad had decided to run single- 
phase trains on the suburban lines between Broad- 
street Station and Paoli. These trains are now in 
operation, and the electrification on the single-phase 
system of another suburban section has been started. 
The trains, are. worked at a pressure of 11,000 volts 
and at a periodicity of 25 cycles per second, current 
being purchased from an outside source. On analys- 
ing the service, conditions, and cost estimates covering 
all available systems, it was found that a system 
permitting the employment of a very high voltage on 
an overhead wire and eliminating moving machinery 
in sub-stations would be the most suitable and most 
economical system to introduce, especially in view of 
the fact that long distance operation over the entire 
division might eventually be necessary. The present 
installation covers the suburban passenger service 
only, and involves the running of about forty-three 
trains per day from Philadelphia to Paoli. The main 
tracks are electrified for 20 miles, and the undertaking 
includes the provision of a coach yard at West 
Philadelphia and a coach and repair shop at Paoli. 
In all 93 miles of track are embraced in the initial 
electrification scheme. 


The North Swedish Electric Railway. 


The Porjus power station, which has been built 
to supply current to the North Swedish railway, was 
opened in February. This railway, which is owned 
by the State, has frequently been referred to in our 
columns. It acquires its importance from the rich 
iron ore mines of Gellivare and Kiruna, and is used 
principally for conveying the ore to the Norwegian 
port of Karvik. The Porjus station is a water-power 
station, and is perhaps the most northerly in the 
world. Porjus is situated on the river Stora Lulealv, 
a short distance from its junction with Lake Stora 
Luletrask, about 55 kiloms. to the south of the 
railway station of Kiruna. Great difficulties were 
encountered in constructing the station owing to the 
fact that the winter lasts for about eight months, and 
often there i8 over 50 deg. of frost. 

Not only has the Porjus waterfall been utilised, 
but alsoa number of rapids situated higher up the river. 
For this purpose the water has been raised by the 
construction of a dam at Porjus, with a length of 
1254m. For thé immediate future the volume of 
water used amounts to 100 cubic metres a second, 
which is sufficient to develop 50,000 horse-power. 
Two 1250 horse-power turbine sets in the power-house 
are coupled to single-phase generators, which supply 
current to the railway. A third 14,000 horse-power 
turbine is coupled to a three-phase generator, which 
supplies electrical energy to the iron ore mines of 
Gellivare and Kiruna, and a fourth set serves as a 
reserve. The traction generators are 15-cycle 4000- 
volt machines. For transmission purposes, however, 
the pressure is raised by means of static transformers 
to a pressure of 80,000 volts, and in sub-stations at 
Kiruna, Tornetrisk, Abisko, and Vassijaure it is 
reduced to 16,000 volts, at which pressure current is 
supplied to the locomotives. The initial order was 
for two express and thirteen ore train engines, the 
former being rated at 1000 horse-power, and the 
latter, which are in halves, are worked by two 850 
horse-power motors. 


A New Telephone Cable. 


To cope with the telephone traffic between London, 
Birmingham, and Liverpool the Post-office engineers 
have had to lay a telephone cable. A cable was used, 
not because it gives better results than aerial wires, 
but because of the difficulty of obtaining satisfactory 
air routes. Towards the end of the summer we had 
an opportunity of speaking over this new cable, and 
the results were highly satisfactory. The cable is 
paper insulated, and the conductors are of copper. 
It contains two 300 lb., fourteen 200 lb., twelve 
150 lb., and twenty-four 100 lb. loops made in 
multiple twin four-wire core formation. The 
overall diameter of the lead sheath is 2.9in. One 
telephone circuit is obtained on each pair of wires, 
and one additional circuit per two pairs of wires may 
be formed by superposed or phantom circuit working. 
The Post-office engineers designed the cable and load- 
ing system, and the section of cable between London 
and Birmingham—110} miles—was manufactured, 
laid, and jointed by the Western Electric Company, of 
Woolwich. 


The Examination of Metals by X-Rays. 


Experiments made in the works of the American 
General Electric Company have demonstrated that 
it is possible with the aid of a Coolidge X-ray tube 
to detect defects in steel castings of considerable 
thickness. “These experiments, which were described 
in THe ENGINEER of April 9th, seem to indicate 
that this .aethod of examination is likely to be widely 
used in the future. The system has also been 
applied with marked success to the examination of 
copper castings, it having been shown by the Coolidge 
tube that copper cast in the ordinary way is full of 
pores, but if treated at the time of pouring with 
1 per cent. of boron flux no holes are visible. Without 





the use of X-rays it is necessary, in order to detect 
defects in the sample, to machine off layer after layer, 
and the experimenter has to build up a mental 
picture of what he has seen on each of the exposed 
layers, but from the radiograph it is possible to see 
all the defects at once and without destroying the 
casting. If desired, stereoscopic radiographs can 
be made from which the defects can be seen in their 
entirety and their depths can easily be estimated. 


Ships. 


The American battleship California, which is to 
be equipped with electrical transmission, is now in 
hand, and it has recently been announced that it 
is the intention of the American Government to 
build two other battleships on the same lines. To 
electrical engineers this announcement is of great 
importance, for it indicates pretty clearly that 
although many experts have been more or less hostile 
to the idea, there is now every indication of its being 
widely adopted on battleships. No information 
concerning these two new American vessels is 
yet available. All we know at present is that they 
are to be equipped on the same lines as the California, 
which was laid down on October 14th last. The 
contract for the electrical propelling machinery was 
awarded to the American General Electric Company. 
The displacement of the ship is 32,000 tons 
and her maximum speed is to be about 22 knots, 
representing about 37,000 shaft horse-power. There 
are to be two turbo-generator units and four pro- 
pelling motors. For economical cruising at 15 knots 
or less one generator and the motors will be worked 
with 36 poles. For higher speeds the connections are 
to be changed_so as to make the motors work with 
24 poles, and with one generator the ship will be 
capable of travelling at a speed of about 18.5 knots. 
Speed variation with either motor connection will 
be effected by change of turbine speed through the 
agency of variable-speed governors designed to hold 
automatically any desired speed within usual ranges. 


Electric Vehicles. 


In December, 1914, the Electric Vehicle published 
a list of electric vehicle users in this country, and the 
total number recorded was 150. Last month another 
list was published, which shows that there are 
now 660 vehicles supplied or on order. A _ very 
large number of the vehicles built during the past 
year were equipped with Edison accumulators. 
For dust collection this form of vehicle is apparently 
becoming very popular, for it has been found that 
on an average a two-ton vehicle can show a saving 
of £100 per annum as compared with the orthodox 
horse and cart. The municipalities of Nottingham, 
Sheffield, Dover, Heston and Isleworth have all 
purchased electric dust-collecting vans. In the 
commercial field, moreover, accumulator vehicles 
are, in spite of the present difficulties that confront 
manufacturers, still gaining ground. In this con- 
nection it is interesting to note that some of the 
firms running large fleets of these vehicles—Harrod’s 
Stores, for example—are at present employing lady 
drivers. Electric trucks for factories and workshops 
have been in great demand, particularly in munition 
works. In one particular engineering works it has 
been found possible to do the work previously done 
by fifteen hand-drawn trucks by one truck equipped 
with Edison accumulators. The saving in labour 
alone represents in twelve months a monetary saving 
considerably in excess of the cost of the truck. The 
repeat orders which the electric vehicle manufacturers 
receive are sufficient to indicate that accumulator 
vehicles are no longer unsatisfactory. 

The General Vehicle Company reports good busi- 
ness during the past year. To the Ipswich Corpora- 
tion it has supplied a 3}-ton vehicle to take an 
interchangeable tipping body and street-watering 
tank. The Blackpool Corporation has also been 
supplied with a street-watering tank wagon, and the 
body of this is also to be made interchangeable with a 
tipping body. The company’s industrial trucks are 
now being used by various manufacturers and others. 
They have recently been supplied to the Associated 
Equipment Company, Limited, Walthamstow, the 
Great Western Railway and Archibald Kenrick and 
Sons, Limited, of West Bromwich. The truck 
supplied to the latter firm is of special interest. It 
is fitted with a removable dumping body, which is 
used for carrying coal about the works. On removing 
this body the truck is converted into an ordinary 
platform truck, and is then used for carrying ordinary 
merchandise. 








DOCKS, HARBOURS, AND WATERWAYS IN 1915. 
No. I. 


In reading the following notes upon Harbours 
and Waterways in 1915, it must be borne in mind 
that whilst the war has caused the interruption 
or postponement of several important works, it has 
caused the acceleration or beginning of others. 
With the latter, however, we are not at liberty to 
deal, and the consequence is that as far as the Allied 
countries are concerned, the record is somewhat 
meagre and refers for a great part to matters of 
almost secondary interest. 





The Port of London. 


Work in connection with the dock extensions 
and improvements of the Port of London Authority 
has been considerably delayed during the year owing 
to shortage of labour and other causes. The con- 
struction of the Royal Albert Dock south extension 
has been proceeded with and is in an advanced stage, 
but it will not be ready for use at the date originally 
contemplated, about the middle of 1916. This work, 
when finished, will add about 65 acres to the water 
area of the Authority’s docks. The new 800ft. 
lock at the Royal Albert Dock, which will have a 
depth of 45ft. over the sill at T.H.W., has also made 
some progress, and the construction of the river 
cargo jetty at Tilbury 4s nearing completion. 
It has been decided to make the new dry dock included 
in the extension scheme 750ft. in length and to 
provide a depth of water in the main dock of 38ft. 
instead of 35ft. as originally intended. One section 
of the Authority’s new construction programme, 
viz., the provision of increased storage accommoda- 
tion, has been pushed on with the utmost vigour 
during the year in view of the congestion of traffic 
in the port. The new cold store, transit and cold 
sorting shed and refrigerating station at the Royal 
Albert Dock have been completed and twelve new 
sheds erected at the Surrey Commercial, West India, 
Tilbury, Victoria and Millwall docks. The cold 
storage now provided by the Authority will have a 
capacity of over 1,250,000 carcases. A contract 
for additional] refrigerating machinery at the Royal 
Albert Dock has been let. The schemes of extension 
and improvement of the West India and Millwall 
docks, estimated to cost over one and a-half million 
pounds, and the provision of a large floating landing 
stage in the river at Tilbury, are in abeyance owing 
to the war. 

The trade of the port again shows a steady increase, 
the net revenue for the three last financial years 
being as follows :—1913, £1,089,900 ; 1914, £1,224,300 ; 
and 1915, £1,365,300. During the six months ending 
September 30th, 1915, the import goods handled in 
the Authority’s warehouses amounted to 1,472,060 
tons, against 1,117,683 tons in the corresponding 
period of 1914, and the quantity of goods delivered 
direct by shipowners to wharves and other destina- 
tions likewise showed an increase. The export goods 
handled in the Port Authority’s sheds during the 
same period reached a total of 424,727 tons, being 
an increase of 55,923 tons over the corresponding 
figure for the six months ended September 30th, 1914. 
’ The dredging work of the Authority has been some- 
what restricted during the year owing to several 
of the dredgers and hoppers being required by the 
Government for service elsewhere. During the 
financial year ended March, 1915, 835,144 cubie yards 
of material were dredged from the docks and 2,698,837 
cubic yards from the river. It has been decided to 
extend the dredging of the 1000ft. wide deep-water 
channel of 30ft. at L.W.O.S.T. to a point about one 
mile above Crayfordness instead of stopping it at 
the latter place. The width of the deep channel 
above Crayfordness was originally intended to be 
600ft. only. This increase in width is considered 
necessary in view of the bend in the river above 
Crayfordness. The expenditure on capital works 
during the financial year ended March, 1915, was 
£966,384. 


Liverpoul. 


In common with other ports in the United Kingdom 
the labour situation and the desire to postpones ex- 
penditure other than on absolutely necessary work 
have restricted the activities of the Mersey Docks 
and Harbour Board in connection with engineering 
construction. On the Gladstone dock scheme work 
has been in abeyance on several sections, including 
the body of the Gladstone Half-tide Dock, the 
north wall of the Gladstone No. 1 Dock and the 
walls of the Gladstone No. 2 Dock. The construction 
of the 90ft. lock between the Hornby Dock and 
the Gladstone Half-tide Dock has been proceeded 
with and the gates are in place. Work has also been 
done on the new 130ft. river entrance lock and the 
underpinning and refacing of the river wall south 
of the entrance lock. New sheds have been con- 
structed at the Langton and Brocklebank docks with 
the view to relieving the congestion of traffic. Work 
on the new cold stores at Canada Basin has, on the 
other hand, been delayed. During the twelve months 
ending June 30th, 1915, no further deposit of rubble 
took place on the original revetment of Taylor’s Bank, 
but 90 loads of limestone were deposited on the 
westward extension of the revetment, making a 
total of 182 loads, or 108,765 tons since the beginning 
of the work. Six thousand tons of stone were added 
to the Dingle training bank and 862,340 tons of 
sand from the dredgers deposited behind it, in addition 
to over a quarter of a million tons of material from 
excavations. 

The tonnage dredged from the Bar, Queen’s 
Channel, and Crosby Channel during the twelve 
months to June 30th was 14,619,140, for over half 
of which the Leviathan was responsible. The total 
quantity of sand removed from these channels since 
1890 now amounts to the huge total of 234,752,310 
tons. These figures are in addition to the dredging 
carried out in the docks and entrances and alongside 
walls. The Port of London Authority’s sand pump 
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dredger Lord Desborough has been working for the 
Mersey Board during the year. 


South Wales. 


The Barry Railway Company completed in August 
the erection of the first of five new coal tips on the 
south side of the No. 1 Main Dock at Barry. The 
tips are of the usual type constructed by Sir W. G. 
Armstrong, Whitworth and Co., but they embody the 
arrangement which has been adopted in the majority 
of large coal hoists constructed during the past few 
years, by which direct-acting hydraulic lifting rams 
are replaced by wire ropes suspending the cradle 
from overhead pulleys of large diameter and operated 
by hydraulic power. The tipping of the cradle and 
the spout gear are operated by separate hydraulic 
engines. and wire ropes. The cradle has a gross 
capacity of 30 tons, corresponding to a coal capacity 
of 20 tons, and the height of lift is 60ft. The use of 
wire ropes combined with hydraulic rams for lifting 
constitutes a new departure at Barry. The hoist is 
provided with a five-ton hydraulic jib crane for 
handling an “ anti-breakage’”’ box, and there is also a 
similar three-ton crane for dealing with small coal 
sweepings from the ship. Three of the hoists 
will be fixed and two movable, thus enabling two 
hoists to discharge into the holds of one ship 
at the same time. Progress with the remainder 
of the hoists has been hindered by the war, but 
the work of providing new sidings and wagon 
standage is being proceeded with. The coaling 
capacity of the docks will be increased by over a 
million tons per annum when the five hoists are 
complete. 

The Alexandra (Newport and South Wales) Docks 
and Railway Company has carried out a considerable 
amount of work in connection with additional lines 
and sidings and the equipment of its new dock, as 
well as dredging in the approach channel. 

At Cardiff preliminary operations have been under- 
taken in connection with the construction of a new 
dry dock for the Mountstuart Dry Docks, Limited, 
on the western side of the company’s property and 
adjoining the present No. 3 dock. It is proposed to 
make the dock 700ft. long, but it is unlikely, in view 
of existing circumstances, that the work of con- 
struction will be actively proceeded with at the 
present time. 

At the Bute Docks, Cardiff, large developments 
and extensions are in contemplation in connection 
with the storage and shipment of coal. It is proposed 
to augment the existing coal appliances by additions 
which will double the present capacity of about 
6,000,000 tons per annum. It is, however, unlikely 
that this scheme will be actively proceeded with 
during the continuance of the war. 


The Clyde. 


The vexed question of the site and character of 
the proposed new bridge across the river Clyde at 
Stobeross has at last been settled by agreement 
between the Corporation of Glasgow and the Clyde 
Trustees. The latter body has sanctioned the 
proposal to construct a bridge at this point, which 
is considerably below the lowest existing bridge over 
the river, provided the clear headway is 18ft. above 
quay level and an opening span is constructed. The 
cross-river ferries within the city boundaries will be 
free to the public as from July Ist next, the cost of 
maintenance and operation being borne by the 
Corporation. 


Hull. 


At the King George Dock, which on its completion 
by the North-Eastern and Hull and Barnsley Railway 
was opened by H.M. the King in June, 1914, the 
principal work carried out during the year has been 
the provision of additional equipment, a considerable 
part of which was not available for use at the date of 
opening. Two electrically driven belt conveyors have 
been brought into operation, as well as two hydraulic 
coal tips. The former are of 800 tons ‘per hour 
capacity and the latter of 500 tons per hour capacity 
each. One of the coal hoists is movable, thus per- 
mitting two to be used when necessary for loading 
into separate holds of the same ship. High and low- 
level rail sidings and approaches have been provided 
to enable full advantage to be taken of gravitation in 
working the coal wagons. The hoists have been 
constructed by Sir W. G. Armstrong and Co., Limited. 
The fixed hoist is stated to be the highest of its kind 
in the country, the total height from quay level being 
130ft. Both the conveyors and coal tips are con- 
structed with a sufficient height to enable the largest 
vessels to be loaded or bunkered. At the western 
end of the north-west arm of the dock a reinforced 
concrete grain silo of 40,000 tons capacity has been 
constructed, with a very complete equipment of 
conveyors, elevators and reloading appliances. In 
addition to the above, the equipment of dock cranes 
has been increased. 


The Tees and the Hartlepools. 


The important project of William Gray and Co., 
Limited, for the construction of a new shipbuilding 
and repairing yard at Seaton Snook, near the mouth 
of the Tees on the north bank, has been postponed 
Tenders were invited in April, 


until after the war. 





1915, for carrying out the work, but in face of the 
enhanced cost of construction and the scarcity of 
labour under existing conditions, the immediate 
execution of the work was abandoned. The scheme 
provides for the construction of two graving docks, 
@ fitting-out basin and several building berths. 

Certain extensions of works connected with warship 
construction and repair have been carried out during 
the year, but apart from such urgent works and 
maintenance, very little has been done in the Tees 
district in the direction of port improvements or 
extensions. The two new dry docks at South Bank, 
Middlesbrough, which have been constructed by 
Smiths Dock Company, were completed early in the 
year. These are known as Docks Nos. 11 and 12, the 
former being 575ft. long, 73ft. wide, and has a depth 
over sill of 26ft. at H.W.O.S.T. The latter is 400ft. 
by 57ft., with a depth of 20ft. The completion of this 
work places four modern and up-to-date dry docks 
at the disposal of the company for its repair work 
at the South Bank Yard. The two remaining docks, 
Nos. 14 and 15, were constructed a few years ago, 
when the yard was first established, and are 550ft. 
and 450ft. long respectively. 


Blyth. 


The erection of the new coal shipping staithes in 
the upper harbour has been proceeded with during 
the year. This work was commenced in the latter 
part of 1914, and the construction of the greenheart 
piled sub-structure is well advanced. This part of 
the work is being carried out by the Blyth Harbour 
Commissioners, but the superstructure, which will 
also be of timber, will be erected by the North- 
Eastern Railway Company, by whom the staithes 
will be operated. The staith jetty is to be about 
1570ft. in length, and will have a depth alongside of 
30ft. at L.W.O.S.T. and 45ft. at H.W.O.8.T. Berths 
will be provided on both sides of the staith, and the 
necessary dredging and excavation of the river to 
provide these berths and a turning basin are being 
proceeded with. The staithes will be worked on the 
gravity principle, and anti-breakage coaling appli- 
ances will be provided. In spite of the abnormal 
circumstances of the time, the coal shipments at 
Blyth during the first six months of 1915 totalled 
1,529,976 tons, as compared with 2,339,733 tons 
shipped during the corresponding period of 1914. 
Some progress has been made with the construction 
of the new west pier at the entrance to the harbour, 
but the proposed extension of the east pier has been 
postponed until the termination of the war. | 


Sunderland. 


The Corporation of Sunderland has obtained 
parliamentary powers for the reconstruction of the 
famous Wearmouth Bridge, which spans the river 
Wear between Sunderland and Monkwearmouth. 
The bridge abutments have shown such signs of 
weakness that the rebuilding of the bridge in the 
near future has become a necessity. This work when 
carried into effect will have an important bearing on 
the development of that part of the port and river 
which lies above the bridge, inasmuch as the Corpora- 
tion is bound to carry the foundations of the bridge 
abutments to such a depth as will permit of the 
river channel being dredged to a depth of 30ft. 
at L.W.O.S.T. The River Wear Commissioners will 
contribute a sum not exceeding £10,000 towards the 
additional cost of making this provision. The con- 
struction of new works in the port of Sunderland has 
been largely curtailed since the outbreak of war, but 
@ new grain-handling plant has been installel by 
the River Wear Commissioners at the South Dock 
in connection with Nos. 1 and 2 grain warehouses. 
The plant has a capacity of 100 tons per hour, and 
includes pneumatic elevators worked from a steel 
tower 60ft. high, which can be travelled along the 
quay, electrically driven conveyors, distributing 
belts, bucket elevators and automatic weighing 
appliances. The Commissioners have also completed 
a new coal-loading appliance at the South Docks. 
It is electrically driven, of the steel belt conveyor 
type and capable of loading at the rate of 500 tons 
per hour. 


Manchester. 


A contract for the construction of a new dry dock 
at Manchester, 450ft. long and 65ft. wide, was 
entered into by the Manchester Dry Docks Company 
early in the year. The dock will be-known as No. 3 
Dry Dock, and will be on the west side of the Canal 
Company’s docks at Mode Wheel. The Port of Man- 
chester Warehouses Company have under construc- 
tion additional accommodation for the storage of 
cotton, a new series of cotton safes being nearly 
completed. It is anticipated that storage of the most 
modern character for over 60,000 bales of cotton will 
be available for next. season. The Trafford Park 
Estates Company completed in June last a 15,000- 
ton warehouse for Government storage purposes. 
The building is stated to have been erected and ready 
for use in six weeks from the commencement of the 
work. 


Workington. 


The coal shipping facilities at Workington Harbour 
have been augmented by the provision of an interest- 





ing belt coal-loading plant combined with anti- 
breakage arrangements. The travelling conveyor, 
which has a loading capacity of over 400 tons per 
hour, is movable along the quay wall, the coal being 
discharged from bottom-door wagons into a hopper, 
which itself discharges on to the conveyor belt. The 
anti-breakage appliance is of the Handock type, 
several examples of which have recently been erected 
at coal shipping staithes on the Tyne, the Wear and 
at Blyth. 


Littlehampton. 

The harbour and railway facilities of the London, 
Brighton and South Coast Railway at Newhaven 
being required almost exclusively for naval and 
military purposes, the company was compelled to 
make arrangements for conducting its continental 
services from other ports. Ultimately, in June, 
1915, the port of Littlehampton was brought into 
use for the company’s continental goods service, 
arrangements of a temporary nature having been 
made in the way of the necessary equipment for 
handling goods, &c. 


Grimsby. 

The construction of the new fish dock at Grimsby, 
which was on the point of being commenced when 
the war broke out, has been postponed, but the work 
of providing new siding accommodation for the fish: 
traffic, which forms part of the scheme of extension, 
has been proceeded with during the year. 


Dover. 

The new marine station at Dover, which the 
South-Eastern and Chatham Managing Committee 
has had under construction for several years past, 
was nearing completion when war broke out, and 
would in the ordinary course of events have been 
opened for public use early in 1915. 








STANDARD HEAVY GOODS ENGINE, N.S.W. 
GOVERNMENT RAILWAYS. 

In a two-page Supplement we give a drawing of the 
new standard heavy goods engines—known as Class T F 
—which have been built in Australia to the design of Mr. 
E. E. Lucy, chief mechanical engineer of the New South 


Wales Government Railways. 
The principal particulars of these engines are as follows : 


Diameter of bogie wheels .. -. Sit. Ofin. 
Diameter of coupled wheels -. .. @4ft. 3in. f 
Cylinder 2 ate ae: eee 22in. diameter by 26in. stroke 
Tractive power .. -. os 92,256 Ib. 
Heating surface— 
“eas 1582.5 square feet 
Fire-box 174.4 ” 
Elements 446.4 “a 
Total 2203.3 


Total grate area .. 28.75 square feet 
Boiler pressure es 150 Ib. per square inch 
Weight in working order— 
t oe 6 tons 18 ewt. 
4 8 


ie, two wheels 

wheels, cou 4 

Intermediate wheels, coupled 16 7 

Driving wheels, coupled eS 
Trailing wheels, coupled ee aa 

Total weight— 2 
Engine .. , re J 
Tender .. @ 1 5 ¥ 


Engine and tender 
Water capacity .. ay 
Coal capacity ees 

All the wheels are flanged and the flexibility of the wheel- 
base is provided for in the lateral play given between the 
axle boxes and the horn cheeks of the leading and trailing 
wheels, with a corresponding side play of all the coupling- 
rod brasses on their crank pins. Horizontal joints have 
also been provided in the coupling-rods between the 
intermediate and driving wheels. What is known as the 
conical top boiler has been introduced. It gives an 
enlarged steam space capacity, and also minimises the 
risk of burning the crown of the fire-box when changing 
gradient. The engine is fitted with the Schmidt’s super- 
heater working on the circulatory damperless system. 

In actual service the TF class engine is capable of 
drawing a train of eighteen vehicles, weighing 346 tons 
—not computed—over a ruling gradient of 1 in 40. 
Under these conditions the consumption of water and fuel 
and the ashes made are as follows : 


Coal used per ton-mile : 


ge,” Siaaie tae 
: 3650’ gallons 
6 tons 


-22 Ib. 


Water evaporated per pound of coal .. .. 7.801b 
Coal-used per mile ... .. .. «. «so. %.00Ib. 
Water used per mile .. .. .. .. |. 606.70 lb. 
Percentage of ash to coal used eet 18.8 per cent. 


These engines are fitted with the top feed system intro- 
duced by Mr. Churchward, of the Great Western Railway, 
and have the Davies and Metcalfe’s exhaust injector, and 
an injector waste pipe leading into the ashpan, whereby 
the ashes may be first quenched and then swilled out of the 
ashpan on to the track. A silencer is fitted in the smoke 
box to absorb the noise of the exhaust from the Westing- 


house pump. 








Parents.—The Comptroller-General of Patents has made the 
following announcement :—In order to give the public the 
advantage of having abridg ts of specifications up to date 
while retaining their numerical seq , applications for patent 
made subsequent to 1915 will be given new numbers when their 
complete specifications are ted or b open to public 
inspection before acceptance. The new numbers will start with 
No. 100,001—without any indication of date—and will supersede 
the original applicati bers in all proceedings after accept - 
ance of the complete specifications. It is intended in future to 
issue abridgments of specifications in the Journal a few weeks 
later than that in which their acceptance or publication is adver- 
tised, so that they will be available for search purposes soon 
after the printed copies of the specifications are on sale ; but, 
until the system is fully in force, they will only be issued when 
there are sufficient to make up a full sheet of sixteen pages. The 
present series of abridgments will run concurrently with the 
new series in the Journal until April, 1917, when it will be entirely 


superseded. 




















JAN. 7, 1916 


THE ENGINEER 





‘Tl 





RAILWAY MATTERS. 





Mr. G. W. Moore, the deputy chief engineer of the South 
Indian Railway, has been appointed chief engineer in place 
of Mr. J. T. Lewis, who was killed in action in the Darda- 
nelles. 

Mr. R. B. Appis has been appointed manager and 
engineer-in-chief.of the Darjeeling-Himalayan Railway in 
place of Mr. G. B. Cresswell, who is proceeding on long 
leave. 

Or the eighty 4-2-2 7ft. 8in. drivers on the Great 
Western Railway No. 3074 is the only original one remaining 
in traffic. It is stationed at Taunton. No. 3050 is being 
broken up at Swindon. 

THE dining cars of the Pennsylvania lines west of 
Pittsburg now serve coffee—and also other drinks—in 
vacuum pots which keep the liquids hot throughout a meal, 
or even for several hours. 


In consequence of shortage of skilled labour at Swindon 
it has been found necessary to modify the style of painting 
the locomotives and tenders of the Great Western Railway. 

‘or the present,’ the highly finished standard green, with 
lining, will be discontinued, except in the case of express 
passenger engines, the substitute being khaki, with 
unrelieved black for the underframings, &c. 


Mr. TENNANT, the Under Secretary of State for War, 
stated recently in the House that his attention had been 
called tothe uncomfortable conditions under which soldiers 
and sailors going on or off leave had to travel—sometimes 
packed into carriages, corridors, lavatories, and every 
available space and left in a standing position from six to 
eight hours atatime. He said that he could see no method 
by which the situation could be alleviated save by filling up 
the first-class carriages. 


Tue Dublin Port and Docks Board having increased its 
rates and dues, the rates between English and Welsh 
stations and Dublin have been correspondingly raised as 
from the Ist inst. Shipping and dock companies differ 
from railway companies in that they can increase their 
rates at their own sweet will, and need not justify such 
action. Railway companies, it is true, can increase their 
rates so long as they are within the statutory limit, but 
the increase, if challenged, must be justified before the 
Railway and Canal Commission. 


THE seventieth anniversary of the opening of the Wood- 
head tunnel of the Great Central Railway has just been 
passed. The tunnel was opened on December 22nd, 1845— 
at least the down line tunnel was. It is a twin tunnel ; 
the up line part was opened in 1852. The length is 5300 
yards. The ventilation has always been very bad, 
especially, owing to the rising gradient of 1 in 200 in the 
up line tunnel, but recently one of the five’ ventilating 
shafts has been widened out to a diameter of 16ft. for 
the full depth, and has effected an improvement. 


THERE has recently been published an agreement, 
shortly to be submitted to the shareholders for confirma- 
tion, made by the City and South London, Central 
London, London Electric Railways, and the Metropolitan 
District, and the London General Omnibus Company as 
to the use of a common pool under the London Electric 
Railway Companies Facilities Act passed last year. These 
companies pay their men a war bonus, but the District 
Railway is the only one that has passed under Government 
control, and gets therefore its net receipts made up to the 
1913 level. By this agreement all the companies, after 
payment of standing charges and making due provision for 
depreciation, pay their receipts into a common fund which 
is to be distributed in certain agreed proportions as laid 
down in the agreement. By this means the weaker mem- 
bers of the pool are helped by the stronger. 


FurrHer restrictions in the train services of some of 
the English and Scottish companies were made on the Ist 
inst. The most important change from an engineering 
point of view is the extra ten minutes given to the London 
and North-Western Euston and Birmingham expresses. 
Some years ago, in anticipation of the Great Western’s 
shorter route, the London and North-Western service was 
brought down to the exact two hours. This timing, in 
view of the present abnormal events, has been abandoned, 
and the company is to be congratulated on its good sense. 
The Great Western Company has also altered its timing. 
On both lines the change in some cases has been effected 
by the trains starting earlier. One of the Paddington and 
Bristol expresses and a corresponding Bristol—-Paddington 
train have been withdrawn. On the North British four 
expresses each way between Edinburgh and Glasgow— 
eight trains in all—have been withdrawn. In each case 
there is a Caledonian express about the same time, and as 
tickets are inter-available very little public inconvenience 
will be felt. 


Ir is reported that the Pennsylvania Railroad moved 
between 185,000 and 190,000 cars over its Middle division 
during the month of September last. This fact has led 
to the following ingenious calculation :—Suppose the cars 
to number 188,000, and that they all had to pass a given 
point duringsthe thirty days of September, each car would 
have but 13.7 seconds in which to make its transit. 
Assume that each car was 35ft. long, and all cars were on 
one train, the length of the train would be about 1262 
miles. Assume that the engine was a two-cylinder loco- 
motive, having 30in. stroke cylinders and 4ft. 8in. driving 
wheels and 200 lb. pressure, the diameter of the cylinder 
would have to be 53ft., the area of the heating surface 
would approximate about 62 acrés, the grate area would 
have to be nearly one acre, and were the fire-box 72in. wide 
it would have to be 12 miles long. After raking the fire 
the handle cf the rake would extend back to the 207th car. 
The fireman would have to throw 1} tons of coal at each 
shovelful every three seconds, and to feed the boiler the 
injector pipes would have to be about 5ft. diameter, and 
both be working most of the time. If the engineer had to 
whistle to the brakesman the sound, if it could carry that 
far, would take 1} hours to reach there. At a sustained 
speed of 12 miles per hour about 4 days 12 hours would be 
required for the train to pass a given point, and if the. 
signalman bade the driver “‘ good bye” at 1aidnight on 
Sunday it would be noon on Friday befcre he could ‘shout 
“ Hello ” tothe guard. . 


| 








NOTES AND MEMORANDA. 





THERE are over 660 electric vehicles now in use in Great 
Britain. A year ago the number was 150. Harrod’s 
Stores use over 60 delivery vans driven by storage batteries. 
The experience of Blackpool is that one electrically-driven 
street-sprinkling machine does the work of six horse- 
drawn watering vans. 


Tue use of alloy steels for cutting tools, states the 
American Machinist, dates back nearly a hundred years, 
according to a paper presented before the International 
Engineering Congress, although it was not until after 1850 
or 1860 that alloy steels for this purpose became firmly 
established. With the advent of ironclad warships began 
the struggle for supremacy between projectile and armour 
plate that has been so fruitful in the development of alloy 
steels. Chromium, nickel, and nickel-chromium steels are 
largely the result of this struggle. 


A SIMPLE device, adapted to determining hardness with 
a satisfactory degree of accuracy for many manufacturing 
purposes, is described by M. F. Turpin in the Revue de 
Métallurgie for February, 1915. It employs a steel ball 
protruding from the end of a hollow mandrel backed by a 
cylindrical slug of known hardness on the Brinell scale. A 
plunger, protruding from the opposite end, surmounts this 
slug. When in use the ball is brought into contact with 
the piece to be tested and the free end of the plunger is 
struck with a hammer. A comparison is then made of the 
indentation with that of the standardised slug. The device 
is 30 mm. in diameter and 90 mm. long. 


On October 4th a boiler explosion, which resulted in 
serious injuries to five persons, occurred on a barge engaged 
in pile driving operations in connection with the alterations 
now in progress for strengthening Battersea Bridge, 
London. The explosion, which took place about 9 o’clock 
in the morning, was of a violent character, and fragments 
of the boiler were blown to considerable distances, one 
piece passing over a warehouse and a block of buildings, 
and alighting some 200 yards away. A cyclist who was 
passing over the bridge was struck, and so severely injured 
that he had to be removed to hospital, along. with several 
workmen, who were blown from the barge into the river 
by the force of the explosion. 


THE increasiag use of moulding machines has led some 
people to assume that in time such devices would 
entirely eliminate the need for highly skilled or broadly 
experienced moulders. The late Thomas D. West, states 
the American Machinist, answered this assumption in a 
paper before the International Engineering Congress by 
pointing out that while moulding machinesewill continue 
to displace the “ regular ’’ moulder, there is nevertheless 
a very large and varied class of work for which moulding 
machines cannot be utilised, especially in jobbing foundries. 
It is safe to affirm, he maintained, that founding will ever 
demand the services of a large number of “ regular” 
moulders, suwe of whom will need as high skill and in- 
genuity as are (lemanded in any line of mechanical industry: 


THE investigation of crank shaft failures is rendered 
difficult owing to complications which may be introduced 
by their being out of line and by the stresses set up when 
the bearings are drenched with water for the purposes of 
cooling after overheating. From the study of a large 
number of failures which have occurred in practice, Mr. 
C. E. Stromeyer concludes that when crank shafts are 
subjected to pure alternating stresses their endurances can 
be estimated if the fatigue properties of the material are 
known. Modern crank shafts should’ be much stronger 
than old ones owing to the substitution of steel for wrought 
iron. Apparently small fillets have a material weakening 
effect on crank shafts, and it appears probable that crank 
shafts showing a tendency to crack in service might be 
improved by increasing the size of the fillets. 


THE chief characteristics of manganese steel were 
summarised in a paper read before the International 
Engineering Congress, as follows :—This steel usually 
contains 10 per cent. to 13 per cent. of manganese and 
approximately 1 per cent. of carbon. It is practically non- 
magnetic, and has a peculiar hardness, to which it owes 
a remarkable resistance to abrasion. It is extremely 
difficult to machine. It has high strength and toughness, 
but relatively low elastic limit. With care it can be forged 
and rolled. It has found its principal application in 
castings for crushing and grinding machinery and railway 
crossings. Manganese steel has the peculiar property of 
being toughened and softened by quenching in water, 
resembling copper in this respect. All manganese steel 
castings are subjected to this treatment to remove brittle- 
ness. 


Art the December meeting of the Diesel Engine Users’ 
Association, Mr. Geoffrey Porter, borough electrical 
engineer to the Worthing Corporation, was elected 
president, and' Messrs. C. O. Milton (Maidenhead), C. 
Gould (Letchworth), and H. Leslie Dixon (Leatherhead) 
were elected members of the Committee. Mr. Percy Still 
(Chelsea) was elected as honorary secretary. The acting 
honorary secretary for the current year stated that there 
had been an increase during the year of 19 members, the 
total membership to date being 48, and representing 104 
Diesel engines, having a total horse-power of 23,984. 
During the year 1915 a work of considerable importance 
had been accomplished in drawing up a standard form of 
policy of insurance against breakdown specially applicable 
to Diesel engines, in conjunction with Messrs. Banks, 
Warner, and Co., Limited. Under this arrangement 
preferential terms are granted to members of the Associa- 
tion, or to the undertakings for which they act. The 
scheme also provides for inspection of engines and full 
reports by engineers who have made a special study of 
Diesel engine plant. 
ment, and of the allowance made for depreciation by the 
Inland Revenue Authorities, also received careful con- 
sideration. Before the conclusion of the meeting, the 
retiring President, Mr. J. E. Edgcome, referred to the rapid 
growth of the Association from small beginnings, and spoke 
of the work carried out, which had proved useful, not only 
to users of Diesel engines, but also to engine makers and 
others. interested in the industry. The next meeting will 
be held on January 19th, 1916, when the subject of the 
possible use of “* Tar Oils and Fuel Oils from other Sources ” 
will he considered. 


The subject of income tax assess-, 





MISCELLANEA. 


On and after January 10th the address of the Machine 
Tool Department of the Ministry of Munitions will be :— 
‘**Ministry of Munitions, Machine Tool Department, 





Queen Anne’s Chambers, Dean Farrar-street, West- 
minster, §8.W.” Telegraphic address : ‘* Toolorgize, 
London.” Telephone No.: Victoria 8224. Nearest 


station : St. James’s Park, District Railway. 


Tue Journal of the Institution of Electrical Engineers 
for December 15th states that representations have been 
made to the Council by certain members to the effect 
that members of enemy origin and nationality should 
be excluded from membership. It is pointed out, how- 
ever, that the Council is legally advised that the only 
powers of expulsion which the Institution or its Council 
appears to have are those contained in Article 41 of the 
Articles of Association. 


On November 29th a radio operator of the Federal 
Wireless Telegraph Company, stationed at Honolulu, 
succeeded in intercepting messages sent out by the high- 
power station at Nauen, near Berlin, Germany. At 
the time the German station was sending war dispatches, 
and so perfect was the reception of the signals-that the 
Honolulu operator “copied” the messages without 
difficulty. The distance traversed by the signals was 
approximately 9000 miles. 

Tue London Gazette for December 24th contains a 
lengthy list of articles that may not be exported to Swit- 
zerland unless consigned to the Société Suisse de Sur- 
veillance Economique. The list includes electric accu- 
mulators and accumulator plates, electrical fire-lighters, 
electrical carbons, electrical insulated wires and cables, 
electrodes, piles and component parts, electrical machinery, 
dynamos and motors, magnetos, mica (rough and worked), 
materials for telegraphs, &c. 


Tuer “ Official Review of the Trade of India” for the 
year ended March 31st, 1915, points out that. electrical 
machinery for use in connection with water power plant 
has great capabilities of expansion. The total number 
of electrical installations in India is already large and is 
increasing. All the larger towns and chief ports possess 
electric light and electric tramways, or are about to use 
power for these purposes. A gradually increasing market 
for electric machinery is anticipated. In recent years 
the collieries of India have largely adopted electrical 
equipment, and here German goods have found an opening. 


UnpER the new motor car lighting regulations which 
come into force on January 10th, not only are all head- 
lights prohibited, but it is provided that, where electric 
side lamps are used, the bulbs must not exceed 12 watts 
or give in use a greater candle-power than a !2-watt bulb, 
as standardised for side lights by the Engineering Standards 
Committee. The front glass, if circular, must not exceed 
6in. in diameter, and, if rectangular, the longer side must 
not exceed 6in. The whole of the front glass must also 
be obscured with one thickness of ordinary white tissue 
paper. In certain-scheduled areas the light must be 
further obscured by dises of cardboard or opaque material 
in which-are- pierced stx small holes. 


Accorp1nG to the British Consul at Rome, it has been 
suggested that in order to make local works to some 
extent independent of foreign coal, the Government should 
encourage the exploitation of the lignite mines which are 
found in various parts of the country. The mines at 
present being worked yield about 1,300,000 tons per year, 
but the output could be increased to about 5,000,000 tons 
if the exploitation of all the mines in the country were 
encouraged by facilities in the way of reduced taxes and 
special freight rates. It is estimated that the value ot 
the coal purchased by Rome alone amounts to over 
£1,000,000 a year, and one-fifth of that amount could be 
saved if the use of lignite were resorted to on a larger 
scale. 

Accorpine to the Frankfurter Zeitung of December 
12th, 1915, the proposal of the Government of Saxony 
to create a State control of electricity supply is favoured 
by the Conservative party, and is certain to pass the First 
Chamber, while the attitude of the Second Chamber is 
uncertain. The scheme, if carried out, will cost the 
State about 58 million marks (£2,900,000), and comprises 
the purchase of a number of supply undertakings of 
various sizes, the erection of two or more large steam 
power stations, and the construction of an extensive 
100,000-volt transmission and distribution system. — The 
first power station will be erected at Regis, near Leipzig, 
and will cost about £500,000. A second in the neighbour- 
hood of Dresden will cost about £650,000. The 100,000- 
volt transmission and distribution system is estimated to 
cost £500,000. Large coalfields near Regis and Dresden 
respectively have already been acquired by the Govern- 
mént. 

Accorpine to Electrical Enginecring, changes are being 
made in the conditions and rates for power supply by the 
Berlin Elektricitiéts Werke. The fee formerly payable 
for connection will not be required, nor the fee for testing 
the installation before connecting. The most important 
alteration is a revision of the rates for industrial power 
supplied from the high-tension mains. In the past the 
usual contract was made on the basis of a ten years’ agree- 
ment with a minimum annual consumption of 200,000 
units, the charge being based on the consumer’s average 
load factor during the year expressed as the ‘‘ Benutzungs- 
dauer ”’ (the equivalent number of hours consumption at 
maximum demand), obtained by dividing the total con- 
sumption in kilowatt-hours by the maximum demand 
in kilowatts between 4 p.m. and 7 p.m. in the winter 
months. This calculation has always been a source of 
misunderstanding and dispute, and is to be avoided by 
the adoption of the system now so much favoured in. this 
country and known as the ‘telephone system.” A 
fixed charge of from 10 to 7 marks per month per kilowatt 
of maximum demand plus three pfennigs per unit will be 
charged (approximately £6 to £4 4s. per kilowatt per 
annum of maximum demand plus 0.36d. per unit), the 
amount of the fixed charge per kilowatt depending upon 
the extent of the consumer’s demand. The maximum 
demand will be determined by a maximum-demand meter 
as before. 
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TO CORRESPONDENTS. 





wh In order to ae trouble and confusion, we find it necessary to inform 
that letters of inquiry addressed to the public and intended 
re insertion in this column, must in all cases be accompanied by a 
oper that ane legibly directed by the writer to himeelf, and ‘and otas stamped, in 
that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 
sa All letters intended for insertion in THE ENGINEER or containing 
questions should be accompanied by the name and 8s of the writer, 
not necessarily for publication, but as a proof of g faith. No notice 
whatever can be taken of anonymous communications. 
a We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 








DEATH. 


On the 27th December, in Switzerland; suddenly, ARTHUR JOHN 
COTTERILL, late En ineer-in-Chief, Egypt ian State Railways, son of 
the late Dr. Cotterill Bishop of Edinburgh, and dearly-loved husband 
of Helen Cotterill, of 52, Cromwell-road, London, 8.W. 
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1915—A _ Retrospect. 


In endeavouring to write a wide retrospect of 
the past year we are conscious of the futility of the 
attempt. We are too close to the great events of the 
immediate past to see them in their proper: relative 
proportion. Our sense of measurement is at fault, 
we are the victim of illusions which change and elude 
us constantly. The mind is impotent to grasp the 
whole plexus and can but seize here and there upon 
point after point, each, as it is studied, in its turn 
appearing greater than the others. We are.in the 
position of a man who examines an object under the 
microscope, and as one part after another comes into 
the field sees it magnified a hundred fold whilst all the 
rest is still dwarf and petty. It is true that we may 
concentrate our attention on a single subject—engi- 
neering—but under the stress of war engineering has 
become so wide, so correlated to, and inter-connected 
with, other subjects, that it is well nigh impossible to 
focus our mind on those aspects only which are 
embraced under the title. For example, labour 
economics is not a matter that would be discussed in 
a text-book of engineering, but when we look back on 
the past twelve months we cannot but be conscious 
of the fact that labour questions have absorbed a 
great amount of the time and brains. of engineers, 
and that new problems are daily being incubated. 
Again, the attitude of this country with regard to 
trade is essentially a subject for the national econo- 
mist, but the engineer is probably more intimately 
affected by everything that touches foreign com- 
merce than members of any other trade in the country. 
Neither, then, can we refuse our attention to this 
subject. Engineering is connected with these things 
and with many others by a thousand liens which 
spread and wander through the whole mass, and under 
the condition of the times, when the entire world is 
in flux, we should give a very false impression of the 
real position of engineering if we looked upon it only 
in its technical aspects. They, indeed, must be 
studied, and following our usual custom we devote 
the greater part of our issue to-day to the develop- 
ments and progress in them which the last twelve 
months have seen. But in this general retrospect it 
would be well, if it were possible, to present a com- 
posite picture of all that engineering has meant in the 
most wonderful year in the history of man. 

When, some months ago, Mr. Lloyd George, whilst 
urging upon an audience the need of a greater output 
of shell said this is an ‘‘ engineer’s war,” he crystallised 
a patent truth in ahappy phrase. But we must read 
“engineer” in a wide sense. It is not only the 
engineer who makes shells and guns and ships, but 
the engineer who builds trenches and drains them, 
who studies sanitation of camps, who constructs 
motor cars, flying machines and search-lights, builds 
roads and bridges out of well nigh impossible material, 
makes nets for submarines, and new protection against 
torpedoes ; devises new mines, new weapons of offence 
and defence, new means of using substances provided 
by the chemist; who gives us barbed wire by the 
thousands of miles and charges it with electricity to 
electrocute the unwary ; who builds piers in dangerous 
seas from sunken ships; who tunnels through rock 
or quagmire to undermine his enemy; who runs 
telegraph and telephone wires over impracticable 
country, and day in, day out, night in, night out is 
ceaselessly and untiringly repairing the ravages of war, 
mending broken material or re-establishing industries 
which have suffered at the hands of the enemy. We 
must think, too, of all those who are hauling coal or 
other minerals from the earth and smelting metals, 





and even of those who forge and sharpen the scalpel 
of the surgeon. It is, indeed, an engineers’ war, but 
the peace before it was an engineers’ peace, and the 
peace that follows it will be so too, for engineering has 
become part and parcel of our lives, and the hand of 
the engineer is upon every material thing we use. 

Unless we remember this ubiquity of engineering 
we fail to understand the full truth of Mr. Lloyd 
George’s phrase, but none the less it is the material 
and obvious facts of mechanical engineering during 
the past sixteen months that impress themselves 
most on the mind, and of these the most striking is 
the output of shell. We began the war with few 
more arsenals than could be numbered on the fingers 
of one hand. The needs of our standing army were 
small, and the demands of our Navy in times of peace 
were not great. In the early months of the war, 
before Germany had been finally swept from the seven 
seas, the few arsenals that existed were scarce big 
enough to supply the Navy alone. But we decided 
suddenly upon a step which had never been antici- 
pated. We resolved, in order to assist our heavily 
stressed Allies, to become a military as well as a naval 
power, and to build up an army of four million men 
in a year and a-half! We doubt if even now the world 
is able to appreciate what a stupendous task that was. 
The future will do us justice in this, and who ever 
afterwards will seek to charge the British nation with 
lack of organising power must answer this. mighty 
argument. For it did not mean only enrolling four 
million men and training them, but providing guns 
and ammunition, not on the old scale, but on a new 
scale many times greater. Here the engineer came 
in. The old arsenals were many scores of times too 
small for the needs, new arsenals had to be built, 
shops intended for other purposes had to be converted, 
machine tools by the thousand had to be found, better 
and quicker methods of making shell had to be in- 
vented, workpeople unused to the fine standard of 
ammunition manufacture had to be trained. We 
did not set our hand lightly to this gigantic task, but 
we set it quickly, for unless it were done in haste there 
were no use in doing it at all. 

We tell, in another article, in such detail as we 
may, the steps that were taken. To our minds 
the story is one of the most wonderful that was ever 
written of a nation’s determination and resource. 
It would cover a hundred faults and bury a mountain 
of regrets. Criticise as we may our methods and 
labour, estimate as we may what might have 
been, the fact remains that in less time than it takes 
to build a single ship we had collected a gigantic 
army and were making not only all the material it 
required, but enough and to spare. That is the great 
outstanding fact of the year—not only as we engineers 
but as the whole nation is concerned—that in the 
space of a few months we had made this island one 
huge arsenal. Everything else is coloured by this 
fact. Mechanical engineering, civil engineering, elec- 
trical engineering, and all the other branches which 
make up our profession have been moulded almost 
wholly to this one object. A certain amount of ordi- 
nary trade has, it is true, been carried on, but it is 
small and insignificant compared to the output of 
war material. The smallest instrument makers’ 
shop, even the single lathe of many an amateur, 
equally with the greatest of our locomotive factories, 
has turned from its usual vocations to the making of 
war material of one kind or another. Civil engineering, 
in which must be included municipal work, has 
come almost to a standstill, save where it was needed 
for military purposes. Electrical engineering has 
turned all its energies to the needs of the Army and 
the Navy. In every direction we look we see engi- 
neering devoted to a single purpose, and we venture to 
claim for it that no other industry has given itself 
over so completely to the prosecution of the war. 
Alas! that anindustry which has done so much should 
be tarnished by a black mark which nothing can ever 
wholly eradicate. 

It would not be difficult to write an apologia for the 
attitude of labour in engineering works and collieries 
during the past year, but whilst it might explain it 
could not mitigate the offence. It is one of the many 
incomprehensible phenomena of human nature, 
brought out by the stress of war, that whilst men were 
willing, even anxious, to submit themselves to the 
discipline of the drill sergeant, the discomforts of 
the trenches and the daily risk of limb and life, they 
were rebellious against any restriction of their ordinary 
civil liberties, were intolerable of any diminution of 
their comforts at home, and were unprepared to 
endure the stress of lengthened hours in the workshop. 
In another column we record in sufficient detail the 
main facts of the unending battle between labour and 
the country that has been waged since the war started, 
and it is only with the broad aspects that we are 
here concerned. Labour was asked to make some 
sacrifice, to give up some of the comforts, amenities, 
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and privileges to which it is accustomed. It refused 
point blank. It not only insisted on wages being 
raised to a point where the increased cost of living was 
met, but it forced them up higher. It was unwilling 
by working harder, as other men, to make both ends 
meet. For all its overtime it demanded extra pay 
at the accustomed rates. No one can pretend that 
the cost of living has doubled ; it has done nothing of 
the sort. Yet, onthe average, workmen are receiving 
in many districts twice what they did before. And 
what have they given in exchange ? Avowals of their 
willingness to abrogate their trade union laws and an 
actual resistance to any change. That is all. They have 
refused to increase their output of work per man for 
the benefit of the country, but only for higher wages ; 
they have said with their mouths “ non-unionists 
may be employed,” and have driven such men out of 
the shops if they would not join the unions. They 
have turned the trouble of the country to their own 
good. This is a fearful indictment against organised 
labour, and we write it down with real regret. If the 
black page could be omitted from our review of the 
year we should hasten to destroy it. But that cannot 
be. : 

To write an apologia of this behaviour would, as we 
have said, be easy. We could show that by successive 
steps in legislation, that by repeated pandering to 
the labour vote, that by consistent weakness and 
irresolution Government after Government has put 
a power in the hands of trade unionism against which 
we now struggle in vain. This has, by degrees, 
brought about the attitude of mind which was the 
beginning of the trouble. Possessed of the strength 
of a giant, the unions did not hesitate to use it as a 
giant. We might then show that, for a time at least, 
the unions had some justification for believing that 
employers of labour were making exceptional profits 
out of the war, and finally that they feared that any 
broken rules would not be restored after the war. 
But such an apologia would be specious. The nation 
had a right to expect that the strength it had given 
the unions would, in time of stress, be used for its 
benefit ; by two enactments, one limiting war profits 
and the other bringing works under the control of the 
Government, the argument that employers were 
making fortunes out of the war was destroyed, whilst 
the categorical promise that the abrogation of union 
by-laws was to hold only for the duration of the war 
removed anxiety on that account. Thus would the 
excuse for the unions be destroyed. But we are loth 
to dwell longer on an unpleasant subject and leave it 
here with no regret. One word only must we add. 
The trouble has been to some extent localised, and 
there are districts in the United Kingdom where the 
men have worked well and keenly, without friction 
or disturbance, and with their first thoughts on the 
needs of their country rather than on themselves. 
All honour to them. 

There is another matter connected with labour 
which has occupied almost as much attention during 
the past year as trouble with the unions. The 
country could not be converted into an arsenal unless 
workers could be found to operate the machinery. 
There was need therefore for a very great increase in 
the number of machine shop operatives. But the 
recruiting sergeant had taken men away by thousands, 
and a very real difficulty arose and still exists. Even 
now, as Mr. Lloyd George told the House of Commons 
a few days ago, nearly three hundred thousand more 
workers are required. The difficulty in a great 
measure has been overcome by the women and girls 
of Britain. They have shown quite an astonishing 
rapidity in learning to use machine tools, and have 
displayed a zeal which exalts them in the eyes of 
their country, and an endurance which was unexpected: 
But it has been found, too, that men with no 
mechanical knowledge whatever can be trained to 
do even high-class work—work, that is, which is usually 
regarded as highly skilled, like tool-setting, in the 
course of a few weeks. Thus it has become 
possible to use a great deal of labour which a year 
and a-half ago many engineers would have asserted 
was useless for the purpose. In this we find full 
justification for a view often expressed in these 
columns and as frequently opposed. On many 
oceasions we have said that skill of a high order was 
not necessary for the operation of modern machine 
tools. This view is now confirmed. The reason is, 
of course, that the makers of machine tools have so 
developed their machines and process that it is diffi- 
cult for the operator to go wrong. In this connection 
the employment of very simple machines and the 
partition of any given piece over several machines, 
instead of completing it on one, may be noticed. 
Capstan lathes of the very simplest description 
designed for one job, and one job only, have been 
turned out by the thousands, and have made it possible 
for practically untrained labour to do first-class work. 
It will be quite an interesting problem for works 





managers in the future to sum up the relative advan- 
tages of one complicated and expensive as opposed 
to a number of simple and cheap machines. It does 
not follow that what is best under the exceptional 
circumstances of the time will be best under normal 
circumstances, but it is probable that for some years 
to come—until the present enormous quantities of 
simple machines have found their way to the scrap 
heap, and as long as a great deal of female labour has 
to be employed—we shall see more work than ever 
done upon grouped, instead of on isolated machines. 

At various times responsible people have given 
vague ideas of the output of munitions by telling us 
that it is so many-fold greater than it was on some 
earlier date. Suclr figures convey but little to the 
mind, and the reports of soldiers from the front that 
there is now apparently no dearth of ammunition for 
our guns is more convincing testimony to the adequacy 
of the output than vague comparisons. For this 
achievement—and a very great achievement it is— 
how great we shall know some day—is dué first and 
foremost to the organisation effected by the Ministry 
of Munitions, that is to say to engineers. Someone 
has said that a visit to Armaments Building is like 
attending a meeting of an engineering society at an 
important debate. One meets there numbers of 
engineers who have won eminence or distinction in 
particular fields, and the services they have rendered 
in equipping factories, in arranging labour, in super- 
vising the design of tools and gauges cannot be over- 
estimated. The office is under the general direction 
of Mr. G. H. West, an Elswick man, whilst Mr. 
Henry Fowler, of the Midland Railway, is Director 
of Productions, and Mr. Alfred Herbert attends to 
the ordering of tools and the allotment of them to 
factories. These engineers are assisted by others 
whose names are almost as well known in the pro- 
fession. Without that able body of practical men 
directing the vast arsenal we could not have achieved 
in the time one-tenth of what has been achieved. 
The conception came from the mind of an illus- 
trious engineer ; the work is carried out, and could 
only be carried out by engineers. It is something to 
be proud of indeed. 

But the admirable work of Armaments Building 
has not ended with the handling of labour, the fitting 
up of factories, and the allotting of orders. Within 
a few weeks it has been called upon to fulfil another 
function which was sorely needed. This is hardly 
the place or time to dwell upon the backwardness of 
Woolwich design and the waywardness of the C.1.W., 
but as soon as engineers who were new to war work 
began to undertake it a searching light was thrown 
upon the methods of the past. Seeing things from 
a fresh standpoint and wholly untrammelled by 
tradition, practical engineers in all corners of the 
kingdom chafed under Woolwich restrictions and 
struggled vainly against its designs. The evidence 
that delay in output and greatly increased cost 
resulted from the existing method was overpowering. 
Something had to be done and done quickly. To 
attempt to change Woolwich was out of the question, 
and the heroic course was taken of appointing a new 
branch for Munitions Design in Armament Buildings. 
Although this branch has been at work for only a few 
weeks, it has already accomplished invaluable services. 
We suggested in these columns some time ago that a 
committee of practical engineers and works managers 
should be set up to examine war material and suggest 
ways in which they could be improved from the manu- 
facturers’ point of view. The new board is the 
practical adoption of this proposal. In the old days 
if a maker saw some way of facilitating the manu- 
facture of war material he was almost invariably told 
by Woolwich to mind his own business and follow the 
drawings. His suggestions were regarded as an 
impertinence and himself as a nuisance. That is all 
changed. He can now talk the matter over with 
practical men, and if his proposal does not interfere 
with the quality of the product and does really offer 
a means of accelerating or cheapening output it will 
be adopted. In one case which has ‘come to our 
knowledge a small change in fuse work has resulted 
in the reduction of ten operations to one, and has 
removed a cause which produced not a few rejections. 
This is a single case out of many, and we may rest 
assured that the more and more deeply the Director- 
General of Munitions Designs dips into the relationship 
between manufacture and design the more he will 
find to modify and the greater and cheaper the pro- 
duction will be. Inspection under the C.I.W. of 
course remains as before, but its follies are being 
exposed, and under the new influence will be eradi- 
cated until nothing is left but the merits—which of 
themselves are very high—of the system. 

To attempt an estimate of the double benefit 
that will arise from this break from the hide- 
bound Woolwich tradition is almost impossible, 
but we believe it may be found that from this 





cause alone output will be increased ten or fifteen 
or even more per cent., and the cost reduced 
by even greater figures. Here again we see the 
beneficent work of the engineer. He has brought 
a new spirit into the making of munitions, and has 
broken down a form of resistance to change which has 
grown up in the progress of years, and which nothing 
less than a great national crisis seemed likely to effect. 
Woolwich, it may be hoped, will never again return 
to its old courses. Not only have men who are accus- 
tomed to look at practical engineering in a commercial 
light found it out for themselves at last, but a very 
eminent mechanical engineer has been summoned 
to take temporary charge of the Arsenal itself, with 
results which called forth high praise from the Minister 
of Munitions. Mr. Raven will not leave his Majesty's 
ordnance factory without breaking some of those 
thongs which have bound it for years to threadbare 
regulations. We do not doubt that the Government 
manufacture of war material will be placed on a new 
basis ere many years have passed. 

Before the war had been long in progress a special 
meeting was called at the Institution of Mechanical 
Engineers to debate a proposal, put forward by Mr. 
Petter, that the Institution should offer to assist the 
Government in the selection of inventions for war 
material. The number of members attracted by that 
meeting, and the views expressed in the discussion, 
showed all too plainly that inventors were convinced 
of the difficulty of securing adequate attention to their 
proposals. Assurances were then given by men 
speaking in authority that the Army and the Navy 
had expert committees which investigated inventions, 
and Mr. Petter’s proposal was rejected. But not very 
long afterwards it became clear to the Government 
that the relationship between it and the inventor was 
not as cordial as could be desired. The difficulty of 
setting the special committees—mainly composed of 
Fellows of the Royal Society—in motion was consider- 
able, and it became evident that a sympathetic inter- 
mediary was required. The Minister of Munitions 
took the necessary step. He established a Bureau 
for Munitions Inventions in a building—the Whitehall 
Club—in Princes-street, and put Mr. E. W. Moir at 
its head. This is the clearing house for inventions. 
It has to deal with them by thousands, and it is doing 
its work well. The old inaccessibility, the old red- 
tape and routine have been swept away as far as prac- 
ticable. Mr. Moir, an engineer of standing and repute, 
is sympathetic to fellow-engineers, listens to their 
arguments, helps them with his advice, and in place 
of the old intolerance of unknown inventors and 
suspicion of unknown inventions he shows a willing- 
ness to make the acquaintance of both. When. we 
recall the fact that the war has been one of surprises 
we appreciate the réle the inventor has ‘been called 
upon to play. 

We have endeavoured thus far to make a general 
survey of the connection between engineering and the 
war. We have proved the truth of the dictum that 
this is an engineers’ war, have shown how magnifi- 
cently engineers have risen to their responsibilities 
and indicated the methods that have been adopted 
by the Government to avail itself fully of the intelli- 
gence, the energy, and the manufacturing resources 
of all branches of engineering. But unless something 
is said of another aspect of our profession, the attitude 
of engineers in 1915 will not be fully recorded. 

No country enters into a war without a thought 
for the future. It fights for aggrandisement, to retain 
what it has, or to hand down its name and honour 
unsullied to generations to come. It was the last 
cause which drove Great Britain into the turmoil, but 
she is not so much amongst the angels that she is 
content to give freely of her blood and treasure and ask 
nothing in return. We are all well aware that for 
many a long year to come we must face high taxes and 
hard living, but we look, nevertheless, to those years 
to call forth the best that is in us, and to rid us, and 
the world, of an incubus that was beginning to weigh 
heavily. 

What, then, are we going to do with the future ? 
This is a question that has exercised the minds of us 
all during the last few months—indeed, ever since it 
became certain that, come what would, Germany was 
balked of her aspirations, and that.there was no reason 
to fear a domination of the Central Powers which would 
make all our previsions nought and idle. There are 
clearly two directions in which we may, and must, 
work. We must develop our own wonderful re- 
sources of intelligence, and we must make such 
trade laws and regulations that never again can 
Germany put in practice the ways and means that 
she found so profitable in the past. With the latter 
subject a Special Commissioner of this paper dealt in 
a series of remarkable articles, which have only 
recently come to an end. If one fact more than. 
another stands out clearly it is that united action 
is indispensable, and there are many events of the 
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year which indicate that united action will be taken. 
Manufacturers are showing a disposition to combine 
for common action in a way which promises well. 
We have already such powerful bodies as the 
B.E.A.M.A. and the British Engineers’ Association, 
and a few weeks ago the engineers of Lancashire took 
preliminary steps to bind themselves together for 
trading purposes... These facts show that a new spirit 
is moving in engineering trade, and as the movement 
grows it will acquire an impetus that will destroy 
once and for all the predominance that Germany 
gained in a similar way. But the help of the Govern- 
ment must be given at the right time and in the right 
way. The genius of this kingdom is against inter- 
ference, but there is a world of difference between 
that and sympathetic help. It is for the latter we ask. 

But whilst much may be done by improved methods 
of trading, they are not sufficient alone to carry us 
to the heights of which we are capable. We must 
also develop our intellectual side, and here, again, 
co-operation and Government assistance are needed. 
It was with the object of acquiring them that an 
Advisory Council of Industrial Research, under the 
guidance of Sir William M’Cormick, was brought into 
being. It has exceedingly difficult functions to 
perform. It has to encourage co-ordinated research 
for the benefit of whole branches of industry and 
induce the Treasury to make adequate grants for the 
prosecution of investigations. Both things are hard 
to accomplish. Trade secrecy and trade jealousy 
stand in the way of one, and parsimony, which has 
always characterised British Governments in their 
dealing with science or trade, stand in the way of the 
other. In the near future we hope to be at liberty to 
give some particulars of what the Council has done 
and is doing. We believe that the course it is pursuing 
will inspire public confidence, and if that once can be 
gained, and if once the public can be brought to 
understand the value of industrial research, the work 
of the Council will be as easy as it now appears difficult. 

To bring this general summary to an end without 
mentioning the magnificent services which engineers 
have rendered in the face of the enemy would be to 
leave a half-told tale. Engineers of all classes and con- 
ditions have flocked to the Colours, and the humble 
and the eminent have side by side offered their lives for 
their country. But of no braach of our profession 
are we as proud as of the engineers of the Royal Navy. 
An unimaginative official once told us that their duties 
in war were so like their duties in peace as to be hardly 
worth description. Have they, then, not been in 
action too? Is there no engineer on the submarine 
in its perilous journeys? Is it to be supposed that 
there is no more stress in keeping an immense fleet 
always strung up to the point when it may face an 
enemy at a moment’s notice than maintaining it in 
peace time ? Our imagination carries us further. We 
see the engineer working under exceptional circum- 
stances, called upon to show exceptional resource, 
faced with difficulties that are unknown in peace 
manceuvres, and’ready to meet the enemy or carry 
his engines safely through the buffeting of the storm 
at any moment that he may be signalled “ full speed 
ahead.” With all the confidence we have in our 
Navy we cannot believe that there is no more stress 
in the engine-room under the circumstances of the 
time than when peace prevailed. The story of the 
engine-room at sea in war time will, perhaps, be 
written some day, and we shall then know something 
of what it means to keep one’s engines always ready. 
Till then we must contain our impatience, confident 
that whenever he may be called the engineer of 
the British Navy will do honour to the magnificent 
traditions of his service. We must not forget, too, 
that his brother in the mercantile marine has taken 
a very active part in the war. Many a ship that flew 
company colours before the war now flys a naval flag ; 
many ships, alas! have gone to the bottom, and with 
them have gone their gallant crews of engineers, 
trapped in a space from which escape is hopeless. 
Deep indeed must be our pride in men who carry on 
fearlessly in the face of a reckless enemy the vocation 
of sea-going engineers. 

Following our custom, we have entitled this 
introduction A Retrospect, and when we look back 
upon the year to which it directs us, we are filled 
with pride in our profession and the liveliest hopes for 
the future. In a very real sense Great Britain, rather 
let us say the British Empire, has found itself. The 
war has effected a renaissance. It has brought out 
the best that is in us, and raised us to a height which 
many believed we could never attain. To have done 
what we have done in a year and a-half is to refute 
once and for all the charges of lack of organisation, 
of lack of zeal, of lack of skill or intelligence, which 
were levelled against us asa nation. The country now 
knows of what it is capable ; it now knows what its 
engineers mean to it. Let it never forget the effort 


of 1915, and it never again will doubt itself. 





RAILWAYS. 


The United Kingdom. 


Ir cannot be said that any big railway work in 
the United Kingdom has been opened during the 
past year. In the London area the most important 
work was the completion of the extension of the 
Baker-street and Waterloo Railway from Paddington 
to Queen’s Park. This was opened as far as Kilburn 
Park on January 31st and forward to Queen’s Park 
on February 14th. 

There is now under construction by the London 
and North-Western Railway a line from Chalk Farm 
to Willesden, where it will join on to the Watford 
electric railway. This line was made as between 
Willesden and Queen’s Park and joined to the exten- 
sion from Paddington, and from May 10th the 
“Bakerloo”’ trains ran forward to Willesden: On 
this section of the London and North-Western Railway 
a third Kensal Green tunnel has been. constructed 
and a Kensal Green station opened. The work on 
the rema‘nder between Queen’s Park and Chalk Farm 
is well in hand. This- includes a complicated re- 
arrangement of the lines at Chalk Farm Junction and 
the construction of twin tunnels under Primrose 
Hill. The Kensal Green tunnel is of twin construc- 
tion. In consequence of the changes at Chalk Farm 
the London and North-Western station was closed 
on June Ist. The Ealing and Shepherd’s Bush 
Connecting Line of the Great Western has not made 
much progress. 

The Metropolitan Company’s widening between 
Finchley-road and Wembley Park, a distance of 
4? miles, was completed on May 31st. The last 
stage was the construction of a bridge, with a span 
of 147ft., across the High-road at Kilburn. The 
four lines between Finchley-road and Wembley Park 
and the double line thence to South Harrow are 
equipped with automatic signals. 

The removal of the London and South-Western 
locomotive works from Nine Elms to Eastleigh has 
allowed the main lines on Nine Elms viaduct to be 
increased from six to eight for most of the distance 
and from six to seven for the remainder. The 
same company has also constructed a flying junction 
at Hampton Court Junction to carry the down branch 
line over the main lines—four in number—the main 
features of which are a new line 1} miles in length, 
one viaduct 336 yards long, another viaduct 100 yards 
long, and a skew bridge having a span of 160ft.— 
the longest single-span bridge on the London and 
South-Western Railway. At Waterloo the recon- 
struction of the roof, necessitating a rearrangement 
of the columns, over platforms Nos. 12 to 16, is now 
in hand. At Euston station there has been quite 
a rearrangement and modernisation of the booking- 
offices, dining and refreshment rooms, &c. At 
Paddington the enlargement of the station on the 
east side is slowly progressing, a new arrival road 
having been brought into use during the year; and 
the roof over the new platforms—Nos. 9, 10, 11—is 
nearly finished. 

Among the new railways opened during the year 
may be noted the Coventry loop, 3} miles long, of 
the London and North-Western Railway, which gives 
@ connection between the Rugby and Birmingham 
main line and the branch line to Nuneaton and 
Leicester without going through Coventry station, 
where the accommodation is very limited; the 
Lothians Railways of the North British Company 
constructed principally to convey coal from the 
Lothians to Leith Docks—and the Neath loop of 
the Great Western Railway. The last-named con- 
nection, together with the use of the Rhondda and 
Swansea Bay Railway, allows trains to avoid the 
long detour through Neath. The new lines of the 
Dublin and South-Eastern Company in the neigh- 
bourhood of Bray, which have been constructed to 
overcome the dangers from the sea experienced with 
the existing lines, were opened in the autumn. Two 
additional lines of way between Abergele and 
Llandulas, on the London and North-Western Rail- 
way, have been brought into use, and in the 38 miles 
between Llandulas and Chester there are now four 
lines of way for the whole distance except for the 
four miles between Flint and Connah’s Quay. 

The Hull and Barnsley and Great Central Joint 
Line between Gowdall and Braithwell, 22 miles in 
length, is practically completed, and the Waltham- 
on-the-Wolds Railway of the Great Northern Railway, 
which is a branch line that will join the main line 
south of Stoke tunnel, near Grantham, has been begun. 
The remainder of the Mansfield Railway will be 
opened this month—January. 

During the year the reconstruction of St. David’s 
station, Exeter, Aberdeen Joint station, and Stirling 
has been completed, the enlargement of Nuneaton 
station has begun, and the reconstruction of Berwick 
station, when the war is over, is proposed. The new 
marine station at Dover would have been opened 
last summer had not the war stopped the work. 

Among the general matters affecting British rail- 
ways there may be noted as having happened during 
the year :—The taking up of the Ashby and Ticknall 
tramway—laid by Outram in 1799—of the Midland 
Railway ; the eightieth anniversary of the opening 
of the Stockton and Darlington Railway on September 
27th, 1825, and the jubilee of the Highland Railway, 








the Act for which was obtained on June 29th, 1865. 
The Buckie branch of the Highland Company and 
the Longtown branch of the North British . were 
closed in August; the former, owing to the traffic 
not justifying the expenses of working, forthe duration 
of the war, and the latter to allow for new railways, 
sidings, &c., to be laid down. The Royal Commission 
on the relations between railways and the State 
and the Departmental Committee on Accidents to 
Railway Servants have not met, except informally, 
since the war broke out. Owing to the annual returns 
for 1913 being the first to appear in the new form 
ordered by the Act of 1911, the Blue-book containing 
them was not issued until October 4th last—fourteen 
months late. On November 29th and following days 
there was heard by the Railway and Canal Commission 
the case of Associated Portland Cement Manufac- 
turers (1900), Limited, v. Great Northern Railway, 
which will practically decide the reasonableness of 
what is known as the 4 per cent. increase in railway 
rates. Judgment has not yet been given. 


India. 


The annual report for the year ended March 31st 
last of the Indian Railway Board said that as a seque! 
to the opening on March 4th of the Hardinge bridge 
—TuHE ENGINEER, January Ist, 1915—the line from 
a point seven miles north of Sara to Santahar is being 
changed from a metre gauge to a broad gauge railway 
—a distance of 45 miles. Santahar is the first 
junction station on the metre gauge lines north of the 
Ganges and has been selected as the most suitable 
transhipping station. A route mileage of over 
400 on the various State railways was in process of 
being equipped with second track or with third or 
fourth tracks. Among these widenings were 172 
miles of second track between Rohri and Kotri on 
the North-Western, which, when completed, will 
give a practically continuous double line between 
Karachi and Lodhran, 524 miles. Fifty-seven pro- 
jects for remodelling yards at a cost exceeding a lakh 
of rupees (£6666) were in progress. Ninety-two new 
stations on open line were in course of construction. 

On March 18th the Lieutenant-Governor opened 
the extension to Aungban, about 380 miles from 
Rangoon, of the Southern Shan States Railway—THE 
ENGINEER, May 21st—which is being worked as part 
of the Burma Railways system. The line has been 
built to open up and develop a country with great 
possibilities. The ultimate objective is Yawnghwe, 
at the head of the In-le lake, whence it is hoped to get 
large quantities of wheat for shipment at Rangoon. 

The main line of the Great Indian Peninsular 
Railway between Bombay and Kalyan is being re- 
aligned north of Thana station, in connection with 
which there has recently been completed a double 
line, broad gauge tunnel 4762ft. long, known as the 
Parsik. 


Australia. 


The last report received in this country as to the 
progress of the Trans-Continental Railway showed 
that the earthwork had been completed for 662 miles, 
the rails had been laid for 660 miles, and the telegraph 
line erected for 656 miles. The total distance 
between Port Augustus and Kalgoorlie is over 1000 
miles. 

A Commission, consisting of nominees of the New 
South Wales and Victoria Governments, has been 
appointed to investigate the question of railway 
communication between the towns on the borders 
of these two countries. Five proposed new railways 
are to be considered by the Commission. 

Very big engineering works in Sydney and elsewhere 
are being carried out and others are expected to be 
undertaken by Messrs. Norton, Griffiths and Co., at 
a cost, it is said, of approximately £10,000,000. 
Among these is the Sydney City Railway and the 
Sydney Eastern Suburbs and Sydney Western 
Suburbs Railways. 


Africa. 


Quite one of the finest bits of railway engineering 
of the year was some work connected with the 
war. The railway lines in German South-West 
Africa were of metre gauge, whereas those of the 
Union of South Africa are of 3ft. 6in. gauge. As 
the German territory was conquered the lines were 
changed to the standard gauge, and in August the 
work was completed, the last 32 miles having been 
changed in 50 hours. 

The Central Africa Railway is now completed. 
It is 60} miles in length and extends the Shire 
Highlands Railway at Port Herald in Nyasaland 
to Chindio, on the Zambesi River, in Portuguese 
East Africa. It is of 3ft. 6in. gauge. The most 
important work was the bridge over the Zui-Zui 
River—38 through spans on piers 56ft. apart centre 
to centre. The bridge was completed on December 
3st, 1914. 





South America. 


The Bolivian Government proposes to build a 
railway from Tupiza, in the southern part of Bolivia, 
to La Quiaca, in the northern part of the Argentine. 
From the former town there are three lines to the 
Pacific and from the latter one to the Atlantic, and 
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the new railway would thus afford another trans- 
continental railway route. 

On August 2nd the imposing new station of the 
Central Argentine Railway at Retiro was opened. 
Tt has a “ train shed ’’ 250 m. (820ft.) long, covering 
five platforms, which serve eight platform lines. 
Two platforms are 350 m. (1148ft.) long and three 
are 250 m. (820ft.). 


The European Continent. 


With the principal nations at war not much new 
railway work has been done on the Continent. Pro- 
bably the most interesting event in the railway 
engineering field was the opening on May 15th of 
the Frasne-Vallorbe line of the P.L.M. Railway— 
THE ENGINEER, May 21st, 1915—which, in a journey 
~ to Switzerland and Italy, will save the detour vid 
Pontarlier—a saving of 11 miles in distance and 
providing an easier gradient. The principal feature 
of the new line is the Mont d’Or tunnel, 6098 m. 
(practically 3? miles) long—see Supplement. 

Unusual interest is now taken in the Bagdad 
Railway, the completion throughout of which has 
been delayed by the Baghtché tunnel piercing the 
Amanus Mountains, which has a length of 16,028ft. 
It has been stated that this tunnel has now been 
completed, but some authorities question this, and 
it must be remembered that the information came 
from a German source—Wolff News Agency. 

Leipzig station is reported to have been completed. 
Its building has been in hand since 1901. 


British Railway Accidents in 1915. 


The past year has been the worst on record so far 
as British railway accidents are concerned, as no less 
than 269 passengers have been killed in train accidents. 
The year opened badly. On January -lst the Ilford 
collision occurred, in which 10 passengers were killed. 
This was due to a driver overrunning his signals. 
On January 28th two women were killed at Kinsale 
by the driver of a goods train losing control and 
allowing his train to come into collision with some 
standing coaches. On March 18th occurred the 
Smithy Bridge collision, causing three passengers’ 
deaths, where, in a snowstorm, a driver ran by 
several signals and dashed into a standing train. 
Then on May 22nd came the Quintinshill accident, 
where 225 passengers lost their lives, due to a shunted 
passenger train having been forgotten. On August 
14th was the Weedon accident, in which the down day 
Irish mail was derailed owing to the line having been 
distorted by being struck by the end of a detached 
coupling-rod on the engine of an up train. Ten 
passengers were killed. On August 16th one was 
killed at Pollokshaws in a collision due to a driver 
taking an uncertain “danger” night signal as 
intended for a “clear” signal. Another passenger 
was killed at Newark on September 6th by a collision 
between an express and a wagon derailed and thrown 
foul by a collision during shunting operations in an 
adjoining siding. Then on December 17th occurred 
the collision at Jarrow, in which 17 passengers were 
killed under circumstances that have not yet been 
made public. 


Railways and the War. 


Not only the railways of the United Kingdom but 
those in the Dependencies have played a very 
important part in the prosecution of the war. Most 
of the railway workshops have been more devoted 
to the manufacture of munitions, military stores, 
&c., than the upkeep of the rolling stock, with the 
consequence that a bigger percentage than usual 
of locomotives, wagons, &c., are under repair. In 
the operation of trains and the movement of passenger 
and goods traffic there have been delays, but these 
have been unavoidable, seeing that about 20 per 
cent. of the staff have joined the colours. The 
preference that has had to be given to naval and 
military stores and the movement of troops has led 
to congestion, and, as a consequence, many restric- 
tions in the passenger and goods service have had to 
be enforced, e.g., there are no cheap bookings, no 
reservation of single seats, and no conveyance of 
returned empties. There has been a big withdrawal 
of passenger trains, whilst many trains have had 
their running times lengthened. To make some 
amends for this an inter-availability of tickets by 
competing routes is in force. There was also no 
summer train services this year. To fill the vacancies 
created by men joining the colours, women are 
employed not only as clerks but as ticket collectors, 
porters, lift attendants, dining car attendants, &c. 

Every assistance was given by the British companies 
to enable their staffs to subscribe to the War Loan, 
and for the eligible men to attest under Lord Derby’s 
scheme. In February the companies gave a war 
bonus to their men, which was increased in amount 
in October. Negotiations between the Railway 
Executive Committee and the Government as to the 
payment of the bonus led to the companies agreeing 
to pay 25 per cent. of the same and to the Govern- 
ment withdrawing the proviso in their agreement 
of September, 1914. The effect of the latter was 


that the companies’ net receipts are to be made up 
to the 1913 standard. 

All the principal railway companies converted, in 
1914, some of their existing rolling stock into ambu- 
lance trains, and during 1915 several of them have 





built hospital trains for use on the Continent. Most 
of these were exhibited in the principal towns on 
each company’s system, a charge being made, which 
went to a fund to purchase comforts for the Railway 
Companies’ Corps of the Royal Engineers. Hospital 
trains and other ambulance equipment were also 
built in India, Egypt, Victoria, and elsewhere. 

Very fine service in the way of men and material 
has been rendered by the railway administrations 
of India, Egypt and the various Governments of 
Australasia, and particular mention should be made 
of the success achieved against the enemy in German 
South-West Africa, the Cameroons—by the Nigerian 
Railways staff—and in Uganda. 





BRIDGE BUILDING. 





ATTENTION may be drawn to several bridges, 
which have either been completed and opened for 
traffic or have made good progress during the year. 


The Hardinge Bridge. 


Mention must first be made of the Sara—or Har- 
dinge— Bridge onthe Lower Ganges, which was put into 
service for passengers early in March, though it had 
for some weeks previously been used for goods 
traffic. This bridge, it will be remembered, carries 
the main line of the Eastern Bengal State Railway 
over the river Ganges at Sara Ghat at a point 118} 
miles from the Sealdah terminus at Calcutta. It is 
of itself a very fine structure and it necessitated the 
carrying out of some important river training and 
other civil engineering works. At the site of the 
bridge itself there have been built, for example, two 
guide banks of the Bell bund type, each of which 
is 4000ft. long, 3000ft. being above the bridge and 
1000ft. down-stream. There are two other training 
walls, each 4000ft. long, one at Sara, on the left 
bank, three miles above the bridge, and the other at 
Raita, seven miles further up-stream on the right 
bank. As giving some idea of the magnitude of 
these training works, we may say that there are 
over 860,000 cubic yards of pitching stone and over 
1,400,000 cubic yards of earthwork in the guide 
banks. The approach embankments also required 
a formidable amount of filling material, there being 
nearly 6,000,000 cubic yards in them. 

The bridge consists of fifteen main spans, 
each of about 345ft. 3in. from centre to centre of 
bearings, on piers spaced some 359ft. apart centre 
to centre, and there are also three 75ft. land spans at 
each end. The main girders have an overall depth 
at the centre of 52ft., and they are spaced 32ft. apart 
from centre to centre, the total width of the bridge, 
including a footway, being 48ft. 6in. These girders 
are of the hog-back N type with sub-panels. Includ- 
ing a footway, but excluding the bearings, the total 
weight of each main span is about 1216 tons. In all 
very nearly 30,000 tons of steel work has been put into 
the bridge. The land spans are composed of simple 
plate girders with a trough deck on top, for carrying 
the two lines of rails, and parapets oneach side. The 
sixteen main piers were constructed of masonry 
built up on caissons sunk by open dredging to a depth 
of 150ft. to 160ft. below lowest water-level, or 190ft. 
below highest flood level, the cutting edges being 
taken down to some 140ft. below mean sea level. 
Some 299,000 tons of masonry were used in the piers 
and abutments, and some 170,000 drums of cement 
were needed in the bridge and its approaches. In 
each main span there are about 60,000 field rivets 
and there are aboyt 50,000 rivets in each pier and 
caisson, or a total of some 1,700,000 rivets in all. 
The work has cost something over £3,175,000. 


The New Quebec Bridge. 


Very satisfactory progress has been made in the 
erection of the new Quebec Bridge since our last 
annual article. At the end of the year 1914 the 
anchor arm, on the north shore, was entirely erected 
with the exception of the upper half of two panels 
next the main pier. During the winter the north 
portal was erected and a certain amount of riveting 
carried out at various points. It was not, however, 
possible to recommence erection until the middle of 
April, but thereafter the work was pushed forward 
rapidly, and as some portions of the steel structure 
took less time to get into position than had been 
anticipated, the whole of the north shore canti- 
lever arm was completed ahead of schedule time. 
The view of the bridge, which is given in our Supple- 
ment, and which was taken on September 28th, 
shows that only three more panels remained to 
be erected at that date. The erection of the main 
shoe on the south shore was begun on July 8th, and 
owing to the experience gained while erecting the 
falsework for the north shore anchor arm, that for 
the south shore anchor arm was much more rapidly 
erected than the former construction. In fact, 
it showed an advance in time of some six weeks, so 
that during the coming season there will, it is antici- 
pated, be no difficulty in completing the cantilever 
sufficiently early for the suspended span between 
the two cantilever arms to be floated into position 
and connected up so that trains may be run over the 
bridge. The suspended span, it may be recalled, 
is to be 640ft.. long, 88ft. wide at the centre, and 





110ft. high. It will weigh 6000 tons. If all goes 
well, it is hoped that it will be in position by the 
end of next October. 


Hell Gate Bridge. 


Remarkably rapid progress was made with the 
single-arch bridge which spans the East River at 
Hell Gate, New York. The two halves of this bridge, 
which is the longest and heaviest steel arch bridge 
in the world, were finally connected up in November. 
We may remind our readers that the bridge forms 
a link in what is known as the New York Connecting 
Railroad, which will give direct railway communica- 
tion with Port Morris, in the borough of Bronx, and 
Jersey City vid Manhattan Island, and should prove, 
when it is completed, an enormous boon to travellers 
passing through New York who have hitherto had 
to make vexatious changes. Of the new line the 
Hell Gate Bridge, one portal of which is on Ward’s 
Island and the other on Long Island, is the foremost 
feature. It has a span of 1017ft. from pier to pier, 
the distance between the centres of the end bearings 
being 995ft. The arch has a rise of 220ft. and its 
summit rises to about 300ft. above mean high water. 
It is made up of 23 panels, each 43ft 6in. wide, the 
depths of each truss being 140ft. at the ends and 
40ft. in the centre. The width of the bridge between 
the trusses is 60ft. and the bridge is intended to carry 
four sets of rails, which will rest on solid concrete 
trough flooring. A head-room of 135ft. above 
high water will be available. The actual arch, apart 
from its anchor arms, was erected between the 
middle of June and November 4th. In the line, 
in addition to the large arch, there are also a four-span 
bridge over Little Hell Gate between Ward’s Island 
and Randall's Island, and a bascule bridge spanning 
the Bronx Kill between Randall's Island and the 
Bronx. The former, which is on the skew and set 
with a gradient of 1.2 per cent.—1 in 83.3—has 
four spans, each with an average length on the centre 
line of 296ft. 6in. The girders are of the inverted 
bowstring type. The two spans of the Bronx Kill 
bascule are each 175ft. long. Even these do not 
constitute all the bridges on this important though 
short piece of line, for there is a series of viaducts, 
which are in reality an aggregation of small bridges. 
First there is the Bronx Viaduct, which is seven- 
eighths of a mile long ; then Randall’s Island Viaduct, 
three-eighths of a mile long, and ranging in height 
from 75ft. to 100ft.; followed by Ward’s Island 
Viaduct, half a mile long and 135ft. high, and 
terminating in a sharp, sweeping curve. On Long 
Island there is, first of all, a viaduct half a mile long 
and 135ft. high, and then another—the Eastern 
Viaduct—two-thirds of a mile in length and 72ft. 
high. These viaducts have a total of 150 piers and 
have required 450,000 cubic yards of concrete in their 
construction. The piers are spanned either with 
reinforced concrete arches or with deck truss spans 
the widest having a span of 102ft. 


New Southwark Bridge. 


Notwithstanding the difficulty in procuring supplies 
of necessary material, the reconstruction of Southwark 
Bridge has made satisfactory progress during the 
past twelve months. It will be remembered that in 
our issue of April 17th, 1914, when we gave some 
details of the demolition of the old bridge, which 
was built by Sir John Rennie and completed in 1819, 
we explained that the new bridge is to have five spans 
in place of the three spans of the old structure, that 
the centre span is to measure 140ft. 6in., the two 
shore spans 123ft., and the two intermediate spans 
131ft. 9in. We also explained that whereas the 
heaviest gradient in the old bridge had been 1 in 18 
there was to be no steeper gradient in the new bridge 
than 1 in 32. In fact, for 65ft. in the centre of the 
bridge the roadway will be level, and the gradient 
immediately on each side of this stretch will only be 
1 in 45.24. 

Work during the past year has been confined to 
the sinking of the caissons for the piers and to the 
reconstruction of the approaches on either side of 
the bridge. Particular interest attaches to the 
caissons, as they are the longest which have 
hitherto been employed in this country. The two 
nearest the north and south banks of the river 
measure 100ft. 3in. long by 29ft. wide, and the two 
intermediate caissons, 102ft. long by 30ft. wide, all 
four being 15ft. deep and having rounded ends. 
At the end of the year the sinking of the two caissons 
—those nearest the two shores—had been successfully 
effected and a good deal of masonry built on them, 
while a third caisson was erected on its staging and 
ready for lowering. It is intended that all the four 
caissons shall be taken down to a depth of 50ft. 
below Trinity high-water level, where they will all 
have entered well into the London clay. Compressed 
air has, of course, to be used, and it is supplied by 
an electrically driven plant erected on the south 
bank, and each caisson is provided with two air locks 
arranged in the tops of two vertical towers. Sinking, 
after the caissons have been lowered by hydraulic 
jacks to the river bed, is effected by excavation 
carried out inside the cutting edge. The masonry foot- 
ings of the piers are built up as the sinking proceeds, 
the influx of water being prevented by the building 
up of temporary walls on the top of the caissons round 
the work. 
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It may be added that the bridge when it- comes to 
be erected will be made up of seven steel ribs, the 
five in the centre spaced at 8ft. 9in. centre and the 
two outside at 5ft. centres to those next to them. 
Beyond the outer ribs on each side there will be a 
cantilever arm projecting for a distance of 6ft. 5in., 
on which part of the footpaths will be carried. 
The roadway is to be 35ft. wide and each foot- 
way 10ft. wide, thus making a total of 55ft. between 
parapets, this being 12ft. 6in. wider than the old 
bridge. Under the centre of the middle span there 
will be a head room of 26ft. above Trinity high water. 

Concurrently with the sinking of the caissons work 
has been carried out on the north and south approaches 
to the bridge. The old abutments are to be used 
as much as possible and the widened portions are 
being built with grey granite. On the south side 
two streets have had to be bridged. That 
nearest the river—Bankside—is spanned by a granite- 
faced brick arch, and that next to it—Park-street— 
by fourteen rolled steel joists with jack arches of 
brick in between them. 





AERONAUTICS. 

To review the aeronautical features of the past 
year without offending the Censor and without repeat- 
ing uselessly what has already been chronicled is a 
task which, to accomplish satisfactorily and with 
acceptance to our readers, we feel is beyond our 
powers. Never before in the history of aeronautics 
has a period of twelve months been passed through in 
which more has been done both as regards develop- 
ment of design and the actual use of aircraft than in 
the year now closed. The first few months of the war 
taught all the belligerent nations many lessons 
regarding the use and construction of aircraft, and 
during the winter months when flying was restricted 
considerably by the weather conditions all sought 
to benefit by these lessons. In the spring the result 
was apparent. Each belligerent may be said to have 
started the war with aeronautical ideas peculiar to 
itself, but before the anniversary of the declaration 
of hostilities had-come round a general levelling up 
had been effected. Each copied the best in the 
other’s practice, and all improved on their own. 

The Germans pinned their aeronautical faith to 
Zeppelins, “‘drachen”’ balloons, and aeroplanes of 
the Taube pattern. We had our biplanes of the B.E. 
type, and as became a maritime nation, were fast 
acquiring a predominant position in the matter of 
seaplanes. France had a few dirigible balloons and 
a very large number of aeroplanes of many types. 
Russia had her Sikorski machines—big and little— 
and was rapidly building up an important fleet of 
aeroplanes of well-known foreign and British designs. 
To-day we find that Germany has discarded the Taube 
pattern of aeroplane, while France has thrown out 
a great number of monoplanes by reputed designers. 
The “ drachen,” or kite balloon, soon proved its great 
usefulness, and is now as much an adjunct of the 
Allies’ as of the enemies’ armies. Indeed, both 
France and Great Britain seem to have established 
their superiority in the provision of this class of aerial 
machine. The large Sikorski biplanes have done good 
work, and have been copied with sundry modifica- 
tions by all the other belligerents. The day of the 
twin-engined, twin-screw aeroplane with large span 
and great lifting capacity has already come. The 
dirigible balloon has undergone a like development. 
In Germany the Zeppelin and similar craft are still 
regarded with favour, and we know for certain that 
important advances have been made in this branch 
of aeronautical construction. It is a mistake, however, 
to suppose that the Germans alone have found a use 
for the dirigible balloon, although it is quite true that 
they, and they alone, have seen fit to use them for 

.the destruction of civilian property and non-com- 
batant lives. This country in particular has turned its 
attention to airship construction, and has evolved 
and put to good use certain small handy craft. Of 
these the 8.8. type may be specially mentioned. 

Such is a general outline of the past year’s influence 
on aeronautics. To fill in the details is, however, as 
we have said, impossible, for the information necessary 
to do so is either completely lacking or cannot be made 
public. All we can do then is to indicate in broad 
terms the various directions along which aircraft 
design, under the impetus of war, is developing. 

It is now clear that the military use of aeroplanes 
may be classed under four heads, namely, scouting, 
gun “ spotting,”’ fighting hostile aircraft, and bombing 
selected spots in the enemy’s territory. All these 
duties cannot be performed efficiently by the one type 
of machine. The scout and the gun “spotter” 
must have a clear view of the ground beneath and on 
all sides of them, and should be provided with signal- 
ling means. As it is their duty to avoid combats with 
the enemy’s machines of the third-class they should 
essentially have a high speed and the power of 
manceuvring rapidly. The machines employed for 
fighting hostile aircraft clearly require the power of 
getting off the ground and ascending quickly, and 
should be armed and armoured. The bombing 
machines should possess great weight-lifting capacity, 
but as they would be accompanied in their expeditions 
by protecting machines of the third class they need 
not be armed with a All four classes must have 
a wide speed range in order that they may alight 





slowly and safely on the rough ground of their air base, 
for the bases at the front are rarely comparable with 
the aerodromes at home. 

In the early days of the war none of the belligerents 
had done more than begin to contemplate this 
specialisation of types. Accordingly practically the 
one design in each case had to do all duties or 
leave those which it could not perform severely alone. 
However we may criticise the aeronautical policy of 
our Government in pre-war days, it must be set down 
that the type of machine, the B.E. biplane, evolved 
at Farnborough, proved itself better adapted to the 
actual needs of warfare than those favoured by the 
French or the Germans. France found herself 
aeronautically in an unfortunate position. She had 
numerous trained aviators and a large supply of 
machines. The latter, however, included a big 
percentage of various designs of monoplanes, which, 
although perfectly satisfactory in peace, were 
possessed of most serious drawbacks when it came to 
war. 

Monoplanes—let us take the pre-war Bleriot type, 
for this was one of the forms that had to be discarded— 
suffer from at least three distinct military disadvan- 
tages. First, their structural strength is considerably 
less than that of a biplane, which, with its box girder 
design of supporting surface, is capable of being 
constructed on quite strong lines. Secondly, the 
speed variation possible with a monoplane is small 
unless the doubtfully sound expedient of varying 
the angle of incidence of the wings is adopted. 
Thirdly, the pilot and his observer, if one is carried, 
have to sit with their heads above the plane of the 
wings and near the central line thereof. The view 
of much of the ground beneath them is thus obscured. 
In spite of the fact that for the same engine power a 
monoplane is in general faster than a biplane these 
three disadvantages told heavily against France’s 
aeronautical equipment in the earlier stages of the 
war. The third objection was particularly strong, 
for it seriously militated against the scouting and gun 
spotting duties which then were the chief functions 
of the aeroplane. 

The French aeronautical authorities realised the 
situation, and as a step towards improving it decided 
to discard all the monoplanes of the ordinary type 
then in service. For a time they paid considerable 
attention to monoplanes of the “ parasol” type, 
that is to say, machines like biplanes with the lower 
pair of wings cut off. In such craft the pilot and 
observer sit below the plane of the wings, or in some 
cases with their eyes just in line with this plane, and 
so obtain an unobstructed view of the ground beneath. 
This type of machine had first made its appearance 
just before war broke out, but it was commonly 
regarded as inclined to lack sufficient stability owing 
to the low centre of gravity which necessarily accom- 
panied the design. Nevertheless, after the French 
had excluded all monoplanes except those of this 
parasol type, our ally’s aviators were able to give a 
very good account of themselves with the machines 
at their disposal. It is interesting to note that the 
machine flown by the late Flight-Lieutenant Warne- 
ford when, single-handed, he attacked and destroyed 
a Zeppelin over Ghent, was a Morane-Saulnier mono- 
plane of the parasol type. 

But even this type of monoplane was soon discarded 
for active service, partly because, like all monoplanes, 
it was constructionally weak, and partly because of its 
own peculiar aerodynamic faults, which frequently 
resulted in side-slips. A decree of the French Director 
of Military Aeronautics was issued about August, in 
which it was laid down that biplanes alone should in 
future be used at the front. Thus France, after a 
year of war, came to a decision which in this country 
was reached in 1912, a decision from which our 
practice has since shown scarcely any departure. 

Germany, from the German’s point of view, found 
herself in a still more unsatisfactory position. When 
war broke out Germany is said to have possessed 
700 to 800 monoplanes and 100 biplanes. For two 
years previously the design of her military monoplanes 
had been standardised in the shape of the well- 
known ‘‘ Tauben.” Further, all the later machines 
were of steel construction, and were fitted with a 
heavy type of water-cooled engine. Thus when, like 
the French, they realised the disadvantages of the 
monoplane in actual warfare—disadvantages which, 
in their case, were added to by the relative slowness 
of their heavy machines—they found themselves tied 
up very considerably by their previous policy of 
standardisation. The accumulated spare parts, the 
patterns, and the drawings had to be thrown overboard 
and the construction of biplanes undertaken. 

Great Britain started the war with a very excellent 
type of light fast biplane, and has had whatever 
satisfaction there be in seeing, not only her Allies, but 
her enemies hastening to follow her ideas. Nor has 
it been necessary, or perhaps we should say has it 
been found possible, greatly to improve on the 
original pattern. This pattern has been supplemented 
with machines of two other distinct types, but the 
B.E.-2.c. machines of to-day are not materially 
different from the B.E.-2 machines of August, 1914. 

The first important phase of the war’s influence on 
aeroplane design may therefore be said to have been 
a scramble to discard monoplanes of all types from the 
flimsiest Bleriot to the heaviest Taube and to adopt 
tractor screw biplanes of a distinctly British type. 
France, with her national characteristics, speedily 





set matters right, and while the Germans were still 
standardising their new biplanes, came to the help of 
this country in maintaining that aerial ascendency 
over the enemy which we established in the early 
days of the war. But when all the belligerents were 
supplied with machines of closely corresponding 
abilities a new race for supremacy set in. All recog- 
nised that, in addition to biplanes of the B.E.—2 type, 
at least two other forms were desirable. On the one 
hand there was wanted a small very fast easily 
controlled type of craft for observation purposes. 
On the other, there was wanted a machine capable of 
lifting large weights and flying long distances for 
bombardment purposes. With these two additional 
types in existence the B.E. 2 type would be set free 
to fulfil the intermediate function of fighting the 
enemy’s aircraft. 

It has been repeatedly asserted and implied in 
Parliament and the Press that this country has 
been backward in following the aeronautical develop- 
ments of the war, and has in particular allowed 
Germany to steal a march upon it in this respect. 
This opinion seems to have been based upon the fact 
that the first appearance of a large twin-engined, 
twin-propeller, double-fuselage German biplane 
was publicly announced towards the end of June in 
a dispatch from ‘“‘ Eye-Witness,” in such a way as 
to convey the impression that its advent had taken 
us by surprise. The size and design of the machine 
were seized upon by certain ignorant persons in order 
to read the Government a “lesson.” Mere size with 
some people is everything. In this case they even 
overlooked the fact that the big German machine was 
driven off by the British machine, presumably a 
BE biplane, and did little more than notice the 
wonderful descent made by our aviators with their 
aeroplane on fire after the combat. The real lesson 
pointed all against size when it came to an aerial 
combat, and emphasised once more the excellence 
of the design of aeroplane with which this country 
started the war. 

The big double-engined machine, with its great 
weight-lifting capacity, was foreseen and tried some 
considerable time before the war—for instance, in 
our issue of July 31st, 1914, a dual-engine arrange- 
ment for use with Salmson motors was illustrated. 
The war demonstrated its military usefulness, and 
not Germany alone, but all the belligerents, set 
about developing it. That this country has not 
been grievously behindhand is indicated by the view 
of a dual-engined British-built Caudron biplane 
which we are enabled to give to-day in our Supple- 
ment. 

Such machines, however, are, as pointed out above, 
but one of the two developments which the war has 
shown to be desirable. The other is the small, fast 
observation machine for scouting and gun-spotting 
work. In this direction we were from the first very 
favourably placed, thanks to the pre-war initiative 
of our aeroplane manufacturers. The so-called 
‘tabloid’ biplane, such as those of the Bristol, 
Vickers, or Sopwith designs—see THE ENGINEER for 
March 27th, 1914—was in its origin peculiarly British, 
and it is this type of machine which is now fulfilling 
so successfully the observation duties at the front. 
Needless to say, it has been copied by both our Allies 
and our enemies. 

The single-seater “ tabloid ”’ biplane is distinguished 
by its small size, its speed and its large range of 
speed. A typical British machine of this class has 
@ wing span of 22ft. and a wing chord of 4ft. 3in. 
These small dimensions and the fact that the machine 
is a biplane permit of its being designed on very 
strong lines. Its small size, too, makes it very 
readily handled in the air. For its size it carries 
a very powerful motor, one of 80 horse-power being 
fitted in the case we have in mind. The useful load 
carried is not great—some 340 lb., or, say, the weight 
of a pilot and fuel and oil for three hours’ continuous 
flight. Its maximum speed is over 95 miles an 
hour and its speed range is from this figure down to 
45 miles an hour. Its climbing speed is very high, 
being 1300ft. per minute. We have reason to believe 
that certain of these figures have recently been 
improved upon in other British “‘ tabloid ’”’ machines, 
but they are sufficient to indicate the characteristics 
of the class. : 

Examining the wings of such a machine we find 
them given a considerable amount of “stagger.” 
The lower one is set well to the rear of the upper one, 
and this, with the short wing chord dimension, gives 
the pilot a very clear view of the ground beneath him. 
The upper plane, it will be found, has a much greater 
angle of incidence than the lower one. This fact, 
together with the high power of the engine fitted, 
accounts for the wide speed range and good climbing 
qualities of the machine. Thus, when the machine 
is resting on the ground, the upper wing lies at a 
great angle of attack relatively to the horizontal. 
Initially, therefore, a great lifting force at a slow 
speed is developed. To obtain the maximum speed 
in flight the pilot raises the tail of the machine so 
that the angle of attack of the upper wing is reduced 
to a degree or two, while that of the lower wing may 
be zero or even negative. In either case the lift 
obtained from the lower wing is, of course, still 
appreciable. When speed has to be reduced at 
landing the pilot drops the tail of the machine until 
the head resistance developed is sufficient. 
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It is thus clear that the “ tabloid ” type of machine 
is very specially fitted to be a scout or gun-spotter, 
a machine, that is, whose first duty is to see the enemy 
and not to fight the enemy’s machines nor drop bombs 
on his troops or works. 

These three types’ of aeroplane, the scouting 
“tabloid,” the fighting biplane of the B E 2 type, 
and the bombarding dual-engined machine, thus 
represent the three points round which the war has 
caused the aeronautical activity of all the belligerents 


‘men’s demands voluntarily, placed themselves entirely 


in the hands of the Government, and were subse- 
quently thanked publicly by the Prime Minister for 
their patriotic action. The strike was ended by 
three Cabinet Ministers—Mr. Lloyd George, Mr. 
Runciman, and Mr. Henderson—awarding the miners 
practically all their demands for the time being, but 
leaving the question of a new agreement for negotia- 
tion, and this was subsequently effected. Since then 
there have been several small strikes in that district 

inst non-union labour. The general attitude of 


to crystallise. No doubt other developments are | agains 


well in hand. Rumour has it, for instance, that more 
than one of the warring nations is experimenting 
with some very large machines carrying more than 
two engines and crews of half a dozen or so. But 
it is not yet time to diseuss the design or value of 
such machines. 





THE NAVY AND THE ARMY. 


So rigid are the regulations forbidding the publica- 
tion of news about the material of the King’s forces 
that we are practically unable to put on record any of 
the developments of the year. Rumours reach the 
public of larger and larger guns beimg sent to the 
front, of new forms of trench mortars, of poisonous 
gas cylinders, new machine guns in large quantities, 
and so on, but no definite statement is permitted. 
In the same way the public is allowed to know 
little about the Navy, but it can form a fair 
estimate of the -new first-class ships which have 
entered into commission—it knows, for example, 
that the four sisters to the Queen Elizabeth must have 
been completed months ago—though it is kept almost 
in the dark about other vessels, and has little or no idea 
of the numbers that are being turned out. We must 
suppose that the authorities have satisfied themselves 
that in this way the enemy is deprived of knowledge 
that would be of value to him. But this reticence 
has the rather unfortunate effect of causing many 
peopie to believe we are doing nothing. The Germans 
take ingenious steps to circulate reports about their 
inventions which impress the uncritical public, whilst 
the absolute silence upon our own inventions is apt 
to engender the view that there is nothing to record. 
As a matter of fact, that is very far from the truth. 
The Navy has done many very ingenious things of an 
engineering and shipbuilding kind, and has launched 
many remarkable or notable vessels. Of the latter the 
monitors alone are known by illustration to the general 
reader, and some few very scanty facts about them 
have been passed by the Censor. In one of our 
Supplements to-day we show the form of turret 
adopted, but feel it wise to refrain from further 
description. 





LABOUR AND WAGES. 








THE year 1915 will rank as one of the most remark- 
able in the annals of industry. The shortage of 
labour, which became pronounced by the end of 1914, 
owing to enlistments and the demand for munitions, 
continued throughout the past year, the percentage 
of trade union members unemployed declining 
steadily from 1.9 in January to 0.6 in November. 
Miners, engineers, and practically all organised 
workers received either direct wage advances or special 
war time bonuses, ranging from 5 to 20 per cent. 
The largest war time advance is in seafarers’ wages, 
the rates for able seamen having risen from about 
£4 10s. per month before the war to £9 at the present 
time. 

Though the year has been marked by one or two 
unfortunate strikes, the aggregate duration of all 
labour disputes, according to published statistics, 
in the eleven months January — November, to- 
talled only 2,797,000 separate individual work- 
ing days, against 9,987,000 days in the corres- 
ponding period of 1914. About half the total time 
lost by labour disputes was due to a strike of miners 
in South Wales. At the end of June a five years’ 
agreement between the coalowners and miners came 
to an end, on the notice of the men. The owners 
desired the agreement to be prolonged for the period 
of the war, in view of the uncertainty as to the con- 
ditions likely to come into existence after the war. 
Meantime, a national demand had been made for a 
war bonus. The coalowners offered a bonus of 10 per 
cent., conditional upon the men prolonging the 
Conciliation Board agreement until after the war. 
The miners persisted in their demands for a new 
agreement for not less than three years, carrying 
higher minimum and maximum rates, and also for 
a 20 per cent. war bonus. On arbitration the men were 
awarded a bonus of 18 per cent. In other mining 
districts bonuses ranging from 10 to 17} per cent. 
were either conceded through negotiations or made o: 
awards. 

The demand for a new agreement not having been 
conceded by the end of June, 60,000 South Wales 
miners struck work on July Ist.. After a three days’ 
stoppage they returned to work, but negotiations failing 
to lead to the desired new agreement, the whole of the 
South Wales miners, numbering about 200,000, struck 
on July 15th, notwithstanding the Munitions of War 
Act, which had just been passed, and which declared 
strikes to be illegal and punishable. The strike-lasted 
six days. The coalowners, while refusing to grant the 





the South Wales miners has caused grave concern, 
but the recent notable by-election at Merthyr indicates 
that at least a considerable majority even of the Welsh 
miners now realise the seriousness of the war, and are 
determined to support the Government. 

In February about 8000 engineers and kindred 
tradesmen in the Clyde district struck upon the 
termination of an old agreement, as the Welsh miners 
did later in the year. The engineers asked for an 
advance of 2d. per hour. The employers offered }d. 
Arbitration awarded Id. per hour advance. The 
strike lasted a little over a fortnight. 

One outstanding feature of the labour year has been 
the formation of a working agreement, or an alliance, 
between the Miners’ Federation, the National Union 
of Railwaymen, and the Transport Workers’ Federa- 
tion. The matter was a subject of much discussion 
for two or three years, and the final ratification was 
made on December 9th. The policy of the new 
alliance will be watched with great interest when 
industry returns to peace time conditions. While 
it is possible that such a combination may menace our 
industrial position, if not the State itself, it is equally 
likely that it may have a steadying influence upon the 
minority of extremists in the unions. 

Probably what will prove the most outstanding 
industrial event of the war is the establishment of a 
new relationship between labour and the State by the 
passing of the Munitions of War Act. Trade unions 
have been given an entirely new standing, and it will 
be specially interesting to observe how far organised 
labour rises to the occasion, especially when peace 
returns, bringing a dislocation of industry and fresh 
problems more pronounced than the outbreak of war 
did. On August 24th, 1914, an agreement was signed 
by the engineering trade union leaders to suspend 
certain restrictions and customs for the purpose of 
speeding up the production of munitions, the-Govern- 
ment undertaking that the pre-war conditions of 
employment should be restored upon the declaration 
of peace. The leaders have throughout given loyal 
support to the Government, but some of the workmen 
have been reluctant to suspend their rules. In 
February the Government appointed a Committee on 
Production to deal with the question of output. In 
March a more definite agreement was arranged 
between the Government and the trade unions, the 
unions agreeing to suspend all rules and customs that 
stood in the way of full output, and the State under- 
taking to limit the profits of the employers during the 
war, and to see that the workmen were not prejudiced 
after the war by reason of suspending their restrictive 
customs, admitting unskilled labour and generally 
speeding up. 

In May a new Government Department, the 
Ministry of Munitions, was created, for the control of 
the production of munitions, and in June the famous 
Munitions of War Act was passed. Briefly, the 
measure put industries engaged on munitions under 
something like military discipline. The Government 
was given power to control works, limit profits, and 
manage labour. Numbers of workmen, however, 
have chafed under the disciplinary rules, and to meet 
the genuine grievances and desires of the men an 
amending Bill has been submitted to Parliament. 

A Government White Paper gives a return of the 
cases heard before the munitions tribunals up to 
November 27th. The number of such cases on 
account of offences is 900. Of 3766 defendants 2479 
were convicted, fines being imposed to the amount of 
£2527. There were 22 strike prosecutions, 407 out 
of the 589 defendants being convicted ; 3074 defend- 
ants appeared in 786 cases relating to breaches of 
rules, 2012 convictions being obtained. As regards 
complaints against employers, there were 72 cases of 
illegal employment of workmen, involving 80 defend- 
ants, of whom 55 were fined. In the one lock-out 
prosecution no conviction was recorded. Only one 
of thirteen defendants in miscellaneous cases was 
fined. There were four cases of breaches of the 
voluntary undertaking to work for the Minister of 
Munitions, but only one conviction was obtained. 
Four defendants were fined for offences against the 
rules regarding war service badges, or false repre- 
sentation, &c. Applications for discharge certificates 
totalled 3014 ; of these 782 were granted, 1343 refused, 
and 770 withdrawn, while in 119 cases a certificate was 
deemed unnecessary. The grand total of cases heard 
during the period under review was 182 taken before 
general tribunals and 3732 before local tribunals. 

The Munitions Act Amendment Bill,-which it was 
hoped would be carried before Parliament adjourned 
for Christmas, provided for an improvement in the 
constitution of the local tribunals, for simplification 
of the discharge note system, and various other 
amendments, mostly in the interests of the work- 
people.. A section of the-men, however, made strong 


representations for further. amendments, and the Bill 
was suspended until after the holidays. 





On Friday last the Prime Minister and the Minister 
of Munitions received a deputation of the Amalga- 
mated Society of Engineers, which attended to lay 
before them certain points in connection with the 
Amendment Bill. The Prime Minister pointed out 
the importance of the dilution of labour question, 
reminded the deputation that in spite of the agree- 
ment made last March the process of dilution had not 
been carried out in some paris of the country, and he 
promised to suggest to the Ministry of Munitions the 
concession of the Society’s demand for the application 
of circular L 2 to all controlled establishments, as 
regards semi-skilled and unskilled men, conditionally 
upon receiving an assurance on behalf of the Society 
that this would settle the whole matter. At the end 
of the proceedings the deputation passed the following 
resolution :—‘‘ ‘that we, representing the Amalga- 
mated Society of Engineers National Conference, 
having heard the statements and pledges of the 
Prime Minister and the Minister of Munitions, decide 
to accept on behalf of the conference and membership 
of the Society the scheme of dilution and to co-operate 
actively therein, provided that the Government 
pledges itself to incorporate in the Bill the power to 
enforce the rates of pay and conditions of labour as 
set out in documents L 3 as well as L 2 in controlled 
establishments.” 


CHEMISTRY. 

CHEMISTRY has come to its own. People of the 
emperor class—id est, the Imperial Proletariate— 
had some vague notion of its power. In war the 
chemist has proved himself—not supreme—but with 
a certain grip unknown to other men. Naturally 
his activity should have been enlarged, with the 
result that trifling matters such as the utilisation of 
xylene bromide for making people cry would have 
been swept aside, and the people in question would 
have been very thoroughly killed. 

All this time there is a large output of work which 
has no relation to the facts, but must be recorded. 
We learn that there is a body which, being put into a 
line by itself, is 





NH, Cl Br I, 
exists, and we are not over-excited by this succinct 
statement. The eminent provider of the new formula 
may be congratulated on his ability to stick a halogen 
in here or there with the same ease which one has in 
putting in a CH, group. That sort of stuff is not quite 
yet dead, but it is moribund. 

Here comes the record of what is sound and useful 
as far as the writer can tell. 

Homogeneity of metals, including iron, that of 
most account is admitted to be the test of perman- 
ence. The notion has been unduly extended and 
by and by some dear child will find that the want 
of homogeneity in his platinum crucible has been the 
cause of its destruction, when he should have known 
that platinum likes gases and having absorbed them 
is apt to disintegrate. 

Everybody knows that some oils of the mineral 
class—say, common kerosene—are fluorescent. An 
attempt has been made to extract a body which is 
blue, but that sort of thing is not likely to help, 
inasmuch as the beautiful colour one sees in common 
kerosene has nothing to do with anything but 
fluorescence. 

There is more substance in a dissertation on the 
corrosion of lead. Lead is an interesting substance, 
and as ordinarily made is as pure as Cesar’s wife— 
99.99 per cent. 

As usual, our American friends have been plugging 
on with atomic weight determinations—most useful 
work. But have they considered whether the final 
apparatus of the chemist—that is, the balance—is 
dependable ? For some 200 years it has been accepted 
as indubitable. But is that true? It must be re- . 
called that the best figures which ever have been 
procured in chemistry were got by that great man 
Stas—a Belgian—and his method was of the simplest. 
Instinctively he understood that the balanceis achancy 
machine, and therefore weighed large quantities of 
stuff to minimise his error. His figures stand to this 
day. The opposite school, which weighs small quan- 
tities with a factitious accuracy, has done much 
harm. 

It is an evil year, but there is more than a glint 
of hope. English chemists have the game in their 
own hands. Such industries as glass, tine chemicals 
and those dyes beloved of the decorative sex, such 
matters as indigotin and synthetic drugs, can be 
made here as well as in Germany. THE ENGINEER 
for more than twenty years has shown that synthetic 
indigo was a certainty. The Indian growers refused 
to take our statement. The result is that Germany 
has that industry—an excellent instance of the 
neglect in this country of what chemists have told 
them in so many words time and again. The nation’s 
mind must be purged of the idea that chemistry has 
something to do with a shop, or. what is called at so- 
called ‘‘ public schools,” ‘‘ stinks.”” Does the cus- 
tomary person understand that this war will be won 
by the knowledge of the chemist ? 

We regret to have to note the following deaths of 
men of distinction in chemistry, scientific and indus- 
trial. It is useful to record at the end of the year 
names which are in the minds of their survivors and 
confréres. 
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The name of J. J. Beringer is familiar to all metal- 
lurgists, and his work in that branch of chemical 
science has been of high value. Sir Arthur Church, 
long the chemical adviser of the Royal Academy of 
Arts, aided painters to know something about their 
pigments in order that they might not be too “ old 
mastery ’’—which really means the delineation of 
something in pictorial terms which were evanescent. 
As a chemist, his name stands high. In con- 
junction with Professor Herbert Jackson, of King’s 
College, London, he did admirable work in pre- 
serving the fabric of Westminster Abbey by modern 
chemical treatment. He showed his ability in another 
direction by isolating turacin, the colouring matter of 
the beautiful wing feathers of the Turaco, an African 
bird feeding on plantains, from which it contrives 
to extract copper and turn it into a beautiful red 
pigment. Church was ridiculed for this statement 
some forty years ago, it being held that by some 
accident copper, so common a material in the 
laboratory, had found access to the vessels which he 
used, but he stuck to his guns and reiterated his 
views only a short time since. Unknown to him, his 
work has quite lately been repeated by another 
chemist and confirmed in every respect. There is 
nothing like sticking to one’s guns—if one is sure of 
the gun and the gunner. 

James Hargreaves was an industrial chemist in 
the alkali trade and Otto Witt one of those German 
chemists who understood that nothing could be done 
in commercial chemistry without the power to employ 
big battalions. All who remember D. A. Louis will 
recall his talents and bonhomie, and wish they had the 
like. Ehrlich, the worker on salvarsin (606), is in a 
different category. It was rather the persevering use 
of other people’s brains than his own originality 
which has made his name familiar to the public. 

Of Raphael Meldola not merely many old students, 
pupils and colleagues are mourners, but the whole 
chemical world are admirers. He was that rare com- 
bination—a real chemist and a large-minded, cool- 
headed man of affairs. The Institute of Chemistry 
scarcely knows now how much it owes to him. 

Vivian Lewes was one of the best expositors of his 
particular subject of gas manufacture and its pro- 
ducts that has ever lectured to delighted audiences, 
and of Roscoe, almost the doyen of the chemical pro- 
fession, is it necessary to speak, save to recall his 
chemical work on vanadium and that masterly 
encyclopedia written by him and his brilliant col- 
league Schorlemmer ? 








OBITUARY. 


PETER WHYTE. 

THe death took place at Edinburgh, on the 31st 
ult., of Mr. Peter Whyte, M. Inst. C.E., who about 
two years ago retired—after thirty years’ oecupancy— 
from the post of superintendent and engineer of 
Leith Harbour and Docks, although ever since that 
event his services had been retained by the Dock 
Commissioners in an advisory capacity. 

Mr. Whyte, who was in his seventieth year, was 
born at Invermay, near Perth, and after receiving 
his preliminary education at Perth Academy, was 
apprenticed to a firm of surveyors of that city. 
Following upon this he was for two years an assistant 
to Mr. Hugh H. Maclure, a leading civil engineer in 
Glasgow. In 1866 he was appointed assistant 
engineer at Bute Docks, Cardiff, and during the follow- 
ing eight years he was actively engaged in work con- 
nected with the construction and equipment of both 
wet and graving docks. In 1875 he was appointed 
chief assistant to the general manager of the docks, 
@ position which he occupied till 1883, when he 
received the appointment to the combined office of 
superintendent of harbour and docks and acting 
engineer to the Dock Commissioners of Leith. 

When he took up his duties at Leith the largest of 
the then existing docks—the Edinburgh—had just 
been opened, but its complete equipment with ware- 
house accommodation, cranes, hoists, and other 
working facilities were matters for which he was 
responsible. This work had not long been completed 
when, owing to the great expansion of trade at the 
port, the need for still another new dock had to be 
seriously considered by the Commissioners. At the 
time of the opening of the Edinburgh Dock there 
was practically no American trade, but following upon 
its complete equipment, and largely in consequence 
of its up-to-date facilities, lines of steamers were 
started to run from American ports to Leith. To 
meet the growth in requirements, especially as 
regards the larger class of steamers frequenting 
the port, Mr. Whyte and those assisting him were 
empowered to design and in due time carry out the 
construction of a still larger dock. This is the 
Imperial Dock, the forming of which necessitated 
the reclamation of an extensive area of foreshore 
lying to the seaward side of the Albert Dock. This 
work was begun in 1893 by the erection of a massive 
sea wall, 4500ft. in length, completed in 1896, and 
the new dock, 1900ft. in length by 1100ft. in breadth, 
was formally opened in November, 1902, and soon 
thereafter equipped with the most up-to-date appli- 
ances, lighting, &c. Hydraulic coal hoists formed 


part of the equipment. 
Development and extension of dock facilities at 


Leith marked the whole of Mr. Whyte’s tenure of 
office at Leith, and the growth of shipping business 
at the port, subsequent to the full use of the Imperial 
Dock, proved such that the need for further exten- 
sions was recognised by the Commissioners. At the 
same time it was realised that the facilities for the 
fishing industry of Newhaven, a little westward of 
Leith, should be modernised. Mr. Whyte took a 
prominent part in the formulating of an important 
scheme of dock extension, which involves. the 
reclamation of a large foreshore area between New- 
haven and Leith piers, but the scheme is in abeyance 
owing to the war. 

Mr. Whyte was regarded as an authority in dock 
fengineering and port management, and when a 
Government Commission was sent to fix the price 
and arrange for the taking over by the Colonial 
Government of the docks at Singapore, he accom- 
panied the commissioners as advisory expert. He 
had much experience in parliamentary work and 
was well known in London. He contributed papers 
on professional subjects to the Society of Arts, the 
Royal Society of Edinburgh, the Association of 
Municipal and County Engineers, and kindred bodies. 








SPONTANEOUS RUPTURE OF A JOIST. 


WE reproduce below a photograph of a joist which 
split by. internal strain along the web after having been cut 
through the flange. The joist was 15in. by 6in. section, 
weighing 59 lb. per foot. It was 20ft. long and was 
lying with another on a bench on the edge of its two 
flanges. The intention was to make a straight cut about 
ll}in. from the end of the joist by the oxy-acetylene 
process, ‘and following the usual practice a cut was to 








be made on the flanges of both joists before starting 
on the webs. One flange was cut through before the 
dinner hour, and an hour later the man was cutting the 
flange of the next joist, when the joist ruptured with a 
loud report and the operator was pinned between the two 
joists, receiving an injury at the back of his thigh. The 
physical tests of the joist from two sources are as follows :— 
(a) Tensile strength, 31.6 tons per square inch; elonga- 
tion, 37 per cent. in 2in.; contraction of area, 49.5 per cent.; 
cold bend test, satisfactory. (b) Stress at rupture load, 
34.6 tons per square inch ; elongation, 18 per cent. in 6in.; 
remarks, broke outside the 6in. 
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MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


THE 


The Iron Trade. 


In the finished iron branches where there is any 
elasticity as regards supply and demand, sellers are regu- 
lating the volume of business with extreme caution. 
Values are very firm all round. In many departments 
business is subject to approval of specifications and to any 
advance which may take place pending execution. A great 
many inquiries are reported for supplies to go forward in 
February and March, though some makers will not 
guarantee them before April. There are firms which have 
as much as they can turn out in the next six months. 
Marked bars have gone up during 1915 from £9 to £13 10s., 
albeit the marked bar standard has been a restraining 
influence on the inflation of unmarked iron. The latter 
is now quoted at £13 to £13 5s. Nut and bolt iron is 
hardly procurable at £12 10s. In December, 1914, mer- 
chant bars were making no more than £7 5s. to £7 7s. 6d. 
Ironmasters are able to book as much business as they care 
to handle. There is such stringency as regards puddled 
bars that some firms have withdrawn quotations alto- 
gether. Renewed efforts to arrange for further consign- 
ments of American bar iron meet with no success. Some 
orders taken at prices which work out at about £12 
delivered here are now being completed. Gas strip is in 
good request at £13 5s. to £13 10s. These figures compare 
with £7 5s. at the last weekly market of 1914. The sheet 
trade is being severely squeezed owing to the high prices 
of steel sheet bars ar.d spelter, and the heavy incidence of 





dead charges on a greatly reduced output. Business is 








done in 24 gauge galvanised corrugated sheets at from 
£25 to £27, more than double the price ruling a year ago, 
viz., £11 10s. to £11 12s. 6d. This is a branch which has 
been very heavily hit by the war, the export trade being 
reduced by more than two-thirds. Wherever possible 
ungalvanised sheets are being substituted for the 
galvanised, but these cost as much as £17, with £1 extra for 
painting. Plain sheets are obtainable at £15 10s. to £16. 
Producers are not at all eager to sell. 


The Pig Iron Trade. 


At to-day’s—Thursday’s—market in Birmingham, 
South Staffordshire part-mine was quoted up to 80s., 
against 56s. at the close of 1914; all-mine was 110s., 
against about 80s.; special all-mine 130s., against 90s.; 
and cold blast 150s. against 130s. Northamptonshire was 
offerec at 75s. for common forge grades, and 77s. 6d. and 
upwards for superior brands. .This time last year the 
quotations were 53s. 6d. to 54s. 6d. Derbyshire iron was sold 
round about 80s. to-day, the corresponding price being 
56s. to 58s. Midland smelters are now in a strange position 
as to costs of ironstone and wages. The stocks of pig iron 
which some of them accumulated during the autumn have 
not been worked off. There is no longer the pressure to 
sell which was formerly apparent, however. There is, on 
the contrary, a strong disposition to nurse reserves, and 
with demand quickening forward commitments are being 
reduced. The market in local pig iron is very firm, but in 
the absence of any considerable measure of business there 
is no large advance. The first information as to the 
Government’s intentions has induced some buying, and 
it is likely that during the next few days consumers will 
be trying to cover their requirements well into 1916 at 
present prices. On the Birmingham iron market to-day 
smelters stated that the rumours as to blast furnace control 
and the fixing of price maximums in pig iron by the Govern- 
ment had already induced an increased volume of business. 
Consumers, uncertain as to whether the new arrange- 
ments would involve restriction of supplies for all save 
munitions manufacture, have hastened to cover them- 
selves. The market has not made up its mind as to how 
the fixing of maxima will affect prices for local pig iron. 
The price smelters will have to pay for coke supplies is 
now a known quantity, though it is very high, judged by 
the pre-war standard. Ore is a very costly and increasing 
item, and so far nothing has been heard as to its control. 
The present quotations, too, for pig iron are dispropor 
tionately small when accountis taken of the values attaching 
to finished iron. The general impression seemed to be 
that the maxima for Midland and Staffordshire pig irons 
alike will be fixed at least several shillings higher than 
current market rates. The blast furnace proprietors of 
Staffordshire have still under consideration the possibility 
of submitting some maxima to the Ministry of Munitions. 
A very wide divergence of views is being expressed as to 
the prices to be fixed, a figure as high as 100s. for Stafford- 
shire part-mine forge iron being suggested, or 20s. to 
22s. 6d. per ton over the existing marketrate. It is, how- 
ever, recognised that with the data at present at disposal 
it is impossible to draw up any immediate list of prices, 
and a committee has been formed to interview Sir H. 
Llewellyn Smith. The committee consists of Sir George 
Hingley, Mr. B. G. Bradley, Mr. E. Parkes, Mr. Willis, 
Mr. J. F. Pearson, and Mr. C. Tryon, with Mr. R. Lowndes, 
secretary. They will visit the Ministry of Munitions and 
report toa further meeting of smelters. The Midland pig 
iron makers, i.e., those of Northampton, Derbyshire, and 
Lincolnshire are acting independently of the Staffordshire 
makers, and have appointed a committee of their own. 
The - Ministry of Munitions has, it is understood here, 
already negotiated for a maximum price for Yorkshire 
coke, which is mainly used in the Midland and Stafford- 
shire furnaces. The price proposed is said to be 24s. free 
on trucks at ovens, which is very considerably higher than 
the normal, but approximately what the cokers have 
recently been quoting. So far as can be gathered, no 
arrangements have yet been made for the regulation of 
ironstone prices. The coke arrangement has created some- 
thing like consternation among the coke merchants in this 
district, in whose hands is a very large proportion of the 
business. 


The Steel Trade. 


It is not possible to give any definite quotation 
for steel. Prices vary greatly according to circumstances. 
A year ago sheet bars were quoted £5 5s. to £5 10s. Con- 
sumers would be glad to get supplies at double the price 
now. It is stated that as much as £16 has been paid in 
a few exceptional cases. The manufacturers of the United 
States are now using up their semi-products at such a rate 
that the market there shows as much stringency as here, 
and the import business is practically at an end. The 
standard prices for section steel have no longer any 
applications, all bargains being struck on an independent 
basis. There are few plates on offer ; £12 15s. is the price 
quoted. On ’Change in Birmingham to-day—Thursday— 
billets and sheet bars were very short, and offers at any- 
thing between £10 and £12 for soft semi-steel did not dis- 
cover producers who had material to sell. Some small 
lots of joists and sections were available at about £13, and 
boiler-plates were offered “‘ on specification ” on the basis 
of £12 15s. Black sheets of steel were variously quoted 
£15 10s. to £16 10s. for 24 w.g. material, and galvanised 
corrugated sheets remained at £25 to £27. 


North Staffordshire Iron and Steel Trade. 


Some of the blast furnaces in the North Stafford- 
shire district have been under control of the Ministry of 
Munitions for several weeks, and now control has been 
taken of the remaining furnaces. Smelters are much con- 
cerned about the difficulty of coming to an arrangement as 
to maximum prices. Consequent on the recent holidays 
the volume of business in finished iron has this week been 
comparatively small, but prices have hardened, and 
£13 15s. for ‘‘ Crown” bars may be taken as a general 
figure, although they may be purchased in some quarters 
at £13 10s. Iron plates are variously quoted at from 
£14 10s. to £14 15s. a ton, and iron hoop £16 to £17 a ton. 
Steel makers are working at high pressure. The works are 
practically under Government control, and manufacturers 
receive almost daily strong requests for the speeding up 
of orders. The colliers have not returned to work at all 
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well after the Christmas holidays, and there has been 
consequently a reduction of output. 


Engineering Trades in 1915. 


For months past the resources of the Birmingham 
engineering works have been fully taxed to cope with the 
work thrown upon them, and the greatest difficulty has been 
experienced in equipping and manning the works when 
completed. In most cases the new factories are of a per- 
manent type, and in design a very considerable improve- 
ment on most of those in which Birmingham industries 
have been previously housed. The plant installed has 
been chosen with both eyes on the poverty of the skilled 
labour market, and the latest automatic and labour-saving 
machinery has been put in. The new plants must in the 
future have a very important influence on the general 
engineering and allied trades. Primarily they have been 
put down to produce war material on a generous subsidy 
from the Government. But when the war is over they will 
go to swell the output in the open market, and must 
greatly accentuate competition. A complete year of war 
has meant for the Coventry engineering trades twelve 
months of abounding prosperity. The city is a place of 
controlled factories expanding in size and number as the 
months go by—one-half of its area an arsenal where work 
knows no pause. And full expansion has not yet been 
reached. Before a quarter of the next year has passed 
there will be yet more accommodation provided for 
munition production, and several thousand workpeople 
will have come into the city. The motor industry, on the 
private car side, has passed through a trying period. For 
the first time in the history of the trade there is an impost 
on foreign goods, but Coventry makers have benefited only 
in a negative way, because our own manufacturers are 
engaged in other productions. 


The Coal Trade. 


The fuel question continues acute ; the amount of 
coal sent out is nothing like equal to the demand. There 
has been great scarcity in the city during the holiday 
period, some yards and wharves having been completely 
cleared out. The pits, however, commenced a little earlier 
than usual after the holiday, and the resulting extra supply 
has been very acceptable. A rise in price is expected early 
in the New Year under the price regulation order, which 
bases selling prices on those prevailing two years ago. It 
is expected that coal will be dearer by from 6d. to Is. per 
ton. There are active inquiries for blast furnace coke. 
Buyers seek to get prices for deliveries at works, but it is 
made known that new contracts must be 24s. per ton at 
the ovens in South Yorkshire. This represents 30s. 
delivered to this district. Sellers of North Wales coke 
have none to offer yet awhile, and from South Wales 35s. 
per ton is quoted. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
New Year Prospects. 


Wir the opening of the new year the markets 
are face to face with a huge demand for material, which 
is likely to increase as the new munitions works get into 
active operation, and the lull in activity which so frequently 
comes with the Christmas holidays has been this year 
very short. The great scarcity of finished material of all 
kinds makes the position of the merchant very difficult, 
and the transport and delivery conditions add greatly to 
his embarrassment. It is now almost impossible to say 
beforehand what price would have to be paid for steel 
bars, wire rods or billets, and those who are fortunate 
enough to possess lots which they can deliver promptly 
can obtain almost any price they like to ask. The position 
in steel plates is less inconvenient, although even here 
some uncertainty as to price exists, but so far the great 
pressure of demand is not yet upon common steel plates 
or upon boiler plates. If enough labour can be secured, 
however, the shipbuilding industry will certainly be very 
active this year to make up for the deficiencies of 1915. 


Pig Iron. 


The market for common foundry iron is very 
firm, but there is as yet no definite rise in prices except 
as regards Cleveland iron, which would now cost in Man- 
chester about 88s. 8d. per ton, unless warrants were bought 
and the iron taken out of store. There is, however, 
practically no buying of this iron now for the Manchester 
foundries, which can do better with Derbyshire and 
Staffordshire. Holders of No. 3 Derbyshire iron were 
rather more variable in their prices than they were last 
week. Some of them are now trying for 85s. per ton 
delivered here, but others will accept as little as 82s. 6d. 
Some small quantity of Staffordshire foundry iron could 
also be bought at the latter price. As a matter of fact, 
buyers have not yet begun to act freely, and the less 
confident sellers allow themselves to accept rather less 
than should be obtained. Lincolnshire feundry iron is 
practically out of the market and would cost about 
86s. 9d. delivered, so that there is absolutely no competi- 
tion to fear in Derbyshire except by the small lots of North 
Staffordshire, and these are not enough to affect the 
market. If any really serious buying of common foundry 
pig should set in, one cannot avoid thinking that in a very 
short time much higher prices would have to be paid, and 
even if a legal limit be put upon pig iron prices it would 
probably be considerably above the present price of 
Derbyshire iron. In Scotch foundry iron a further 
considerable adva ce has been announced this week. 
The production of this class of iron has been reduced to 
a dangerously low ebb in order to put more furnaces 
upon hematite, and it is clear that the output is not 
sufficient for the needs of the foundry trade. The brands 
Glengarnock and Summerlee were both quoted at 108s. 
on the Manchester Exchange, i.e., for delivery free to 
Manchester docks, and Monkland was put up to 106s. 
No Eglinton is being offered here now, and in any case it 
would be as dear as Glengarnock. The rise in Scotch 
iron within the last four weeks is 20s. per ton, and it is 





rarely that any such rise has taken place within so short 
a time. From all appearances, however, the supply is 
so short that a further increase in the price is by no means 
improbable. 


Scrap. 


Dealers in scrap of all sorts maintain a very firm 
front. Steel scrap of really good quality is scarce, and 
any lots offering are soon sold. The dealers’ idea of price 
is now 100s. on trucks, but buyers struggle against this 
figure. Good heavy wrought scrap suitable for the forges 
can be sold easily enough at 95s. Textile machinery scrap 
has been difficult to sell for a long time, but, on the other 
hand, the supply coming into dealers’ yards is compara- 
tively small. The price asked up to the middle of this 
week was only 85s. per ton, and even this did not tempt 
buyers. But from conversations with various dealers 
one gathers that considerably more will soon be asked in 
view of the present high prices for Scotch pig iron. It is 
customary to reckon the value of this class of foundry 
scrap as within about 5s. of the price of a good brand of 
Scotch ; whereas, while we write, it is being offered at 
21s. per ton less than the cheapest of the Scotch irons. 


Semi-steel. 


There is practically no market here in semi-steel. 
One cannot find any sellers of billets, and the idea of price 
is altogether vague. Some people talk of £13 or £13 10s. for 
soft 2in. billets, and one is told that large quantities could 
be sold at the former price if they were available. It 
is difficult to know what to believe about such a state- 
ment, but it may be true. Certainly we are within 
measurable distance of a famine in billets. 


Finished Iron and Steel. 


There is here very considerable uncertainty 
about the prices for all classes of finished material and 
more uncertainty about the time within which deliveries 
can be made. We have the fixed minimum prices of the 
Lancashire Bar Iron Association, viz., £13 for iron bars, 
£17 2s. 6d. for iron hoops, £17 7s. 6d. for best steel hoops, 
and £16 17s. 6d. for soft steel hoops, and in the matter of 
hoops possibly business could be done at the prices named 
because a big advance has only just been announced. 
But one cannot buy bar iron at the fixed minimum, and 
probably at least £1 per ton premium would have to 
be paid. Bar steel prices are still more uncertain, ranging 
from about £14 10s. to £16 per ton. Ship plate and tank 
plate steel is steadier at about £12 5s. to £12 10s. 


Metals. 


The market for metals is stronger all round this 
week, and copper seems to have taken a more permanent 
upward course. On the Tuesday meeting in the Man- 
chester Exchange English best selected ingot copper was 
quoted at £106 10s. per ton and strong copper sheets at 
£119. Electrolytic copper was a little uncertain, but 
probably about £110 per ton. Tin took a sudden upward 
turn. Sellers were quoting £175 10s. to £176 per ton 
for English ingots. Lead was a very firm market at 
£32 for pig, and there was a feeling that prices would 
be higher in the near future owing to the large quantity 
of Australian metal which is now going to Russia direct. 
In spelter very little is being done and for small prompt 
lots merchants asked up to £95. 


Clerks and Recruiting. 


Complaints reach me of the trouble which 
engineering firms employed on war work meet with in 
retaining the necessary number of clerks to carry on their 
establishments, and the position of many clerks of military 
age who are quite indispensable to their employers is 
rendered painful. There is a tendency to look upon all 
clerical work as something which requires no special 
training and can easily be taken up by women or men above 
military age, but in many cases this is not so. Many 
readers of THE ENGINEER understand that the knowledge 
of costing possessed by some members of the clerical staffs 
is almost invaluable and can only be obtained by years 
of experience. Such men are just as necessary to their 
employers as those who are actually engaged at the lathe 
or bench. There is nevertheless a very great deal of 
clerical work that can be done by women, and the Man- 
chester Education Authority has started a scheme for 
training women for this kind of employment. Over 300 
of such helpers are now under tuition, the subjects taught 
being commerical arithmetic, correspondence, business 
facilities and book-keeping. The course lasts twelve 
weeks, and many women will be available at an early 
date. Another subject about which there are numerous 
complaints on the part of engineering employers is the 
extreme difficulty encountered in obtaining indispensable 
men back from the Colours. The head of one firm, which 
was one of the first in the district to be controlled, informed 
me that after many weeks of fruitless efforts he had given 
up the task as hopeless. 


The Holiday Season. 


Although work was generally resumed in good 
earnest after the Christmas holiday, there were some firms 
which made holiday on New Year’s Dayalso. In Lanca- 
shire, or, at any rate, in the southern part, New Year’s 
Day has generally been regarded as a dies non as far as 
business is concerned. 


The Motor Car Industry. 


The demands of the Government upon the 
output of motor vehicles by the leading makers in this 
district have been relaxed somewhat of late, and it is 
hoped that before long these firms will be able to resume 
to some extent their normal work, for I understand that 
the number of orders for commercial vehicles on the 
books is very large. In some cases, however, the shops 
are being turned on to the production of munitions or 
machine tools. The makers fear that unless the consent 
of the Government is given to the resumption of produc- 
tion for peaceful occupations shortly there may be 
a tendency to withhold orders in the expectation that the 
Government will flood the market with second-hand 





machines at the conclusion of the war, and it is urged that 
in the interests of the industry which has done so much 
for the country’s welfare at a very critical period of the 
war steps will be taken to os the market from being 
absolutely gutted with vehicles when their services are 
no longer required by the War-office. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is marked activity in the hematite pig 
iron trade of this district. In Cumberland there are 
sixteen furnaces in blast and in North Lancashire nine, 
five of which are at the Barrow Ironworks. The whole of 
the output is going into direct use, neighbouring steel 
makers accounting for a large proportion of it. The 
demand for iron is brisk all round, both for special and 
ordinary brands, and makers are well off for orders. There 
has been rather a holding back with regard to the placing 
of forward delivery orders on account of the price un- 
certainty, and the business that has been done has been 
for prompt deliveries. Makers here are not able as yet 
to fix up rates, but the nominal quotation for parcels of 
mixed numbers of Bessemer iron is about 137s. 6d. per 
ton net f.o.b., and special brands are at 150s. per ton. 
Warrants are idle at 115s. per ton net cash. Ferro- 
manganese is at £20 per ton. 


‘on Ore. 


The iron ore trade is fully employed. The demand 
on local account alone could easily take the whole of the 
output, but in addition there is a steady request on general 
home account. Prices are firm, with good average quali- 
ties at 26s. to 30s. per ton net at mines, and the best ores 
run up to 40s. per ton. Spanish qualities of ore are at 
26s. to 30s. per ton delivered. Last week a cargo of 
Algerian ore, 4700 tons, arrived in Barrow, and there was 
also an export of 5250 tons of manganese ore from Bombay. 


Steel. 


The steel trade is briskly employed on munitions 
of war at the Barrow and also the Workington plants. 
In general steel branches there is a fairly active state of 
affairs, but most of the attention is being paid to Govern- 
ment requirements. Rails are a quiet trade on general 
account. Heavy sections are quoted at £10 10s. to £11 
per ton, and light rails are at £10 15s. to £11 15s. per ton. 
For heavy tram rails there is not much call, and the price 
is £11 15s. per ton. Billets are in good demand for shell 
steel and are at £10 10s. per ton. Hoops are a steady trade 
at £17 5s. per ton. The plate mills at Barrow are still 
doing nothing in the way of shipbuilding material. 


Shipbuilding and Engineering. 


These trades observed a two and a-half days’ 
holiday and the shops and yards were again busily employed 
on Tuesday morning. 


Fuel. 


There is a brisk demand for coal and good steam 
sorts are at 22s. 6d. per ton delivered. House coal. is 
in good demand and rather short delivery at 23s. 6d. to 
35s. 6d. per ton delivered. For coke there is a very 
heavy demand, and East Coast qualities are at 32s. to 
38s. per ton delivered and Lancashire cokes are at 29s. 
per ton delivered. 


Shipping. 
The shipping trade is fairly well employed. Last 
week's exports included a cargo of 1950 tons of special 
iron to Rouen. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Iron and Steel Trades Review. 


Tue year just closed has seen most remarkable 
changes in the iron and steel trades, which have been 
entirely governed by the development of war operations. 
In contrast to pre-war times export business has had 
perforce to be curtailed chiefly on account of the huge 
amount of Government work necessitated, and to some 
extent on account of freight difficulties. The most 
striking feature of the pig iron trade was the startling rise 
in the price of hematite material, which is now practically 
double the price current at the opening of 1915. The 
margin it showed then over the value of Cleveland iron was 
about 12s., whereas it is now abnormally heavy at abouv 
5ls.aton. The price of hematite now ruling is the highest 
that has ever been touched since the year 1873, after the 
Franco-Prussian war. In sharp contrast to hematite, the 
demand for Cleveland iron was at no time really very urgent 
but the position has, nevertheless, quietly improved in spite 
of a big deficit in the shipments, and considering that the 
war closed two of Cleveland’s biggest markets, and also 
hampered the further use of others, the trade can con- 
gratulate itself that the position is as good as it is. At 
the beginning of 1915 the iron trade was passing through 
a period of disorganisation and uncertainty unparalleled 
in its history. The effects of the war acted and reacted 
upon the trade at every point, and while in some respects 
these effects were temporarily favourable, in others they 
were such as to occasion grave disquiet, with the result 
that business was on a very low level. Stocks accumulated 
and it was found necessary to reduce the make. In 
February the trade with neutral countries seriously 
diminished, owing to the scarcity of tonnage and prohibi- 
tive freights, and the shipments were the lowest on record. 
Then followed a rapid and substantial rise in vlaues, 
amounting to 10s. per ton, in March. This increase 
was due to a heavy all-round advance in costs of 
production. The spring trade was just beginning to 
open out when the Government issued an order pro- 
hibiting exports to neutral countries except under 
licence. This embargo was a severe blow to the Cleveland 
trade, for owing to heavy delays and uncertainty occa- 
sioned by the process of applying for licences, foreign 
consumers placed their orders elsewhere. Moreover, the 
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effect of the embargo was to depress values. Indeed, the 
position became so serious that the ironmasters were 
compelled to make representations to the Government. 
The outcome of which was the appointment of a 
local committee to whom the issue of licences was 
entrusted. It was the uncertainty and the very great 
delay involved in the application to London for licences 
which hampered business, but in June, when the committee 
got to work there was a remarkable change. Much of 
the friction, delay, and uncertainty which previously 
prevailed was obviated, and there was a marked revival 
in the trade with neutral countries. A substantial 
improvement in the shipments had a favourable effect 
upon values, and in July the price of No. 3 Cleveland rose 
to 68s. 3d. per ton. The months of August and September 
were of a very quiet character, and marked by no feature 
of particular interest. October was a more prosperous 
month. The shipments were the highest for any month 
sinee the war began, with the exception of November of 
the previous year, and values advanced considerably. 
The higher prices had the effect of bringing consumers 
freely into the market, and a great deal of iron was disposed 
of. Similar conditions ruled in November, but the 
scarcity of tonnage, the very high freights, and the bad 
weather caused a drop in shipments. The closing month 
of a remarkable year was characterised by unusual activity, 
and values rose to a higher point than any touched since 
the seventies. The shortage of makers’ iron became very 
marked, and in the closing days there was an abnormal 
resort to the public store, the total amount of iron in 
which on the 31st stood at only 114,533 tons, or 12,298 tons 
less than at the end of November. Tonnage was in much 
better supply during December, with the result that the 
shipments were not far short of 20,000 tons greater than 
those of November. While it is probably true that 1915 
has yielded much less satisfactory returns to those engaged 
in the Cleveland pig iron trade than previous years, it 
is encouraging to note how well the industry has weathered 
the storms which it has had to encounter. 


Steel Trade’s Remarkable Year. 


Unusually big and sensational price advances 
and unprecedented activity have been the outstanding 
features of the steel trade during the past year. Through- 
out makers have been overwhelmed with work. All 
departments have shared in the rush, which has been 
almost wholly on behalf of the Government. Now there 
is a ceaseless output, and this state of affairs is expected 
to continue for some considerable time, the orders in hand 
reaching a tremend te Little or no ordinary 
trade from private sources has been booked for many 
months. The output in-many instances does not even 
suffice to meet the orders actually in hand. Ordinary 
orders placed months ago, when the Government demand 
was not so great, have been left untouched. As regards 
prices they stand at an unprecedented level. But the 
past year was one of unexampled dearness, costs of produc- 
tion having gone up tremendously. Big increases of 
wages are in force in all departments, besides higher costs 
in other directions, and these factors have accounted for 
the great inflation of values. In 1914 the advance for 
steel plates between the opening and the close was 17s. 6d. 
This year steel plates in January were £7 10s. and angles 
£7 5s. At the end of March the official prices quoted were 
£9 10s. for plates and £9 5s. for angles, and a further 
advance of 10s. was made in June. The prices at the end 
of September were unchanged in the official list, but by 
the end of the year angles touched £13 and plates £11. 
The official figures, however, have not by any means been 
adhered to owing to the extraordinary activity, and 
some manufacturers claim to have sold plates at even £15 
per ton. Iron bars and angles have also advanced sub- 
stantially. They were £8 in January, £9 10s. at the end 
of the first quarter ; for common bars and angles £10 10s. 
at the end of June ; £11 10s. at the end of the third quarter 
and at present up to £13 is quoted. The great increase in 
values may be best illustrated by the following table 
showing the prices current at the beginning and at the 
close of the year :— 





January. December. 

8. £ se. d. 

Steel ship plates 710 0 11 0 0 
Iron ship plates .. 7s: ¢ 11 00 
Steel boiler plates . . 8 5 0 13 0 =(0 
Steel sheets, doubles 810 0 1215 0 
Steel sheets, singles as 8 5 0 1210 0 
Steel ship angles 7 5 0 13 0 0 
Iron ship angles 8 0 0 13.0 «0 
Steel joists .. .. 7 2 6 11 0 0 
Common iron bars. . 8 0 0 13.0 =O 


Maximum Pig Iron Prices. 


The Government scheme for the fixing of 
maximum prices for hematite pig iron, Cleveland foundry 
pig iron, and coke has, it is understood, been settled with 
the exception of a few minor details. Negotiations have 
been proceeding for some weeks between the Ministry of 
Munitions and the Cleveland ironmasters, and a scheme 
satisfying to both parties has been drawn up. There were 
many complex problems requiring solution, particularly in 
connection with coke and foreign ore, but these, it is 
understood, have been successfully overcome by the 
introduction of a sliding scale, and the scheme as a whole 
now only awaits formal ratification on both sides. The 
negotiations have been interfered with to some extent by 
the holidays, but it is generally believed that the scheme 
will be put into operation in the course of a few days. 
With regard to hematite there is to be a basis price of 
122s. 6d. per ton for East Coast mixed numbers. This 
price is based upon coke at 28s. and foreign ore at 34s. 
For every shilling advance in the price of coke above 28s. 
the ironmasters will be able to add Is. 2d. per ton to the 
price of hematite, while for every advance of Is. per ton 
in foreign ore, the makers will be able to add 2s. These 
arrangements do not apply to hematite of exceptional 
qualities, that is to say, to iron low in phosphorus or high 
in silicon, but solely to East Coast mixed numbers. The 
basis price of Cleveland foundry pig iron, of the standard 
No. 3 g.m.b. kind, is to be 80s., based upon coke at 28s., 
and for every advance of Is. in coke Is. 3d: may be added 
to the price of iron. With regard to coke 28s. has been 


fixed as the price of coke over .008 of phosphorus, and it is 
understood that this figure will apply to coke of the good 
medium blast furnace kind. The price of coke containing 





under .008 of phosphorus will be 30s. 6d. All these 
prices apply only to sales for home consumption, and not 
to the export trade. 


Cleveland Iron Trade. 


The New Year opens with values still advancing 
and the trade position stronger than ever. Business has, 
of course, been considerably interrupted by the holidays, 
but a fair amount has been put through and buyers have 
freely followed the advance in prices. The trade, however, 
is greatly handicapped by the lack of trucks and the 
scarcity of labour. Some heavy shipments have still to 
be made, but exports will be affected this month by the 
ice-bound conditions at Scandinavian ports. No. 3 g.m.b. 
Cleveland pig iron is quoted at 79s. 6d. for early f.o.b. 
delivery, whilst No. 1 is 83s. 6d.; No. 4 foundry 79s., and 
No. 4 forge 78s. The shipments of pig iron from the 
Cleveland district during December amounted to 56,716 
tons—1845 tons coastwise and 54,871 tons abroad—as 
eompared with 48,036 tons in November, an increase of 
18,680 tons. The total in December, 1914, was only 
21,480 tons. France was again the biggest customer 
with no less than 27,501 tons, as compared with 23,486 
tons in November, again accounting for practically one- 
half of the total foreign shipment. Italy took 10,144 tons, 
Norway and Sweden 6985 tons, Denmark 3098 tons, and 
North America 3248 tons. 


Hematite Pig Iron. 


The hematite pig iron trade, as far as shipments 
are concerned, is practically held up by the licence regula- 
tions. There is little or no new business being done at 
the moment, pending a definite announcement as to 
maximum prices. Makers, on the other hand, have no 
iron available for delivery over the next two or three 
months. The quotation for East Coast mixed numbers 
remains nominally at 130s. 

Iron-making Materials. ‘ 

There is little alteration in the foreign ore trade. 
Good deliveries continue to be made and consumers are 
therefore in a position to keep out of the market. With 
freight still around 21s. 6d. sellers continue to quote 38s. 
for best Bilbao Rubio of 50 per cent. quality ex ship Tees. 
Coke is still quoted nominally at 33s. for good medium 
furnace kinds delivered at the works. But only urgent 
business is being done, pending some announcement as 
to the maximum price. 


Manufactured Iron and Steel. 


A general resumption of operations was made 
at the iron and steel works on Monday after the shortest 
New Year holiday on record. Its curtailment, however, 
has been heartily acquiesced in by the workers, who more 
and more earnestly realise the claims of the situation. 
The position respecting steel is no easier. The demand 
continues unabated and it is practically impossible to 
place ordinary contracts. There has been no alteration in 
values, and such signs as there are point to still higher 
levels. The shipments of manufactured iron and steel 
from the Cleveland district during December amounted 
to 30,171 tons, as compared with 36,160 tons in November, 
a decrease of 5989 tons. This was the lowest total of the 
year, the next lowest being February with 32,343 tons. 
Of the total of 30,171 tons, 3678 tons—iron 2461 tons, 
steel 1217 tons—went coastwise and 26,493 tons—iron 
2616 tons, steel 23,877 tons—went abroad. France took 
12,214 tons, as compared with 20,612 tons in November. 
India and Ceylon received 6021 tons, as against 4493 tons, 
Japan 3226 tons, against 2773 tons; 967 tons went to 
Australia, as against only two tons in November, and 
Africa took 1916 tons, as against 1261 tons. 


The Coal Trade. 


There has been little attempt to transact business 
this week. The coal position, however, is unaltered as 
to figures, the old quotations being still in force all round, 
and it is not anticipated that the market will make any 
move of importance for some time yet. Northumberland 
collieries are plentifully supplied with tonnage—more 
than enough in some quarters for current needs. Durham, 
however, is rather troubled by delayed boats owing to 
the continued gales, and unless there is an improvement 
in the weather matters may show temporary awkwardness. 
Many of the pits were idle on Tuesday and in other cases 
the men have turned up in very small numbers, and 
with great pressure for prompt lots from the Government 
there is no coal available for the open market, and pros- 
pects point to a scarcity being felt throughout the whole 
month. Quotations are as follows :—Northumberlands : 
Best Blyth steams, 22s.; second Blyths, 20s. to 21s.; 
Tyne prime steams, 23s.; Tyne seconds, 21s.; Northum- 
berland prime steams, 21s. 6d.; unscreened bunkers, 
17s. 9d. to 18s.; best households, 22s. to 23s.; best smalls, 
12s. 6d.; second smalls, lls. Durhams: Best gas, 22s.; 
second gas, 20s.; special Wear gas, 23s.; smithy, 20s. to 
22s.; coking unscreened, 22s.; coking smalls, 20s.; ordinary 
bunkers, 2ls. to 21s. 6d.; best bunkers, 20s. to 24s.; 
foundry coke, 36s. to 38s.; furnace coke, 36s.; gas coke, 
28s. to 30s. 








SHEFFIELD. : 
(From our own Correspondent.) 
Work in Full Swing Again. 


THE long Christmas and New Year holiday is now 
only a remembrance. Everything is once more in full 
swing in the iron and steel industry. Machinery and plant 
have been overhauled, and munition workers have settled 
down with renewed energy to the task of placing the 
country beyond the fears referred to recently by Mr. Lloyd 
George. At the moment the labour supply is fairly well 
satisfied, but before the year has advanced very far several 
new ‘‘shops’”’ will be ready, whilst the spring—the early 
spring—should see some important munition factories, of 
the national series, completed. This will, of course, mean 
a new demand for men and women able to take charge of 
lathes. It is not easy to solve the problem as to where 





these people are coming from. I was discussing the matter 
this week at one of the armament works, and the feeling 
was expressed that as similar difficulties had arisen before 
and had been successfully met, the managements affected 
were not going out of their way to meet trouble. The 
Government know and fully appreciate the need, and may 
now be trusted to see that not only the military but the 
labour ranks are kept supplied with recruits. 


Skilled Men from the Colours. 


A good deal has been written of late about men 
being returned to the steel works from service with the 
colours. Some writers have gone as far as to say that large 
numbers have been thus returned—specially skilled men, 
of course. Inquiries I have made, however, fail to lend 
much support to these reports. Men who obviously ought 
never to have gone to the colours, being of more value in 
the steel works, are certainly being permitted, or induced, 
ta return, but only in driblets, so to speak. Even then 
it seems very seldom that they return to their old jobs, with 
the result that, being specialised workers, they as often as 
not prove failures, or next to that, in the work to which they 
are put. The fact is that whilst most engineers might 
become of the utmost use in any department immediately 
they have finished their apprenticeship, as the years pass 
on the skill of these men is generally directed into certain 
definite channels. They become specialists, and as such 
are very valuable workmen, but as soon as you put them 
to some other job they are more or less at sea. That is 
what is happening. The right men are returned from the 
colours but are sent to the wrong jobs. In other words, the 
work of correcting the mistake made in permitting these 
men ever to leave their civil employment is only being half 
done, with the result that, generally speaking, no one is 
satisfied. I know of cases in which employers to whom 
they have been sent wish they had never seen them, and 
others in which the men themselves repent ever having been 
induced to leave the trenches. The whole thing could be so 
easily set right that it seems a thousand pities the matter 
is not taken up in a business-like spirit. If men must be 
sent back from the colours, let them be not only the right 
men, but let them be sent to the places from which they 
came or where they know they can do the best work ; 
otherwise they had better remain in khaki. 


Standardisation of Steel Tires. 


A day or so since I was chatting with an official 
at one of the big works here on the subject of the standardi- 
sation of steel tires. It is, of course, well enough known 
that a dozen different corporations or tramway companies 
will have as many different sizes and styles of wheels for 
their rolling stock. In normal times this presents very 
little difficulty, as the léading manufacturers will tender 
according to specification and readily execute any contract 
they may succeed in obtaining. But these are not normal 
times. Neither tramway undertakings nor railways are 
securing all the renewals they would perhaps like, but the 
supply available for them would be a very much freer and 
fuller one if there were more uniformity in their specifica- 
tions. To keep to the subject—steel tires—the present 
output is severeiy restricted, but standardisation would 
remove much of the restriction. A step of that kind is at 
present under consideration, though I understand that 
so far nothing absolutely definite has been done. It may, 
however, be recalled that a few weeks back a joint confer- 
ence of representative manufacturers and delegates of 
the Tramways and Light Railways Association and the 
Municipal Tramways Association was held here to discuss 
the question of standardisation, with a view to increasing 
the available supply of steel tires. In the course of the 
negotiations it transpired that the annual requirements 
of the members of the two associations aggregated about 
35,000 driving and pony tires, and an agreement was 
reached according to which the manufacturers were tc 
make tires in standardised sizes in three groups, deliveries 
to be made at specified times and at prices agreed upon. 
That, I understand, is as far as the matter has gone, 
though, upon the basis explained, there have been certain 
inquiries made of manufacturers by various members of the 
associations named. This is not the only direction by a 
long way in which standardisation in the steel trade would 
very materially assist output, but it is not to be assumed 
that manufacturers would in all cases jump at the idea. In 
the existing circumstances, anything that will assist in 
eking out the capacity of steel works is welcomed, but in 
ordinary times the individuality of some firms is a very 
strong point with them. Take springs, for instance. 
Standardisation might very well be adopted, but it is 
often just a peculiar twist of a spring which brings prestige 
to the manufacturer, and if standardisation precluded that 
peculiarity a valuable asset would be lost. Nevertheless, 
the standardisation of steel tires, once adopted, will 
scarcely be dropped at the close of the war, and will in 
all probability be followed by the standardising of other 
manufactures. This, indeed, has always been one of the 
strong features of German industry, and in future we 
shall have to fight that country with her own kind of 
weapons more than we have deigned to do in the past. 


Round the Works. 


Whether or not there is anything in the suggestion 
I cannot say, but there seems a belief in some quarters 
here that stuff is still finding its way from Germany. I 
have recently heard doubts expressed about the origin 
of certain billets coming from America, but, of course, 
it is easier to make such suggestions than to prove them, 
though there are plenty of men in the trade who would 
have no difficulty about distinguishing between a German 
and an American billet. The demand for bar iron is 
not brisk, and though the falling-off in output is in a way 
atoned for by the activity of makers in rolling shell steel, 
there can be no sort of question about which they would 
rather be doing from a profit-making point of view— 
rolling shell steel for munition werks or producing bar 
iron at £13 per ton net. That price, however, is very 
high, and there are stated to be cases in which blacksmiths 
in the country who want material pretty badly will not 
or cannot come into the market at the prevailing figure. 
The same inflation is associated with common steels. 
Material which is commanding, say, £17 for anything like 
prompt delivery might possibly be obtained for £13 10s. 
or £14 for delivery in from four to six months, but in 
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existing conditions that would be of little use to anyone, 
so that the only alternative is the higher quotation. As 
to railway traffic, there has undoubtedly been some 
measure of clearance of congestion, but the general 
attitude of the railway companies is being bitterly com- 
plained about in many quarters. One merchant told me, 
in despair, that he was finding traffic simply impossible. 
Promises were being made only to be broken without 
explanation, and stuff which he had imagined to be on its 
way sent back again. The Chamber of Commerce, I 
believe, has received many complaints of late, with 
urgent requests that the matter should be taken up with 
the railway companies. But these protests seem to bear 
little fruit. So far as general business is concerned, things 
appear to be in very much the same position as before 
Christmas. New oversea bookings include springs and 
buffers for Bombay, steel for Antofagasta, Toronto, 
Montreal and Manilla, cutlery for Buenos Aires, Rio, 
Montreal and Kingston (Jamaica), saws for Santos, Monte 
Video and Calcutta, machetes for San Juan, electroplate 
for Rangoon, files for Caleutta, Rangoon and Cawnpore, 
and tools for Buenos Aires and Calcutta. 


An Appeal to Patriotism. 


Just before the old year closed an incident which 
ought to be recorded in these columns occurred in Sheffield. 
Sir Alfred Hopkinson, K.C., presiding over a meeting of 
the General Munitions Tribunal for.the Division of York- 
shire and the East Midlands, had to adjudicate in the first 
case in Sheffield in which a firm had found it necessary 
to allege that there had been a strike in connection with 
munitions. The circumstances were, briefly, that eighty 
men employed in three shifts on three shell presses at the 
Weedon-street Works of Thomas Firth and Sons contra- 
vened the provisions of the Munitions Act by striking 
over a difference as to the rate of wages and conditions 
of employment, when the dispute had not been reported 
to the Board of Trade. The trouble appeared to have 
arisen out of a new price list, by the operation of which 
certain men had not received a direct advance. Sixty 
of the men charged were fined sums varying from £3 
down to 5s. The firm expressed sorrow at having to 
bring the charges, and it was stated that the defendants 
had not been acting under the advice or control of any 
trade union. Sir Alfred. Hopkinson, in imposing the 
penalties, said there was no desire to be vindictive, but 
it was necessary to mark the seriousness of striking. The 
proper way out of wage troubles, he added, was to appeal 
to the special tribunal provided by the Act. It was 
important to remember that the Act viewed strikes so 
seriously as to fix a penalty of £5 per day on anyone 
taking part in a strike. He was sorry to say it was per- 
fectly clear there had been a strike in this case, but he 
hoped that, whatever happened in the future, the worker, 
af any rate, was going to do his best. The business of a 
man now, when anybody appealed to him to cease work, 
was to reply, ““ No; [won't strike. I will do my duty and 
my best for my country as an Englishman.” At one 
stage Sir Alfred’s appeal to patriotism was applauded 
by the men themselves. 


Pig Iron and Billets. 


Values in the pig iron market generally are 
unsettled in consequence of the proposals for fixing 
maximum prices. So far nothing definite appears to have 
been done in the matter, though it is probably only a 
question of a short time. The maximum quotations for 
West and East Coast may be 127s. 6d. and 122s. 6d. 
respectively, but these figures would be subject to a 
sliding scale based upon the coke, ore, &c., markets. In 
the case of the East Coast hematite mixed numbers, this 
seems to work out at 136s. f.o.t., which is now the maximum 
quotation, and the nominal price of West Coast mixed 
Bessemers has risen to 137s. 6d. f.o.t. At these figures, 
however, there is little or no buying, nor is any iron worth 
speaking of available until the second quarter. Derby- 
shire makers are asking for 79s. to 80s. delivered Sheffield 
for foundry and 2s. less for forge, and Lincolnshire iron 
appears to keep at the level of the quotations previously 
given, viz., 85s. at furnaces for all makes. Billets are most 
difficult to obtain. There is no change in quotations. 
but these are merely nominal, for makers easily command 
substantial premiums. 


Fuels. 


With works in full swing again the local demand 
for steam coal, cobbles and nuts is on a large scale. There 
is no doubt the restricted exports before the holidays, 
following the many refusals of licences, liberated a con- 
siderable tonnage of fuel for the inland market, and, gener- 
ally speaking, works are now able to obtain full supplies 
with little difficulty. The market, however, keeps very 
strong, and collieries are being pressed for deliveries on 
contract. Contracts were all renewed from the Ist inst., 
but in some cases tonnages had to be reduced. Ship- 
ments are now on a moderate scale, though many applica- 
tions for licences to export to-neutrals are still being 
refused. So far as small fuels of all descriptions are 
concerned, the position is daily becoming more difficult. 
Practically all collieries are fully sold on contracts, and 
there is scarcely anything available for the open market. 
With a steady expansion in local requirements of this 
class of coal supplies must soon fall short of demand, and 
it is considered quite within the bounds of possibility that 
the Government may be compelled eventually to take 
some action in the matter. Prices of steam coal are firmly 
held, current quotations being per ton at pits as follows :— 
Best South Yorkshire hards 17s to 17s 9d; best Derby- 
shire, 17s to 17s 3d.; second quality, 15s. 6d. to 16s.; and 
steam cobbles, 15s. 6d. to 16s. 








SCOTLAND. 
(From our own Correspondent.) 
Trade in 1915. 


THE past year has been characterised’ by 
phenomenal industrial activity, and work has proceeded 
under exceptional pressure with tremendous output, even 
in face of unprecedented circumstances which, in ordinary 





times, would have produced industrial stagnation. The 
position is, of course, only the natural outcome of the 
Government demand for war materials and the energies 
of the works have been almost entirely devoted to the 
prosecution of this particular business. The record of 
business has been one of steadily increasing demands, 
searcer and dearer raw materials, with a substantial rise 
all round in the prices of the finished article, and last but 
not least, a totally inadequate supply of skilled labour. 
These conditions have been most pronounced in the steel 
trade. Everything possible has been done to increase the 
output capacity of the works, and while a great improve- 
ment has been effected the actual production is as far off 
the desired result as ever. Quotations have been on the 
up grade all the year, and are now on a particularly firm 
basis, as will be seen from the following prices :—Ship 
plates in 1914, £7 2s. 6d. per ton, now £12; boiler plates 
£7 10s., now £13 ; angles £7 5s., now £13, for home delivery 
less the usual discount, with export prices on the same 
level. The conditions affecting the steel trade had also 
a dominating influence over the various branches of the 
iron trade. Black sheet and malleable iron makers 
experienced a period of activity unequalled in the trade, 
particularly the former, and as in the steel trade values 
reached an almost unprecedented level. The outstanding 
weakness throughout has been the supply of raw materials. 
Other unpropitious circumstances arose which were more 
or less satisfactorily dealt with, but this question of raw 
materials is still giving considerable cause for anxiety. 
The shutting-off of Germany and the Continent as sources 
of supply was not, so seriously felt so long as America was 
able to send large shipments, but the partial suspension 
from that quarter has created a difficult position. This 
brings us to the reason for the stoppage of supplies from 
the States. For a time after the commencement of the 
war American mills were very quiet, and there were large 
quantities of raw materials available for shipment, but 
with the gradual shutting out of mercantile business in 
this country large contracts were placed overseas, which 
were followed by orders for munitions of war to supplement 
the home production, until the American mills became so 
active that supplies of raw materials were at a premium. 
And that is still the position in the meantime. The pig 
iron trade was prominent owing to the sustained heavy 
demand for Scotch hematite, which is now quoted in the 
region of 133s. per ton, the highest level attained for many 
seasons if not, in fact, a record. Ordinary qualities only 
became correspondingly active in the latter part of the 
year, but nevertheless the rise in values was very rapid, 
and the closing quotations showed a gain of from 29s. to 
34s. per ton since the beginning of January. The history 
of the coal trade in 1915 is another record of difficulties 
surmounted. Business has been interfered with at 
different times owing to lack of labour, a scarcity of 
carrying tonnage, and the export licences question. The 
latter reason influenced business in Fifeshire to such an 
extent that collieries were forced to dispatch large quan- 
tities of coal to West of Scotland ports for disposal. In 
the western district, however, the industrial demand was 
so insistent that the drop in the export department was 
never felt ; in fact, as time went on the quantities available 
for shipment were rapidly decreasing. As in other 
trades, the past year was outstanding in the matter of 
values, prices having reached an exceptionally firm level, 
which may be judged from the quotation for splint coal 
f.o.b. Glasgow, which is now 23s. to 30s. per ton, compared 
with 13s. to 16s. 6d. per ton in January. The end of 
1915 found the position, from an industrial point of view, 
firm all round, with the prospect of favourable conditions 
for many months to come, at any rate so long as the war 
lasts. 


Glasgow Dockers’ Wages. 


A conference between representatives of the 
tlasgow Shipowners’ and Dock Labour Employers’ 
Committee and the Scottish Union of Dock Labourers 
was held in Glasgow during the past week, at the close of 
which the following official statement was issued :— 
It was agreed that the wages of dock labourers at Glasgow 
Harbour should be increased by ld. per hour for both day 
and night work. The new agreement was signed at the 
meeting, and is to hold good until the declaration of peace, 
and in the intervening period no new claims for the 
revision of rates or for extras are to be put forward by 
either side. 


Pig Iron. 


The Scotch pig iron trade was very active during 
the past week, hematite in particular going away freely 
while the prices quoted were firmer. There are 7] furnaces 
in blast in Scotland, the same number as last week, and 
three more than in the same week twelve months ago. 
The warrant market was decidedly firm in tone, and 
although the turnover, amounting to 19,000 tons, was 
not unusual the closing price of Cleveland iron at 78s. 3d. 
per ton cash buyers was the highest for the year. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Govan f.a.s. at Glasgow, Nos. 1, 
93s.; Nos. 3, 92s.; Carnbroe, No. 1, 96s.; No. 3, 92s.; Clyde, 
No. 1, 103s. 6d.; No. 3, 97s. 6d.; Gartsherrie, Summerlee, 
Calder and Langloan, Nos. 1, 102s. 6d.; Nos. 3, 97s. 6d.; 
Glengarnock, at Ardrossan, No. 1, 100s.; No. 3, 95s.; 
Eglinton, at Ardrossan, or Troon, No. 1, 97s. 6d.; No. 3, 
95s. 6d.; Dalmellington, at Ayr, No. 1, 97s. 6d.; No. 3, 
95s. 6d.; Shotts, at Leith, No. 1, 102s. 6d.; No. 3, 97s. 6d. 
per ton. 


Finished Iron and Steel. 


The steel works are as active as ever owing to the 
pressure for delivery ; the stoppage for the holidays will 
be as brief as possible. There is practically no business 
being done in the home market apart from Government 
work, but the export demand continues fairly satisfactory. 
Black sheet makers are losing time owing to a scarcity of 
materials, particularly in the case of thin gauges, and this 
factor accounts for a further rise in quotations, which have 
doubled since the beginning of the year. The price for 
7 to 11 bg. is now £16 15s. per ton, less 24 per cent. 
Glasgow warehouse. Malleable iron makers are booking 
as much business as they deem expedient in the cireum- 





stances. Works are fully employed and outputs are large, 
though the difficulty of securing billets is increasing. 
“Crown” iron bars are quoted £13 and over, less 5 per 
cent. for home delivery, and mild steel bars £16 to £16 10s. 
per ton, less 5 per cent. 


Coal. 


Firm conditions rule in the Scotch coal trade, and 
an active business is being done in all districts. All 
qualities of coal are heavily booked and firmly held, and 
supplies are, generally, difficult, to arrange. Shipments 
from Scottish ports during the past week amounted to 
179,532 tons against 188,798 in the preceding week, and 
214,876 tons in the same week in 1914. The total ship- 
ments for 1915 amounted to 11,381,667 tons compared with 
13,893,221 tons in 1914, a decrease of 2,511,554 tons. 
Ell coal is quoted f.o.b. at Glasgow, 21s. 6d. to 22s.; splint, 
23s. to 30s.; navigations, 23s. to 24s. 6d.; steams, 18s. to 
22s.; treble nuts, 21s. to 21s. 6d.; doubles, 19s. to 19s. 6d.; 
singles, 18s. 6d. to 19s.; best screened navigations f.o.b. 
at Methil or Burntisland, 25s. to 26s.; first-class steams, 
22s. to 23s.; best screened steam coal f.o.b. at Leith, 
20s. Gd. to 21s. 6d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue year which has just closed, remarkable as 
it has been for wide fluctuations in values of coals, has 
nevertheless been on the whole a very prosperous one 
for South Wales. This district is undoubtedly one of 
the most favoured in the whole country, and however 
much those engaged in the commercial side of the coal 
industry have been distracted by restrictions and un- 
certainty, which is always the bugbear or the charm of 
the market, the fact remains that everyone has much 
to be thankful for, and particularly for the Navy. The 
official returns of foreign shipments for the month of 
December are not as yet obtainable, but, taking an 
estimate for that month the total amount of coal sent 
to foreign destinations last year reached the approximate 
quantity of 18,584,214 tons, which, considering all the cir- 
cumstances, is a remarkable aggregate. This quantity, it 
should be pointed out, does not include shipments on 
Admiralty account or the amount taken on behalf of our 
Allies, and compares with 24,475,551 tons for 1914, in 
which year there were five months of war, and conse- 
quently figures relating to Government supplies are 
excluded for that period. Nominally there is a decrease 
of 5,891,337 tons, but the probability is that if the full 
returns were obtainable it would be seen that the falling 
off was a comparatively insignificant quantity. It is 
believed also that production has not suffered quite to 
the extent that was generally reported. More coal than 
ever has gone inland, and it is computed that the decrease 
in output is not more than one million to one-and a-half 
million tons. Although commercial men almost invariably 
confess that they are glad to see the back of the old 
year, 1915 has left to 1916 the legacy of high freight 
rates, high costs of materials generally, and above all 
the element of uncertainty. In fact, so far as outward 
freight rates go, it would be no surprise if the highest 
figures of the last two or three months were eclipsed. In 
the case of pitwood the abnormal prices of 52s. to 53s. 
still prevail. It is interesting to note that whereas last 
year open market prices ranged from 24s. to 53s., the 
fluctuation in 1914 was from 18s. to 35s. Some effort is 
apparently being made to assist the industry in the matter 
of pitwood. Cases have recently come to light in which 
neutral shipowners with vessels working in the Bay trade 
have had pressure brought to bear upon them to bring 
back to this country cargoes of pitwood, iron ore, &c., 
instead of running backward in ballast. In fact, vessels 
have only been allowed to take bunkers conditionally 
upon the steamers returning with a homeward cargo. 
Fears have naturally been aroused that this step would 
have the effect of stiffening outward freight rates, as it 
means that vessels will be away longer, but however this 
may be, it is very necessary that imports of pitwood 
should be facilitated, as the scarcity and dearness of supplies 
is becoming a very serious matter. Outward freight 
rates have, as things have turned out, taken an upward 
course, but this cannot be attributed to the step adopted 
regarding some neutral vessels. The bad weather which 
has prevailed now for a week or more has been responsible 
to a large extent in so delaying tonnage that the demand 
for prompt boats has increased, and, furthermore, there 
are now more orders in the market for French Bay ports. 
Recently, owing to the acute congestion at French ports 
and the scarcity of wagons there, merchants were in- 
structed not to send any more coals over for a time, but 
it is now reported that wagons are better, and this will 
lead to a resumption of shipments. Coals are certainly 
strong in value, and the Admiralty is in a large measure 
responsible owing to its demands. 


Foreign Coal Exports. 


Shipments on foreign account were adversely 
affected last week by the holidays, and the total from 
Cardiff, Newport, Swansea and Port Talbot only amounted 
to 198,568 tons, which compared with 383,904 tons for 
the corresponding period of last year, the falling off, 
therefore, being 185,336 tons. Cardiff sent away 95,437 
tons, which was 128,607 tons less than a year ago. The 
chief destination was Bordeaux with 12,230 tons, while 
as regards South America shipments comprised 5875 tons 
to Buenos Aires, 5205 tons to La Plata, and 4986 tons 
to Monte Video. From Newport the total was 44,748 
tons, which was a reduction of 23,589 tons on a year ago. 
Swansea’s contribution was low, being only 35,917 tons, 
or 30,441 tons less than for the corresponding period. 
Port Talbot dispatched 22,466 tons, the decrease being 
2699 tons. 


Dry Dock Amalgamation. 


Negotiations have for some time past been in 
progress for the acquisition by the Cardiff Channel Dry 
Docks and Pontoon Company, Limited, of a controlling 
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interest in the Barry Graving Dock and Engineering 
Company, Limited. Both concerns are leading ‘and 
successful undertakings, and the news of the proposed 
amalgamation has created great interest in South Wales. 
Agreement has been practically come to by the parties 
representing each company carrying on the negotiations, 
and is now in the hands of the legal representatives for 
drawing up the conditions, &c., in proper form. The 
terms provide that the ordinary shareholders of the Barry 
Graving Company shall receive £21 for each £10 share, 
viz., £10 in cash and the equivalent of the balance of £11 
in Cardiff Channel Company’s shares. The merge is of 
importance inasmuch as it will give the Cardiff Channel 
Company dry docks at Barry. The Cardiff Channel 
Company has repairing works there, but has been up to the 
present dependent upon the commercial dry dock which 
belongs to the Barry Railway Company if it wants to 
dry-dock a steamer. Apart from the Mercantile Pontoon 
Company, Limited, the Bute Shipbuilding and Ship 
Repairing Company, Limited, at Cardiff, and the Tredegar 
Dry Dock and Wharf Company, Limited, at Newport, 
all of which are subsidiary undertakings of the Cardiff 
Channel Company, the latter has dry docks at Cardiff, 
Newport and Sharpness. 


Coalfield Development, 


New pits which have been sunk by the Great 
Western Colliery Company at Cwm, Llanwit Fardre, 
are now nearing completion, and it is expected that before 
long everything will be ready for coal raising. When 
completed the colliery will be one of the largest and 
most important undertakings in the coalfield, and will 
add substantially to the activities in the Pontypridd 
district. The colliery is equipped with the most up-to- 
date plant, and railway access has been secured by a 
connection with the Llantrisant branch of the Taff Vale 
Railway. The work of sinking the pits to a depth of 
nearly 800 yards has occupied three and a-half years. 
The main winding shaft is designed to raise about 350 tons 
per hour, and the cage will have two decks, each capable 
of carrying four trams. Several seams of coal have been 
proved and found to be of excellent quality. 


Current Business. 


Market conditions since the holidays have been 
very unsettled owing to tonnage having been driven 
out of position by the gales. It was expected that the 
market would develop considerable irregularity as a 
consequence of steamers not arriving in dock at the 
time expected, and, in fact, on Monday there were some 
weak spots for imntediate loading, but nothing like what 
was anticipated, for the reason that there was a fair supply 
of tonnage in dock and the fact was overlooked that 
outputs were still below the normal quantity and con- 
siderably more coal than usual is going inland. The 
Admiralty authorities have also been taking up a sub- 
stantial amount of tonnage, and this on the top of the 
fact that colliery owners have numerous delayed boats 
to arrive has given a decided fillip to the market for large 
coals. Colliery salesmen are fully stemmed, and assuming 
that steamers come along better, there is every indication 
of very strong conditions. It is now practically impossible 
to get large coals. Values are largely nominal and in 
some cases shillings above the ordinary. quoted prices 
are demanded, but in such instances it is safe to draw 
the conclusion that they have no free coals to offer. 
Ordinary second Admiralties are up to 27s. Dry coals 
are firm and owners have little or none to sell. Mon- 
mouthshires are a strong section and are better off than 
other sections relatively in the matter of tonnage. Western 
Valleys have been sold at 25s. 6d., and in the case of one 
of the best Eastern Valleys as much as 27s. 6d. has been 
indicated, but there is no one ready to pay this figure 
at the moment. For ordinary Eastern Valleys 23s. has 
been offered for supplies over the year, but no one will 
sell at the price. Bituminous qualities are very hard to 
get. Small coals have improved. Colliery salesmen 
decline to accept less than 16s. for the best bunkers and 
in some cases 17s. is asked, while for cargo sorts best 
qualities rule about I1s., with inferiors down to about 
8s. 6d. Patent fuel is very steady and makers are well 
booked, while the pitwood market has been at a standstill 
for the reason that there are no supplies on the market, 
and those which are due to arrive shortly are practically 
all for Admiralty collieries. 


LATER. 


The coal market continues to show incfeasing strength 
and values of all large coals are firmer, while the difficulty 
of securing spot supplies is very much greater. Tonnage 
is now coming to hand which was due before the holidays, 
and there is every prospect of the market being firm for the 
next fortnight or so, but as regards later dates the outlook 
is not so definite, and the question is whether tonnage 
supplies will be maintained. At the moment chartering 
is very quiet, as so little tonnage is on offer. In the case 
of West Italian ports 70s. is offered by merchants, this 
rate being 4s. above the record for last year. Tonnage, 
however, must be attracted somehow, as orders are 
numerous, and it is well known that foreign coaling depéts 
are practically cleaned out of supplies. Ordinary second 
Admiralty large are worth 27s.; best drys 26s. to 27s., and 
ordinary drys 25s. to 26s. Monmouthshires cannot be 
bought in the case of the better qualities, although nomi- 
nally the prices are on the basis of 26s. to 26s. 6d. for black 
veins, 25s. 6d. to 26s. for Western Valleys, 25s. to 25s. 6d. 
for best Eastern Valleys, and 23s. 6d. to 24s. 6d. for 
ordinary Eastern Valleys. Bituminous descriptions are 
also scarce, and range about 23s. to 24s. for No. 2 Rhondda 
large. Smalls are firmer in the case of bunkers. Best 
qualities are 16s. to 17s. and seconds 15s. to 16s., cargo 
sorts being unchanged at about 8s. 6d. to Ils. Dry 
smalls and dry duff are the only weak spots. Patent fuel 
is firmer at 25s. 6d. to 28s., pitwood remaining unaltered. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 26s. to 27s.; ordinaries, 
25s. to 26s.; best drys, 25s. 6d. to 26s. 6d.; ordinary drys, 
24s. 6d. to 25s. 6d.; best bunker smalls, 15s. to 16s.; best 
ordinaries, 14s. to 15s.; cargo smalls, 10s. to 11s.; inferiors, 
8s. 6d. to 9s. 6d.; washed smalls, 13s. to 15s.; best Mon- 





mouthshire black vein large, 26s. to 26s. 6d.; ordinary 
Western Valleys, 25s. to 26s.; best Eastern Valleys, 24s. 
to 25s.; seconds Eastern Valleys, 23s. to 24s. Bituminous 
coal: Best households, 23s. to 24s.; good households, 22s. 
to 23s.; No. 3 Rhondda large, 24s. to 25s.; smalls, 19s. 6d. 
to 20s. 6d.; No. 2 Rhondda large, 20s. 6d. to 21s. 6d.; 
through, 16s. 6d. to 17s. 6d.; smalls, 14s. to 15s.; best 
washed nuts, 25s. to -27s.; seconds, 22s. to 24s.; best 
washed peas, 20s. to 22s. 6d.; seconds, 18s. to 20s.; patent 
fuel, 248. to 25s. Coke: Special foundry, 42s. 6d. to 
45s.; good foundry, 40s. to 42s. 6d.; furnace, 33s. to 35s. 
Pitwood, ex ship, 52s. to 53s. 


Newport. 


The market opened the week with a firm tone, 
which has been well maimtained, although tonnage supplies 
have been weakened by the gale ; still, collieries have had 
sufficient in hand to tide them over, with the result that 
values are strong, especially for forward shipment, as it 
is expected that unusual pressure for supplies will be 
experienced when boats arrive more freely. Collieries are 
generally well stemmed for this month, and inasmuch 
as there is so little coal offering on the market values are 
likely to appreciate still more. Approximate quotations : 
Steam coal: Best Newport black vein large, 26s. to 
26s. 6d.; Western Valleys, 25s. to 26s.; Eastern Valleys, 
24s. 6d. to 25s.;. other sorts, 23s. 6d. to 24s. 6d.; best 
smalls, 13s. 6d. to 14s.; seconds, 12s. to 13s. Bituminous 
coal: Best house, 22s. to 24s.; seconds, 21s. to 22s.; 
patent fuel, 24s. to 24s. 6d. Pitwood, ex ship, 53s. to 
53s. 6d 


Newport Metal Exchange. 


All sections of the local iron and steel trades show 
renewed activity. The inquiries are good, and the tone 
generally is firm. Both Bessemer and Siemens qualities 
of bars are higher in price, but quotations are purely 
nominal. Pig iron is harder in value, while rails show an 
advancing tendency. Very little new business is possible 
in tin-plates, and quotations tend to improve. Iron ore is 
very firm. 


Swansea. 


The tone of the market has improved slightly 
as the result of steamers being more numerous than was 
the case last week. Arrivals over the week-end were 
better, but still supplies are not adequate to requirements, 
and there has been easiness prevalent in anthracite large, 
and business has been concluded at lower figures than 
before the holidays. Machine-made descriptions have 
kept up well, though weak spots were apparent for 
immediate shipment. Rubbly culm and duff continue 
slow in demand and are easy. Complaints have recently 
appeared in the Press concerning the high price of £5 15s. 
to £6 per ton for anthracite coals in Paris, but it is evident 
from a bare examination of costs that the fault is not by 
any means all on this side of the Channel. The cost of 
coal has certainly gone up from 24s. to 25s. before the 
war to 45s. to 50s. now, but taking the price at 50s. and 
allowing 22s. 6d. for freight rate to Rouen, the total 
comes to 72s. 6d. per ton. It will thus be seen that there 
is 47s. 6d. to be accounted for in the cost between Rouen 
and the consumer in Paris, so that someone is making a 
huge profit on the other side. Anthracite: Best malting 
large, 33s. to 34s. 6d.; second malting large, 31s. to 32s.; 
big vein large, 30s. to 32s.; red vein large, 28s. to 30s.; 
machine-made cobbles, 43s. 6d. to 45s.; French nuts, 
47s. 6d. to 48s. 9d.; stove nuts, 45s. 6d. to 47s.; beans, 
32s. 6d. to 33s. 3d.; machine-made large peas, 19s. 6d. 
to 20s. 6d.; rubbly culm, 6s. 6d. to 7s.; duff, 2s. 3d. to 
2s. 6d. Steam coal: Best large, 21s. to 24s.; seconds, 
18s. 3d. to 20s.; bunkers, 15s. 9d. te 18s.; smalls, 7s. to 
8s. 9d. Bituminous coal: No. 3 Rhondda large, 23s. 6d. 
to 26s. 6d.; through and through, 19s. 6d. to 22s. 6d.; 
smalls, 15s. 6d. to 18s. 6d. Patent fuel, 21s. 6d. to 23s. 


Tin-plates, &c. 


Production at the iron and steel works last week 
was affected by the fact that it was a short week, but things 
are becoming more settled now and activity is general. 
The wages of South Wales and Monmouthshire iron and 
steel workers have been advanced 4} per cent. as from 
January Ist in aecordance with the sliding scale agree- 
ment. Tin-plates continue very firm. The following 
are the official prices from the Swansea Metal Exchange : 





Tin-plate and other quotations: I.C., 20 x 14 x 112 
sheets, 26s.; I.C., 28 x 20 x 56 sheets, 26s. 6d.; I.C., 


28 x 20 112 slieets, 52s. 6d.; I.C. tenes, 28 x 20 x 
112 sheets, 42s. 6d.; galvanised sheets, 24 g., £25 10s. to 
£36 in bundles ; block tin, £174 pef ton Gash, £175 per 
ton thrée months; eopper, £87 7s. 6d. per ton cash, 
£82 2s. 6d. per ton three montlis. Lead Rnglish, 
£31 5s. per ton; Spanish, £31 per ton ; spelter, £88 per 
ton. Tron and steel :—Pig iron: Standard iron, 78s. 9d. 
per ton cash, 79s. 2d. one month ; hematite mixed num- 
bers, 115s. per ton cash, 116s. one month ; Middlesbrough, 
79s. 1d. per ton cash, 79s. 6d. one month; Scotch, 85s. 
per ton cash, 85s. 6d. one month; Welsh hematite, 
£7. 5s. dd.; East Coast hematite, nominal; West Coast 
hematite, nominal. Steel bars: Siemens, £11 10s. to 
£12 per ton; Bessemer, £11 10s. to £12 per ton. Steel 
rails, heavy sections, £11 per ton. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Tae Etecrro Harmonic Socrery.—At the King’s Hall, 
Holborn Restaurant. Smoking concert. At 8 p.m. 


SATURDAY, JANUARY 8rH. 


Tue Kerentry Assocration oF ENGINEERS.—At_ the 
Assembly Room, The Cycling Club, Keighley. Smoking 
concert. 6.45 p.m. . 

Royat InstrTuTion or Great Brirarn.—Albemarle-street, 
Piccadilly, W. Christmas Lectures. ‘‘ Wireless Messages from 


the Stars,”” by Professor H. H. Turner, D.Se., D.C.L., F.R.S. 
VI. Fourth Message: ‘‘ And in fact we are your Blood Rela- 
At 3 p.m. 


tions.” 





MONDAY, JANUARY lors. 


Tue Institution oF Erxctrican Enaingers: Newcastle 
Loca Secrion.--At the Mining Institute, Newcastle-on-Tyne. 
“The Design of High-pressure Distribution Systems,” by Mr. 
J. R. Beard. At 7.30 p.m. 


TUESDAY, JANUARY llr. 


Tre Institution or ExecrricaL Enemrers: Scottish 
Locat Sxction.—-At 207, Bath-street, Glasgow. “ Distribu- 
tion and Rise of Temperature in Field Coils,” Part IL, by Pro- 
fessor M. Maclean and Mr. D, J. MacKellar. At 8 p.m. 

Tue InstiTuTION oF ELEecrricaL ENGINEERS: MANCHESTER 
Locat Srcrion.—At the Engineers’ Club, 17, Albert-square, 
Manchester. ‘The Pre-determination of the Performance of 
Dynamo-electric Machinery,” by Professor Miles Walker. 
At 7.30 p.m, 

THe Instirure oF Marine Enoineers.—The Minories, 
Tower-hill, London, E. “ Power-driven Tools on Board Ship,’, 
by Mr. J. Hamilton Thomson. At7 p.m. 

Tae ILLtominatTiInG ENGIngeRrtna Socrety.—-At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. A 
discussion on *‘ Some Principles in Industrial Lighting, with 
Special Reference to the First Report of the Departmental 
(Home-oftice) Committee on Lighting in Factories and Work- 
shops,” will be opened by Mr. J.5. Dow. At 8 p.m. 

Tue InstiTuTION oF Crvit ENGINEERS.—Great George-street, 
Westminster, 8.W. Paper to be submitted for discussion :— 
“The Electric Locomotive,” by Mr. Frederick William Carter. 
At 5.30 p.m. 

MANCHESTER GEOLOGICAL AND MiIntnG Sociery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read :—** The Value of the Experimental Fan in 
the Mining Laboratory,” by Mr. D. E. Thomas. The following 
paper will be open for discussion :—‘‘ Visual Signalling,’ by 
Mr. Harold Green. At 4 p.m. The House and Library Com- 
mittee will meet at 2 p.m., and the Council at 3 p.m. 


WEDNESDAY, JANUARY 12ru. 


Tue InstiruTion oF ELEcTRICAL ENGINEERS: YORKSHIRE 
Locat Srcrion.—-At the Philosophical Hall, Leeds. ‘* The 
Design of High-pressure Distribution Systems,” by Mr. J. R. 
Beard. At 7 p.m. 

Tue InstirvTiIon oF AUTOMOBILE ENGINEERS.—At the 
Royal Society of Arts, John-street, Adelphi, W.C. “‘ Back Axles,” 
by Mr. G. W. Watson. At 8 p.m. 

Tue Roya Society or Arts.—John-street, Adeiphi, W.C. 
Juvenile Lecture, ‘‘ The Science of Some Toys,” by Mr. James 
Swinburne, F.R.S. At 3 p.m. 

Tue InstiruTIon oF ELECTRICAL ENGINEERS : 
Loca SEcrTion. 

THe AssociaTION OF ENGINEERS-IN-CHARGE.—St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Limit Gauges and 
their Application,’ by Mr. W. H. Booth. At 8 p.m. 


BreMincHaM 


THURSDAY, JANUARY 13ra. 


Tue Roya Society or Arts.—John-street, Adelphi, W.C. 
Indian Section. ** The Romance of Indian Surveys,” by Colonel 
Sir Thomas H. Holdich, K.C.M.G. At 4.30 p.m. 

THe Giascow UNIVERSITY ENGINEERING Socrety.—In the 
James Watt Engineering Laboratories, Glasgow. ‘‘ Motor 
Engine Valves,” by Mr. W. G. Cleghorn; ‘‘ Some Experience 
in Electrical Repairs,” by Mr. A. 8S. M’Whirter. At 7.45 p.m. 

THe InstiruTion oF Eectrican ENGINEERs.—-Victoria 
Embankment, W.C. ‘‘ The Pre-determination of the Perform- 
ance of Dynamo-electric Machinery,” by Professor Miles Walker. 
At 8 p.m. 


SATURDAY, JANUARY 15ra. 


Tue KeieHitry AssociaATION OF ENGINEERS. — At the 
Assembly Room of the Cycling Club, Keighley. “ The Produc- 
tion of Power from Low-grade Fuels and Wood Refuse,” by 


H. V. Senior. At 6.45 p.m. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 


ORDERS. 
For week commencing January 10th, 1916, by Lieut.-Colonel 
C. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25. 

Monday, January 10th.—Sections | and 2, Technical ; Sections 
3and 4, Squad. Signalling Section and Recruits. 

Tuesday, January 1\th.—School of Arms, 6.0 to 7.0 p.m. 

Thursday, January 13th.—Shooting for Sections 1 and 2, and 
Signalling Section. 

Friday, January 14th.—Sections 3 and 4, Technical ; Sections 
land 2, Squad. Signalling Sections and Recruits. 

Saturday, January 15th.—Uniform Parede. Time and place 
will be posted at Headquarters later. 

Appointments.—Section Commander L. A. Levy to be 
Musketry Sergeant. Section Corporal J. McArthur Butler to be 
Section Commander of No. 2 Section. 

Sections for Technical parade at Headquarters, 
Electrical Engineers, 46, Regencvy-street, 8.W. 

Settions for Shooting parade at Miniature Ranges. 

Unless othetwise otdered, all parades at Chester House. 

E, G. Fiemtina, 
Compaiiy Conmimandet and Acting Adjutant. 


London 








Tuer Encrneertna Stanparps Commitrer.—The Engineer- 
ing Standards Committee has just issued the interim report on 
revised standard dimensions for the threads of sparking plugs. 
The full report, which will include the manufacturing tolerances 
permissible on the threads of sparking plugs and the necessary 
allowances to be made on the taps used for cutting the internal 
threads to secure the proper fitting of the plugs in the holes, 
together with the standard overall dimensions of the sparking 
plug bodies, is in the course of preparation. We have also 
received copies of the British Standard Specifications for (1) 
wall plugs and sockets, 5-ampére two-pin, without earthing 
connection, and (2) the charging plug and socket for vehicles 
propelled by electric secondary batteries. The former is report 
No. 73 and the latter report No. 74. The specification for 
domestic wall plugs and sockets relates to the 5-ampére type 
and for pressures not exceeding 250 volts. In view of their 
extended use, interchangeability is of the greatest importance, 
and the Committee has therefore given this aspect of the question 
the closest attention. In consultation with the manufacturers, 
the di ions y to obtain interchangeability have 
been agreed upon, the actual design of the plug being interfered 
with as little as possible. It is of interest to note that the 
standard plug is required to have side entry for the flexible 
wire and a suitable hand shield. With regard to the other 
report, in conjunction with the Electric Vehicle Committee of 
the Incorporated Municipal Electrical Association, the Committee 
has standardised the essential details necessary to secure inter- 
changeability between any charging plug and any socket of the 
design selected by the Electric Vehicle Committee. The way is 
therefore left open for invention and progress, should at any 
time another type of charging plug be introduced. The prices 
of the reports are 5s. 3d. and 5s. 4d. post free. 
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PNEUMATIC JOLT RAM MOULDING MACHINE 


OSBORN MANUFACTURING COMPANY, CLEVELAND, OHIO, ENGINEERS 
































Fig. 1—THE COMPLETE MACHINE Fig. 2—WITHDRAWING THE PATTERN 
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Fig. 3—GENERAL ARRANGEMENT OF THE MACHINE 


the latter is strickled off, a board is placed on top of the 
inverted box and is clamped to the table. A second 
operating valve is then brought into use, by means of 


and bedded down on the pattern plate by means of pins, 
and is then filled with sand. The whole is then vibrated 
RS by a pneumatic cylinder placed vertically and centrally 

WE recently had an opportunity of inspecting at the 
works of J. W. Jackman and Co., Limited, Blackfriars- | 
road, Manchester, two ingenious new naoulding machines | 
of the jolt ram pattern, made by the Osborn Manufacturing 
Co., Cleveland, Ohio, and were greatly impressed by me | 
facility with which these could be handled and the speed 
with which moulds could be obtained from the patterns. 
In the larger machine pneumatic power is utilised for 
performing the operations of jolting the mould and 
turning and withdrawing the pattern. In the smaller 
machine these operations are performed by manual 
power with comparatively little effort. Figs. 1, 2, 3 and 4 
are illustrations of the pneumatically operated machine, 
which is capable of accommodating a box 5ft. 6in. long 
and 4ft. wide and has a maximum “ draw ”’ of 24in., with 
a total load on the table of 4000 1b. Referring to the 
illustrations, Fig. 3 represents the general arrangement 
of the machine in end and side elevation, Fig. | shows the 
complete machine, and Figs. 2 and 4 show all that is 
visible of the mechanism above the floor line. In Fig. 2 
it will be observed that the pattern has been drawn 
upwards out of the mould, and in Fig. 4 the mould is 
shown made and drawn out from under the table on 
its truck and the turnover table brought back ready 
for the next mould. In operating the machine the pattern 
—in this instance that of a motor car engine crank case— 
is mounted upon a suitable plate, which is placed on the 
turnover table. The latter is carried by suitable links 
attached to the trunnions of the machine, and these 
trunnions are parts of vertical guide rods which are 
moved vertically up and down by means of the oscillating . : $ iiss 
pneumatic cylinder, links and countershaft shown in | under the table, through the medium of a hand-controlled | which the turnover table is raised vertically to a a 
Figs. 1 and 3, thus imparting a parallel motion to the| valve. When the mould has in this way been jolted | height and at the same time inverted or revolved through 
table. The moulding box is placed over the pattern | sufficiently to obtain the required density of the sand, | half a revolution, so as to bring the moulding box under 
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Pig. 4—MOULD MADE AND DRAWN OUT 
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the inverted turnover table or pattern plate. The mould 
truck is then run over the fixed table under the inverted 
moulding box, and the latter is lowered on to the truck 
in such a way that the battens of the bottom board 
descend on to and rest on four adjustable pins on the 
truck. When the inverted turnover table has been 
lowered, so that the whole weight is resting on the mould 
truck, the four adjusting pins are locked by means of 
lever mechanism and clamps, the pins having in the 
meantime found their-respective levels in order to make 
sure that the mould is perfectly square with the guide-rods 
and so ensure a clean “ draw” of the mould. After the 
box clamps have been released the operating valve is then 


again brought into use, and the turnover table with its | 


inverted pattern is gently and squarely drawn up out of 
the mould, the amount of lift being just sufficient for the 
lowermost part with the pattern to clear the top of the 
mould. After the mould has been removed by means of 
the truck the inverted table is reversed and lowered on 
to the fixed table of the machine ready for the next mould. 
The whole of the operations are brought about by the 
simple movement of two valves. In order to ensure the 
exact horizontal adjustment of the mould truck under 
the table stops are provided on the rails and come in 
contact with the wheels of the truck. 

Fig. 5 shows the portable hand-operated jolt ram 


No. 11,718/07.—Rock drills. An automatic distributing 
valve for rock-drilling machines is made as a flap valve, pivoted 
at its centre of gravity so that it is balanced and acts regularly 
in any position of the hi Christi , C., Germany. 
Dated November 14th, 1906. 

No. 11,827/07.._Steam engines. Compounds, &c., engines ; 
stopping. ‘The distributing valves of the intermediate or low- 
pressure cylinders are displaced so as to close the admission ports 
simultaneously with the cut-off of steam to the high-pressure 
cylinder. In the case of tappet-operated lift valves the tappets 
may be turned so that the valves are no longer lifted. Linck, 
C., Germany. 


No. 11,979/07.-Electric lamps; are lamps. An electrode, 
having a ridge to rest on a support near the are, is provided with 
a core. containing light-increasing substances, placed near the 
ridge. Deutsche-Beck-Bogenlampen Ges., Germany. Dated 
January 29th, 1907, 

No. 12,052/07.-Bearings. A retaining cage for ball bearings 
comprises a dise of sheet metal having a series of elongated 
openings on its outer or inner edge, each opening being bridged 
by a narrow strip. ‘The edge of the disc is turned up, so that the 
balls inserted in the openings are held on three sides. West- 
ebbe, W., Germany. 


No. 12,098/07,—-Mine props. Relates to mine props formed 
from consolidated waste stone and more particularly to the 
casings or coverings for such props. ° One form of prop is obtained 
by covering the props previously described with a mantle made 
from ropes composed of wood shavings, wood wool, peat fibres, 




















Fig. 5—PORTABLE HAND OPERATED 


moulding machine especially designed and equipped for 
using boxes for irregular cores. Any ordinary wooden 
core-box may be readily fixed to the machine table, 


which is turned over by hand and the core is lowered , 


away from the box by means of the adjustable lifting 
table placed underneath the turnover table. It will be 
observed that the adjustable table for supporting the 
core tray with its core whilst being released from its box 
has means of adjustment in both the vertical and horizontal 
planes. 
core plate to the machine box and enabling it to be easily 
released are also provided. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tuk ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
yeen assigned to a non-enemy proprietor the law does not 


apply. 





On cach of two of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 





No. 11,594/07.—Electric motors ; motors, controlling ; field 
magnets. Electric motors with series or compound character- 


Special adjustable clamps for readily fixing the | 


isties for driving rolling mills are supplied with current from a | 


generator, which may be differentially compound wound so as to 


limit the current supplied to the motor to a predetermined value, | 


the main field winding of the generator bein 
the armature of an auxiliary exciter, and the field winding of the 
motor connected across the brushes of an auxiliary exciter, itself 
excited by a current proportional to the current in the motor. 
To reverse the motor both the generator and motor fields are 
reversed, Allgemeine Elektricitats-Ges., Berlin. Dated May 
21st, 1906. 


connected across | 


capacity of crude iron production. 


| portions for some time. 


No. 1194A/07.—Electric motors ; motors, controlling ; field | 


magnets. Electric motors for driving rolling mills are supplied 


with current from a differentially compound-wound generator 
which automatically reduces the current supplied to the motor so 
that circuit breakers are unnecessary ; the motor has a shunt | 
field winding, separately excited, and a main field winding 
excited by a constant speed auxiliary exciter with its field 
excited by the motor armature circuit. 
tricitats Ges., Germany. 


Allgemeine Elek- 
Dated May 21st, 1906. 


MACHINE 


&c. In spinning the ropes the shavings are placed so as to 
overlap each other for about half their length. The ropes are 
impregnated with tar before use. Nellen, F., and Voigt, A., 
Germany. 

No. 12,178/07.—Telescopes. In double telescopes of the kind 
in which there is a difference in level between the exit and 
entrance pupils so that observations can be made over an 
obstacle sheltering the observer, each of the objective casings 
is rotatable about a section of the optical axis parallel to the 
entrance section of the axis of the respective single telescope, 
so that both casings can be coupled to have equally great but 
opposite motions, and so that the elevation of the entrance 
pupils and the distance between them may be altered without 
affecting the distance between the exit pupils. Konig, A., 
Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 22nd. 

CONGESTION of orders at the mills and congestion of freight 
between the mills and the sea coast is the present feature of the 
steel industry. The enormous volume of waiting freight in and 
near this city has not been materially reduced ; meanwhile 
the embargo against further additions to the volume is being 
rigidly enforced and relief is being sought at other ports. The 
serious difficulty is the lack of shipping. Ninety-eight vessels 
of more than 3000 tonnage are now being built or under contract, 
with a total tonnage of 761,311. The total number of ships 
under American registry December Ist represented a tonnage 
of 8,444,258 tons. Altogether, 171 foreign vessels have taken 
foreign registry and 98 vessels have been transferred to foreign 
registry since August. Thirteen vessels of over 10,000 tons 
are being built, and twenty between 7000 and 10,000 tons, while 
thirty are between 5000 and 7000. An unknown volume of 
ammunition business is awaiting acceptance, and the very best 
that. can be done is to agree to a delivery in the future, which is 
very indefinite. Shipbuilders are in the market for 20,000 tons 
of plates and shapes. Heavy premiums are offered for round 
tonnages of munition material. Steel for shells is wanted for 
delivery all through 1916. Pressing inquiries are on the market 
for 250,000 tons of blooms, billets and forgings, and 40 dols. 
have been offered for open-hearth rolling steel for the second 
quarter of the year. The heavy steel market is congested with 
demand. Structural orders during November called for 180,000 
tons. A very large volume of business has been done in pig iron 
in view of the inevitable absorption of maximum producing 
Leading producers added 
during November 1,000,000 tons in round figures to their business. 
Fhe Pennsylvania Railroad is again trying to place orders for 
20,000 cars. Round tonnage for various steel products is 
wanted. Future business must necessarily be of limited pro- 
The remarkable advances in prices 
have so far brought very little profit to the manufacturers, 
because of the large earlier bookings at low prices. Copper is 
again pointing higher, though selling at 20 for electrolytic. 
There is no spot copper, and domestic consumers are again in 
the market. The exports for fifteen days of December were 
21,808 tons, despite crippled exporting facilities. 











BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgement is the date of the advertisement of the 
acceptance of the plete Spectficati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





FEED WATER HEATERS. 


2887. February 23rd, 1915.—-Economiser, F,. A. Brown, 52, 
Monton-road, Eccles, and The Unit Engineering Company. 
Limited, 45, Victoria-buildings, Victoria-street, Manchester, 

The feed water delivered by the pump A flows through the 
casing of a heat exchanger B, then through the economiser 

C back to the tubes of the exchanger, and so to the boiler. 

The water thus enters the economiser somewhat elevated in 
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temperature and not collas usual. The sweating and corrosion 
of the economiser tubes frequently found are thus, it is claimed, 
avoided. The following temperatures are instanced :--Water 
entering heat exchanger, 85 deg. Fah.; leaving exchanger, 
120 deg. Fafi.; leaving economiser, 315 deg. Fah.; ontering 
boiler, 280 deg. Fah.—December Lith, 1915. , 


TRANSMISSION OF POWER. 


4585. March 24th, 1915.—-Prorection or Exvecrric CaBLzs, 
John Horace Bowden, of 101, Eltham-road, London, 8.E., 
and Harry Francis Jackson Thorapson, of 65, Cambridge- 
mansions, Battersea Park, London, 8.W. 

The object of the present invention is to provide a very simple 
system which ensures that the main cable is cut off at one or 
both ends of the faulty length and before the main conductors 
have become short-circuited between themselves or before there 
is a short-circuit from any one or all of the conductors to earth, 
so that the usual disturbance of the system resulting from such 
short-circuiting and earthing is prevented. The conductors 
are referred to by the reference characters A B C respectively 
and the outside shield by the reference character I. ‘The shields 
between the conductors need not entirely surround each con- 
ductor and may be connected together to form in reality a 
single shield G. A cable supplied from both ends is shown 
which can be isolated at both ends by means of the three-pole 
oil switches NN. At the upper end of this cable the shield 
between the conductors C and the outer shield I are connected 
together through the winding J of a relay. If the outer shield I 
becomes earthed due to damage from the outside, owing to the 
potential of the two shields, current will flow through the winding 
J of the relay, the armature K being attracted and bringing 
the. spring L on to the contact M. This closes the circuit of a 
tripping coil O as follows :—From battery P, through contacts 
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LM, through evil O back to the battery. Hence coil O is 
energised and opens the oil switch N. At the other end of the 
cable the inner shield G is connected to one pole of the relay R, 
while the outer shield I is connected to one pole of the relay S. 
The other pole of the relay R is connected through armature 'T 
and back contact U to one end of the secondary winding V of a 
transformer, and the other pole of relay S is connected similarly 
through armature W and back contact X to the opposite end of 
the transformer secondary winding. The middle of this winding is 
earthed by means of a conductor Y, and the two halves of the 
winding are wound in opposite directions so that two substantially 
equal and opposing BOLF’s are generated in the secondary 
winding and are applied to the inner shield G and outer shield 
I respectively, the primary winding Z of the transformer being 
supplied from any suitable source of alternating current. If 
the inner shield G or the outer shield I has a leak to earth there 
is a circuit from earth through the fault to one of these shields 
through the winding of relay R or 8 through half the secondary 
winding of the transformer, back to earth. Suppose first the 
fault is at E', then the relay R is probably energised first by 
current passing through its winding W! and possibly not 
sufficient current will pass through J to energise it. The arma- 
ture T is attracted and contact arm Q! is brought on to contact 
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P?, the cireuit of tripping coil R' and battery is closed, and the 
lower switch is opened and the cable cut off. At the same time 
the cireuit of relay W' is broken at the back contact U and the 
current is obliged to take the alternative path, viz., from earth 
to shield G, winding J, shield I, winding T', the other half of 
the secondary winding of transformer, back to earth. Hence 
switch N is opened and immediately afterwards this circuit is 
broken at back contact X. ‘Under some circumstances, 
for example, if the fault occurred at E'', practically the whole 
of the leakage current may pass through the winding T! of 
relay S to earth and then the armature W is attracted and 
is withdrawn from the contact X. Hence connection to earth 
through this relay is interrupted at the point X and the whole 
of the leakage current is obliged to go through the winding J 
of the upper relay and the winding W‘ of relay R, with the result 
just indicated. As in the other case, the circuit of coil R* is 
closed, this time by arm Q' and contact Q''. Thus it will easily be 
seen that if there is any leakage from any of the main conductors 
of :he cable to either the outside or internal shield, the tripping 
coil R! and switch N will also be operated. Other arrangements 
are also described.—December 15th, 1915. 


HYDRAULICS. 


13,620( 1914). January 4th, 1915.—HypRavuLic SPEED-VARYING 
Devices, Selas Company, Limited, and E. Turner, 5, New- 
castle-street, Hulme, Manchester. 

A is a rotary motor and B a pump. The pipe C connects the 
motor exhaust with the pump inlet and the pipe D, the pump 
outlet with the motor inlet. A by-pass pipe E connects the 
two pipes C D. A valve F in the pipe D opens and closes the 
by-pass pipe. This valve is in one with a spring-pressed piston. 
The strength of the spring can be adjusted by the screwed bush 
G and the position of the piston and valve by the bush H. The 
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former adjustment serves to control the load on the piston, 
while the latter controls the maximum desired speed. Should 
the fluid pressure vary the valve will move away from or towards 
its seating, thus permitting more or less fluid to flow through 
the by-pass. It is claimed that this valve ensures a gradually 
applied turning moment when starting and under all conditions 
acts as a shock absorber.—December 15th, 1915. 


SHIPS AND BOATS. 


24,008. December 14th, 1914.—Coat Bunxkertnc VEssEL, W. 
G. Read, Whiston, Prescot, Lanes. 

The hull A of the bunkering vessel has erected upon it a 
structure comprising an almost vertical leg B and a leg C, lying 
at about 45 deg. to the deck. This structure contains an 
elevator D, which, dipping into the hold of the vessel, is loaded 
and driven in the usual way. The coal can be dumped from the 
elevator buckets at four points along the inclined leg C, namely, 
at EFGH. At these points suitable traps, shoots and tele- 
scopic funnels are provided. The shoot J can be used for 
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discharging coal through a hatchway of a ship moored alongside 
the vessel, and the shoots K L for delivering it through a side 
port or side ports. The shoots M N can be used for delivering 
coal through a hatchway or by means of the shoot P through a 
side port. With this arrangement the coal to be delivered 
through a low shoot has not to be carried to the top of the 
structure, but only to the level of the appropriate shoot. It is 
therefore subjected to less violence and is delivered in a less 
broken condition.—December 15th, 1915. 


TESTING AND MEASURING INSTRUMENTS. 


24,013. December 14th, .1914—Prepayment ELecrriciry 
METERS, Landis and Gyr, Soc. Anon., Zug.’ Switzerland. 

The present invention relates to improvements in or modifica- 

tions of prepayment electricity meters. The accompanying 





drawing represents one form of the invention diagrammatically 
by way of example. is the counting device driven by the 
meter and registering the consumption in electrical units (kilo- 
watt-hours). B is a second counting device registering the 
total numbtr of coins inserted. This second counting device 
ean be driven direct from the meter by the intermediary of 
suitable gearing, and then it always indicates the money value 
corresponding to the electrical energy 1 as indicated 
by the first counting device. The counting device B can also 
be driven by the intermediary of suitable gearing through the 
movement of the handle I each time a coin.is inserted. In 
this case the counting device H simply shows the number of 

i coins standing to the credit of the consumer at any 
given time. The arrangement of the counting device B in the 
second of the above two ways has the advantage that it is 
possible to control the total amount of money which has been 
prepaid into the coin till or to see whether the results of the 
kilowatt-hour and price-counting devices are identical. On 
the other hand, however, the consumer of current can always 
see how much electricity he has consumed in all. “After a fairly 
long time, when this amount is pretty high, each time the con- 
sumer goes to insert a new coin in the apparatus, there is a 
tendency for him to economise on seeing the large amount 
already standing against him. In order to avoid this whilst 
retaining the other advantages, according to the present inven- 
tion an arrangement is provided in which the counting device 
B is always covered up except when an official removes the 
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coin till of the meter, when automatically the removal of the 
coin till causes the counting device B to be uncovered. The 
drawing shows one form in which there is a special cover C 
which normally lies in the position shown by the dotted lines, 
and only drops down when the coin till G is removed from the 
casing, and it is only possible to read the counting device B 
after this cover has dropped. The cover can easily be made 
to cover the counting device A in the same way. To allow 
the main cover of the meter to be taken off in order to expose 
the electrical parts for testing and other purposes without at 
the same time making the contents of the coin till accessible, 
the latter, which is normally firmly attached to the main cover 
by means of a padlock, is protected by means of a special inner 
case F fixed inside the main cover itself. This case F simply 
has a slit in it through which the money can drop from the coin- 
receiving device I into the coin till, and thus the till is not 
exposed even if the main cover of the meter be removed.— 


December 15th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2970. February 24th,- 1915.—Toot HoLpEeR FoR SLOTTING 
Macuines, Joshua Buckton and Co., Limited, Well House 
Foundry, Leeds, J. H. Wicksteed and C. W. James. 

The slotting tool is at its upper end surrounded by and fixed 
in a sleeve consisting of two pyramidal parts A B, a collar part 
C, and a central square part D. Four set screws E hold the tool 
firmly within this sleeve. The sleeve sits within a suitably 
shaped box split longitudinally at F. Attached to the top of the 
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sleeve is a bridle G, through which two serews pass, one on each 
side of the tool. The points of these screws rest on springs 
pocketed in the split box. On the down or cutting stroke 
the pyramidal faces make firm contact with the box. On the 
upstroke they fall away slightly from the box faces and so 
relieve the point of the tool of pressure.—December 15th, 1915. 


ORDNANCE AND ARMOUR. 


12,800. September 7th, 1915.—Torrepo, W. J. H. King, 26, 
York House, Kensington, London. 

This is a distance or time fuse driven by the propulsive 
machinery of the torpedo. A is the torpedo propeller shaft. B 
is a shaft driven by gearing from A in such a way that it does 
not make more than one revolution in the longest possible 
journey of the torpedo. The shaft B carries a disc C with contact 





pin D and electrical connection E, Opposite the dise C is a worm 
wheel F carrying an insulating plate G with a pin H on it. J is 
an electrical connection from this pin. The worm wheel meshes 
with a worm, the shaft of which terminates with a graduated 
disc K flush with the skin of the torpedo, Suitable holes are 


N?12,800 





provided in the dise K for a turning key. A stop L is provided 
on the plate G to prevent the contact pin D firing the charge 
in the event of the disc K being rotated in the wrong direction 
when the fuse is being set.—December 15th, 1915. 


RAILWAYS AND TRAMWAYS. 


2043. February 9th, 1915.—CenTrRaL Burrer anp CouPLING 
vor Rattway Routine Stock, Edgar Allen and Co., Limited, 
Sheffield, and H. D. Boyd. 

Vee-shaped indentations A are formed on the end of the 
crosshead B and vee-shaped projections C are formed on the 
block D. ‘The contacting faces of these vee parts are not straight 
as is usual, but are curved in such a way that when the buffer 
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head E and its shank are turned to one side, as when going round 
a curve, the faces remain in contact. The front edge of the block 
D remains at right angles to the centre line of the buffer head 
shank. Consequently the ing is compressed equally on 
both sides._—December 15th, 1915, 


MISCELLANEOUS. 


11,555. August 10th, 1915.—IMPROVEMENTS “RELATING TO 
THE PRODUCTION OF UNDAMPED OR SusTAINED ELECTRICAL 
OscrLLations, Frederick King Vreeland, electrical engineer, 
of 8, Hillside-avenue, Montclair, Essex, New Jersey, U.S.A. 

The invention relates to the production of undamped or 
sustained electrical oscillations through the agency of an elec- 
trical discharge in a rarified gaseous medium. The draw- 
ing shows the circuit connections of an apparatus embodying 
the invention, having a single arc in a quartz tube A between 

a mercury cathode B and a carbon anode C. The arc is fed by 

a source of direct current D through a steadying choke coil E 

and a ballast resistance F. An auxiliary electrode G is provided 
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for starting with a ballast resistance H. An oscillating cireuit 
comprising a capacity I and an inductance J is shunted across 
the electrodes B C of the tube, and oscillations are set up in the 
circuit by the fluctuations in conductivity of the arc. © arc 
may be further concentrated and its effect intensified by the 
use of an axial magnetic field, which may be produced by a 
coil K, embracing the tube, supplied by a source of direct 
current L. Such a field tends to eoncentrate the arc in the 
direction of the magnetic flux, and its effect is thus the reverse 
of the blowing-out effect of a transverse magnetic field as 
emplo by Poulsen and others. Another arrangement is also 
described.—December 1bth, 1915. 
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DOCKS, HARBOURS, AND WATERWAYS IN 1915. 
No. IT.* 
New York. 

The most important work now in progress in 
connection with the harbour of New York is the 
construction of the new series of shipping berths in 
the Hudson River above Forty-fourth-street. The 
Federal Authorities, on the advice of the U.S.A. 
Engineer Corps, which is responsible for the control 
of all navigable waterways in the State, having 
vetoed all schemes involving the lengthening of the 
piers in the existing ocean steamship berths in a part 
of the river where the width of the waterway is 
already reduced to 3000ft., it became necessary 
to provide new berthing accommodation with piers 
suitable for the largest class of Atlantic liners higher 
up the river, where the waterway is considerably 
wider. The scheme which was adopted by the New 
York city authorities provides for the construction 
of eight piers, each about 1050ft. in length and 150ft. 
wide, the berths between being 360ft. Work was 
commenced in 1914 and at the present time is in 
progress on two of the piers between Forty-fourth- 
street and Forty-seventh-street, a mile and a-quarter 
above the old liner berths. A huge cofferdam of 
“rip-rap’”’ and steel sheet piling, having a length of 
1100ft., has been constructed to enclose an area of 
river bed where rock is being excavated to give the 
required depth in the berths of 44ft., and to enable 
the solid portions of the piers at their root ends and 
the return walls to be constructed in the dry. This 
cofferdam is on an even larger scale than those 
constructed at Black Rock on the Niagara River 
and in Havana Harbour in connection with the 
raising of the battleship Maine. The piers, except 
at their inner ends, are being built of timber piling 
and will carry two decks with elevated railways. 
We described the construction of the cofferdam at 
some length in our issue of August 27th, 1915. 

Another scheme of pier construction on a large 
scale in progress in New York harbour is that at 
Constable Hook, where the Lehigh Valley Railroad is 
building a pier for ore shipment for the use of the 
Bethlehem Steel Company and other interests. The 
pier will be 1100ft. long, the outer portion being 
carried on driven piles and the inner part, 710ft. 
long, on a line of timber cribbing 52ft. wide at the 
base and 40ft. deep. The top width is 46ft. and the 
superstructure is of reinforced concrete. Four rail 
tracks and three large unloading sets will be provided. 
The depth in the berths alongside the pier will be 
35ft. at mean low water. It is expected that the 
pier will be ready for use early in 1916. 


Panama Canal. 

The fear that landslides would seriously interfere 
with the regular working of the Panama Canal after 
the completion of the waterway has been realised 
during the year to an extent which is probably beyond 
what had been anticipated even by pessimistic 
critics of the undertaking. From the date of opening 
of the Canal to general traffic in August, 1914, to 
September, 1915, over twenty serious landslides 
have occurred, closing the waterway for days together 
either completely or limiting navigation to vessels 
of small draught. The greatest slide of all since 
the admission of water to the Culebra Cut occurred 
on September 18th, 19th, and since that date the 
waterway has been completely closed to large shipping. 
The date of re-opening for general traffic is still un- 
certain. The bedding of the strata in the critical 
length of the Cut is nearly horizontal, and the move- 
ment is not confined to the overlying clays but extends 
to the volcanic rock underneath. The engineers 
responsible for the work anticipated that when 
water had been admitted to the section the tendency 
of the banks to move forward and of the canal bed 
to rise would be very materially reduced. There 
can be little doubt that engineering skill and perse- 
verance, combined with the gradual flattening of 
the side slopes of the Cutting, will ultimately secure 
the permanency of the navigation, but this can only 
be accomplished by the constant expenditure of 
large sums on maintenance dredging. In view, no 
doubt, of the serious nature of the situation, Colonel 
Cioethalls, the Governor of the Canal Zone and chief 
of the engineering staff, has deferred his intended 
resignation, which was announced to have taken 
effect on November Ist, 1915. 

During the first. eight months of the year the amount 
of material removed from the waterway by dredging in 
the nature of maintenance and the removal of slides 
averaged over one million cubic yards monthly, of 
which about 600,000 cubic yards appears to have 
heen taken from the Culebra Cut. Since the great 
slide in September the dredging from the Cut alone 
has increased to considerably over a million cubic 
yards per month, and in October the slide movement 
in the Cut equalled the volume removed by dredging. 

The misfortunes of the Canal administration have 
not been confined to the Culebra Cut. The town of 
Cdn, at the Atlantic terminus of the Canal and 
railway, was partially destroyed by fire early in the 
year, and the east breakwater in Limon Bay, Colon, 
which has been under construction for about two 
years, suffered severe damage in the storms of 
February and April. During the latter storm, that 
of April 8rd to 5th, a length of over one and a- 
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half miles of temporary trestle work used in the 
construction of the rubble breakwater was washed 
away. This temporary work is of a_ particularly 
heavy character, some of the timber piles being 
115ft. in length. The April storm is reported by the 
hydrographer of the Canal zone to have been the 
most severe experienced in Limon Bay since the 
commencement of the American occupation. 

The 250-ton floating crane Hercules, the jib of 
which collapsed on test in December, 1914, has now 
been placed in service, as well as a second crane of 
similar construction and capacity named the Ajax, 
which arrived in the Canal during the summer. 

Work on the Balboa No. 1 dry dock at the Pacific 
entrance has proceeded rapidly during the year. 
The gates are now in course of erection and the floor 
has been completed. The dock is being constructed 
on the same scale as the largest locks on the Canal, 
and, like them, will accommodate the biggest ship 
afloat or likely to’ be constructed for some years to 
come. Its length is 1110ft. between gates and it has 
a clear width of 110ft. at the entrance, with a depth 
of water of 41ft. 5in. over the blocks at mean high 
water. Colonel Goethals anticipates that the dock 
will be ready for opening about April next. 

Among other works carried out or completed 
during the year may be mentioned extensive coaling 
plants and fuel oil installations at the Pacific and 
Atlantic terminals, the provision of an additional 
large ‘“‘ dipper ”’ dredger with 17 cubic yard bucket, 
and the completion of a new water supply pumping 
plant at Gamboa. The storage capacity for coal at 
Cristobal, on the Atlantic side, is 485,000 tons, and at 
Balboa 215,000 tons. Elaborate appliances for rapid 
unloading and bunkering of coal have been provided 
in connection with these plants. At Balboa 220,000 
barrels and at Cristobal 195,000 barrels of oil can be 
stored, and the necessary plant for rapid “ oiling” 
of ocean steamships has been provided. 

In the first complete year of working—August 15th, 
1915, to August 14th, 1916—1317 ocean-going steam- 
ships, including warships and yachts, passed through 
the Canal. The average net tonnage on Panama 
Canal rating was 3490 and the average gross tonnage 
4931. It is interesting to note that the total tonnage 
and dues for the year are little more than one-fifth 
of the corresponding figures. for the Suez Canal 
during the year 1914, a year when the traffic of the 
Canal was below the normal. 


Japan. 

The dry dock at the Imperial Navy Yard at 
Yokosuka, Japan, the construction of which was 
commenced in July, 1911, has now been completed. 
The dock, which is the largest in Japan, is 800ft. in 
length and 120ft. wide. It is intended for the accom- 
modation of the largest type of Japanese battleships 
built or building, including those of the Kongo class. 


Russia. 

The closing of the Dardanelles and the Baltic to 
the shipping of the Allies as a result of the war has 
not only given to the port of Archangel an importance 
hitherto undreamt of, but has directed attention to 
the possibility of opening up other ports on the 
northern coast of Russia. Since the earliest days of 
the war the provision of additional facilities at the 
port of Archangel has been pushed on with feverish 
haste, while at the same time the employment of 
powerful modern ice-breakers on an extended scale 
has resulted in the navigation being kept open for 
between nine and ten months of the year. The 
extension of the port works to Lapouminsk Harbour, 
nearer the open sea, will make it possible to extend the 
period of open navigation to over ten months. At 
the same time, the conversion of the railway to 
Archangel from narrow to broad gauge and the 
bridging of the Northern Dvina River at Archangel 
were undertaken, and it is hoped that these improve- 
ments will be completed during the present year. 

The construction of the Murman Railway from 
Petrograd to Kole, on the Arctic Ocean, which has 
been commenced since the beginning of the war, is 
the revival of one of the several projects dating back 
over fifteen years, which have been put forward with 
the object of connecting an ice-free port in the Arctic 
with the Russian capital. The new line commences 
at Ivanka, a junction 75 miles east of Petrograd, and 
runs northward, skirting the western shore of the 
White Sea, to the town of Kola on the Murman coast, 
about 200 miles east of the North Cape. Here, close 
to the frontier of Norway, the inlet known as 
Katharina Harbour provides ample shelter for 
shipping and deep water which, under the influence 
of the Gulf Stream, never freezes. The railway will 
be nearly 800 miles in length, and the northern section 
between Kandalaksha on the White Sea and Kola is 
nearing completion, and the entire line, on a temporary 
basis at any rate, will, it is hoped, be ready for traffic 
at the end of the 1916 building season. 

The possibility of maintaining regular seasonal 
traffic through the Kara Sea was conclusively demon- 
strated in the summer of 1915 by the success of the 
trading expedition to the rivers Obi and Yenisei. 
One of the two steamers which made the passage 
this year, the Haugastoel, is of 3100 tons burther, 
and, together with the Eden, brought back to Grimsby 
cargoes valued at £350,000. The expedition was on a 
larger scale than those which preceded it in the seasons 
of 1913 and 1914, and there is little doubt that a 





regular seasonal traffic of an important character 
will in the future be carried on by means of this route 
with the vast and undeveloped districts of Northern 
and Central Siberia which can be tapped by the rivers 
Obi and Yenisei. 


Bahia Blanca—Argentine. 

The harbour works which the Buenos Aires and 
Pacific Railway Company has had under construc- 
tion since 1904 at Galvan Port, near the head of 
Bahia Blanca Harbour, have made progress during 
the year. Thirteen out of the sixteen ship berths 
included in the scheme at present in hand are already 
in use, and work is in progress on the remaining three 
berths on the north side of the port. The quay walls 
are of the concrete cylinder type, each cylinder having 
three wells. The depth of water alongside the quays 
varies from 21ft. to 30ft. at L.W.O.S.T. Further 
extensions on the south side of the harbour, including 
coal storage and handling plant, as well as two 
additional ship berths, are in contemplation. 

At Puerto Belgrano, lower down the estuary of 
Bahia Blanca, the Argentine Government is engaged 
on extensions at its naval port and dockyard, 
which has been in course of construction for over 
fifteen years. 


Valparaiso. 

Good progress has been made with the construction 
of the Valparaiso harbour works, which are being 
carried out for the Government by 8S. Pearson and 
Son, Limited. In July, 1915, the first two sections 
of the sub-structure of the new breakwater had been 
completed. The construction adopted is rock rubble 
with pell-mell concrete blocks. The dredging and 
foundations for the Fiscal mole have been completed, 
and block setting is in progress. Work is also in 
hand at the Coal mole, which is a concrete cylinder 
structure, and dredging has been carried out at the 
Aduana mole. 


Alexandria. 

The construction of the new eastern harbour at 
Alexandria by the municipality of the town is being 
proceeded with rapidity. About two-thirds of the 
under-water work of the Kaid Bey breakwater have 
been finished, and it is hoped that this portion of the 
work will be completed in March next. The Kaid 
Bey arm is the first of two breakwaters which are to 
be constructed to form a sheltered area of about 
600 acres in the eastern bay facing the Abbas II. 
Promenade. The work will be about 547 yards long, 
in an average depth of water of 26ft. The construc- 
tion adopted is a stone rubble sub-structure with 
40-ton concrete blocks laid pell-mell on the surface 
and a coursed concrete block and masonry super- 
structure. The contract for the second arm on the 
Silsileh side of the bay has not yet been let. The 
proposed width of entrance between the piers is 
383 yards. It should be pointed out that the new 
municipal harbour on the eastern side of the town is 
quite distinct from the more important western port 
or Government harbour. In days before the Christian 
era, the eastern port, or Magnus Portus, was the 
great naval base and commercial harbour of Egypt. 


Denmark, Thyboron. 

The new fishery harbour which is being constructed 
at Thyboron, on the west coast of Jutland, is expected 
to be completed about the middle of the year, at least 
that portion of the scheme the execution of which has 
already been sanctioned. The new mole, about 
500 m. in length at the mouth of the fiord, affords a 
sheltered-water area of about 12 aeres. A part of the 
new harbour works is already in use. 








THE GREAT INDUSTRIES IN BELGIUM BEFORE 
AND DURING THE WAR. 
By Professor H. HUBERT, of Liége University. 
No. I. 

In these few articles, which I have written at the 
request of the Editor of THE ENGINEER, I shall 
endeavour to give readers of this paper a just view 
of the economic position of Belgium before the 
German invasion. 

I.—GENERAL DESCRIPTION : TWO DIVISIONS OF THE 
COUNTRY. 

From the point of view of the deve’opment of 
industry, Belgium may be generally divided into 
two principal parts by a line running from the corner 
of the eastern limit, near Visé,* to the great French 
town of Lille and crossing the western limit north of 
Tournai. This line is marked A B on the map here- 
with, which indicates only the towns and particu- 
larities referred to in this article. In the northern 
part, agriculture and connected industries, such as linen 
and cotton manufacture, brewing, corn milling, sugar 
refining, paper making, &c., are specially practised, 
while in the southern part are concentrated the mining 
and metallurgical industries, with their ordinary de- 
pendencies—the quarries of chalk, dolomite, limestone, 
sandstone and porphyr, the collieries, the coke ovens, 
the blastfurnaces, the foundries, the iron, steel, zinc, 
lead and silver manufactures, the factories of every 


* This pretty, small town was completely burnt by the Germans, 
with the exception of a college and six houses, on August 15th, 1914, 
in order to punish the resistance of Liége and without any provyeeation, 
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kind of blown and plate-glass and crystal wares, the 
manufacture of chemical products, the motive, tool 
and electrical engine works, the factories of arms, 
specially of cannons, guns, rifles, revolvers, and so on. 

This division is not purely accidental ; it agrees quite 
well enough with the geological and orographical 
constitution of the country, and also with the racial 
distribution of the population of Belgium. The 
northern part is generally flat and not very high 
above the level of the sea, while the southern part 
rises more and more, and assumes the form of more 
or less elevated tablelands, which in the Ardennes 
the woody and rocky country constituting the eastern 
region of the provinces of Liége and Luxembourg 
reach at the Baraque-Michel a height surpassing 
2000ft. above the level of the sea. In the north part 
the soil is generally composed of recent quaternary 
and tertiary geological formations, while the south 
contains principally secondary and primary strata, 
some of which are among the most ancient of the 
neptunian formations. 

The northern part is occupied by the Flemish 
population, which is probably of German origin, and 


is not quite absolute in all respects. The southern 
part has also a rich agriculture, principally in the 
provinces of Hainaut, Namur, and in the north of the 
province of Liége. It is in this part that has been 
erected one of the greatest sugar factories in the world, 
the Wanze Works, near Huy, and in recent. times 
important factories for artificial silk. It is also in 
the Walloon part that we find the rich industrial 
city of Verviers, the woollen stuffs factories of which 
are known everywhere, and the ancient city of 
Tournai, whose tapestries and china have long been 
famous and retain a fine reputation. 

On the other hand, the northern part is not deprived 
of mineral and metallurgical industry. Limonit ore is 
produced by the provinces of Limburg and Antwerp. 
Important engine works have been erected in Ghent 


(Gand), Mechlin (Malines), Brussels, Louvain and 
Tirlemont. The names of Carels and Van den 
Kerchove in Ghent, of Bollinkx in Brussels, of 


Ghislain in Tirlemont, of Dyle-Bacalan in Louvain, 
are well known by the engineering world. Malines 
is the seat of the big shops of the State railways, 
which in Belgium involve nearly the whole network 


— 


of Baelen, the zine factory of Boom in the province 
of Antwerp, and the important zine, lead and arsenie 
works at Overpelt) and Lommel, in the province of 
Limburg. The town of Antwerp has also, on account 
of its richness and of the facilities that its port offers 
for the reception of materials and expedition of 
products, become an important centre of mechanical 
and chemical works. There are established the big 
shipbuilding works of the John Cockerill Company in 
Hoboken, which has built not only the mail steamers 
for the Belgian Ostend—Dover service, but also the 
Cockerill fleet for the Antwerp—Tilbury service, and 
ships for its own transport of iron ore from Spain and 
Algeria, as well as a great number of river and sea 
steamboats, specially for Russia. In Antwerp, too, 
one may admire the well-known Minerva motor car 
works, the great Titan works, the big wax candle 
factories of Madame de Roubaix, and, not far away, the 
important factory for chemical products and metals 
in Hemixem. 


Il.-COAL MINING IN) BELGIUM. 
The ancient industrial divisions of Belgium. will 


























































 ) : 
A 
= 
. XN 
_—s> . . ‘> N 
Flushing ype my a \ 
* Cm. ( DH 
= \\ — XN 
Zeebrygee ; r ’ Ridin 
me Ss [7 BAT we € ee Ln, > 
lilag. == vad ° ~ “a eer 
Ostend OpruGES Nice oueT ie DOAN TWERP eine | Lommelo ° i. nD 
Nieuport | : : CfeHoboken pt eC | asi nae Yr, 
> BAST aut Jottemixem aie & ~q nethe 
Sla Panne % : | tof by Boom NE py li p : rd 
wokick  pDixmude GUE | _aWileirocc OT octets — €9 (dg 
E Ww oS 2 a Oe, RS echelin ) ‘3 é 
a FLANDERS Prt as yh MBURG an 61° 
2 -_ en EAS RE So" = 
7 { | “\HASSELT ~ < 
Si O Louvain ot ry Heerlen®| 
\ B rig (4Maestricht 
US PSTirlemont —_—s (B) n ~ oAachen . 
2 ——ee a ° “ew cee (Adz la Chapelle)*> 
whee ome 'y Oupeyeo Vise Me seabed 
—acikt i | , “Herstal - : Moresnet ™ 
J 1k SS°. &attice \ 
OGriveygnée yesdrebe 
ngleur Beg thy: nz 
Bethune en PVerviers \ 
” | ae Se G oF Buraque Michel 
“A Re are ee td 
| ry Spa Ko 
oLens 2} yd Lu 
| ies 
; A ¢ 
Pp f F J 
J $ } 0 
| ; . 
H yt ofochefort ? r LA 
| oh Nien IT 
| Fad i Di ? 
50° t Chimay e j ‘ ° 
~ iS hs : 4 ra \ Se 
4 ee ie LUXEMBURG \ 
! ? 
| , Ge? DUCHY “\ 
“ty ; aN. 
; z= 


ENGLISH MILES 
10 20 30 


ett he et 4 








3° 









LUX EMBURG 


nr 


‘i 

oA ARLONG ( 
O\. 

ey / 


‘ies ¢ 
\ Ma e4O,- Gathus 
Corx5 \ obifferdange 
, 











i 











THE ENGINEER 


whose invasion, coming from the North long before 
our actual era, was arrested by the great forest 
Arduenna sylva, where the primitive population 
probably Celtic—succeeded in holding the ground and 
constituted the north or Walloon part of the great 
divisions of Gallia. It is this region which Julius 
Cesar called Gallia Belgica, extending nearly to 
Paris, where he met the most stubborn resistance, 
and which was worthy of his famous sentence: 
* Gallorum omnium fortissimi sunt Belgae ” (Belgians 
are the bravest of all the Gauls). It is also the bravery 
of this gallant race which inspired Schiller’s well- 
known exclamation in Wallenstein: ‘‘ Respect him. 
He is a Walloon!” 

The Flemish population have not been less brave. 
They have developed themselves in trade, art, indus- 
try and wealth apart of Germany, and have acquired, 
during the middle ages and modern times, a high 
sense of liberty. One will remember the indomitable 
courage which the Flemish commons have shown in | 
their struggle against their masters or their powerful 
neighbours. The two Belgian races have proved 
themselves equal in gallantry in the present war. 

Of course, the division of the two parts of Belgium 


INDUSTRIAL BELGIUM 


of railroads. There its immense stock of materials 
is tested, repaired, and even partially built’ by an 
army of workmen. Recently, in the neighbourhood 
of this town, the eminent French engineer, M. Rateau, 
has erected a special shop to build all kinds of turbines, 
ventilators, pumps, blowers and compressors. It is 
also in this region, at Willebroek, that are to be found 
the important de Nayer’s works, which produce, as 
well as immense quantities of paper, a special type 
of steam boiler which competes with the famous 
Babcock and Wilcox generator. The facility of 
obtaining coal and labour at lower prices has decided 
in recent years the erection of metallurgical works in 
the Flemish part, specially coke ovens in Zeebrugge 
and Boom, steel works in Bruges, chemical, copper, 
silver and gold factories in Hemixem. 

On the other side, the necessity of avoiding the 
inconveniences of the fabrication of zine in rich and 
thickly peopled countries, above all those arising 
from the operation of oxidising the sulphur of the 
blende and producing sulphuric acid, have obliged 
several zinc makers to establish special works for 
this trade in the poor and sandy region of Campine. 
There have been erected the Vieille Montagne Works 


Swain Sc. 


probably soon be completely altered. Some years 
ago, according to theoretical ideas about the pro- 
longation of coal measures in their principal direction, 
borings were undertaken, both in the Dutch and 
Belgian Limburg and in the East. Province of Antwerp, 
and very rich coal measures, named Bassin de la 
Campine, containing all kinds of coal from the coke 
to gas coal, were discovered. This formation is un- 
happily covered by very thick tertiary and secondary 
strata, whose thickness rises from 1000ft. up to more 
than 3000ft. in North Limburg. The general direction 
of these new coalfields is marked on the map by 
Heerlen, Genck, Beeringen. 

In spite of the difficulty arising from these geological 
conditions, numerous mining shafts have already been 
sunk by the congelation process in the ten concessions 
granted up till now. It is probable that in a few 
years large quantities of coal will be extracted from the 
depths of the earth in a country which was formerly 
nearly desert, and hardly succeeded in supplying with 
sufficient food the poor inhabitants of the sandy plains 
and downs of Campine. Some of these shafts have 
already reached the coal seams. The exploitation 
of this rich formation will supply Belgium with new 
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and powerful resources. Her industry, already so 
intensely developed, will rapidly be increased. 
Several new villages have already been built in that, 
till lately, nearly desert region, and soon new works 
will certainly be erected in the neighbourhood of 
coal mines which will produce coking coal, a coal of 
which the output was rapidly decreasing in Belgium. 

But, for the present, coal is still only to be 
obtained In the southern coafields, which, save 
for an interruption four miles east of Namur, 
cross Belgium from the vicinity of the eastern 
limit near Oupeye and Battice, to the western one, 
where they enter the French Departement du 
Nord near Condé, and extend into the Departement du 
Pas de Calais. This southern coal basin, which in some 
parts is more than nine miles wide and probably 
14 miles deep, is a synclinal formation, of which the 
axis is directed east and west. Its northern slope 
is generally gently inclined, but the south border has 
been strongly lifted up and plicated by the rising of 
the Ardennes and is frequently covered by more 
ancient strata, namely, by Devonian formations. 
Till recent times the mining engineers supposed that 
coal was not to be found at a great distance to the 
south of the superficial line of contact between 
the coal rocks and the more ancient strata, which is 
generally marked by a great fault. But on account 
of newer geological ideas about the formation of 
mountains and the sliding of rocks, borings have 
been undertaken at a great distance to the south of 
the provinces of Liége and Hainaut through the 
Devonian strata. They have revealed new coal mea- 
sures. In the former province these are unhappily not 
sufficiently rich, but in Hainaut they constitute new 
and important coal resources, which will prove of 
the greatest value to Belgian industry. 

Historians generally agree to carry back to the 
ninth century the beginning of coal mining in the 
neighbourhood of Liége, where coal seams are visible 
in the rocky banks of the valley of the Meuse. How- 
ever, a few years ago the deep trenches dug for the 
installation of large gas pipes in St. Lambert Place, 
in the centre of Liége, brought to light under the 
foundations of the ancient cathedral of St. Lambert, 
destroyed at the time of the French Revolution, the 
remains of a Roman villa, in which the well-preserved 
furnaces for water heating contained still some 
mineral coal of the region. It is worthy of remark, 
that under the walls of this villa was discovered a 
habitation of the Stone Age, proving that the site of 
the actual town of Liége, so well fitted by Nature, has 
been inhabitated from this very remote epoch. 

The first mining works in the neighbourhood of 
Liége were undertaken by opening direct horizontal 
adits from the surface, above the level of the small 
affuents of the river Meuse, in order to obtain an 
easy evacuation of the water which invades the under- 
ground works. But as soon as these works had to 
be deepened, special galleries had to be opened at 
a lower level, in order to carry the water to the Meuse 
itself. As they were very long and expensive, the 
construction of them was undertaken by special 
companies to whom several collieries have till now 
paid special royalties. These galleries, called areines, 
protected by peculiar laws, are still used to supply 
water to several fountains in Liége. At length, how- 
ever, it became necessary to go down under the level 
of the Meuse, and shafts had to be sunk, so that in 
the eighteenth century the use of hauling and pump- 
ing engines was required. Happily, in this period, 
Newcomen invented his pumping engine, several ex- 
amples of which were erected in Belgium, and later 
the genial Watt’s invention allowed the coal miners 
to develop their works and to increase their output. 

The province of Hainaut entered the field of mining 
later, although its coal measures are richer, because 
in the greater part they are covered by aquiferous 
secondary and tertiary formations, the piercing of 
which was difficult and had at length to be effected by 
Chaudron’s process. In the province of Namur, 
where I have said that the coalfields are interrupted 
for a short distance by a rising of the carboniferous 
limestone, these fields are poorer and never did 
produce a large output of coal. In the Hainaut the 
coal measures form three distinct regions, called 
Bassin de Charleroi in the eastern part of the province, 
Bassin du Centre in the middle, and Bassin du Couchant 
de Mons, or Borinage, in the western part. These 
three bassins have about the same average importance 
as the Bassin de Liéz®, which produces alone six million 
tons of coal per annum. The total output of Belgium 
is about 23 million tons. This country occupies, 
therefore, an honourable place amongst the great 
nations which preduce coal, since, despite the small- 

“ness of its territory, it extracts the equivalent of 
the thirteenth part of the British production, the 
eighth part of the German and more than half of the 
French output. 

Up to 1909 the exports of Belgian coal exceeded 
the imports, but since 1910 the need of coal increased 
more and more on account of the development of 
industry. In 1912 the imports amounted to 9,770,000 
tons, while the exports of coal, coke and briquettes 
were only 6,967,000 tons. Belgium was therefore 
consuming about 12 per cent. over her own pro- 
duction. The importation is principally German. 
The two new basins in Campine and in south Hainaut 
will soon free Belgium of this subjection. 

In conclusion of this general survey, and before 
discussing separate industries, in order to give 
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an exact idea of coal mining and of the con- 
nected industries of coking and briquette-making, 
| have prepared the following tables from the 
data of the official statistics of Belgian Mining 
Survey (Administration des Mines). It is perhaps 
useful to remark that in Belgium coal mines are sub- 
mitted to the concession system. The coal is con- 
sidered as a property of the State, as under the French 
law of 1810, but the State does not itself work the 
mines ; if concedes the perpetual property of certain 
areas to persons or companies under certain conditions, 
amongst which is the payment of a royalty to the 
Government. 





TABLE L. —T'otal Production and Value during the last Five Years, 
Year. Production of coal, Total value. Value per ton. 
Tons. £ %. a. 
1909 23,517,550 13,300,000 it 4 
lo 23,916,560 13,735,300 1] 6 
1911 23,503,540 13,395,000 HE ds 
1912 22,972,140 14,978,000 Is O48 
1913 11,221,550 — 7 


(six months) 


TABLE IT. 


will cost some £16,000. Bedford has an extensive 
scheme in hand which will cost over £90,000; New- 
quay completed its eastern drainage scheme, which 
has been under way for four years, and also commenced 
an extension of a western outfall; Penarth early 
in the year adopted a new scheme for carrying out 
sewerage works in the western portion of its area ; 
Truro applied to the Local Government Board for 
a loan of £24,300 for new works embodying settling 
tanks and percolating filters. The application was 
interesting by reason of the Board’s remarks regarding 
ferro-concrete tanks. Apparently if ferro-concrete 
tanks are employed the Board will insist on the 
| repayment of that portion of a loan referring to them 
| in ten years, whereas for ordinary non-reinforced 
concrete tanks it would permit-a thirty years’ loan. 
| Huddersfield has a large scheme for conversion to 
water-carriage. It will involve an expenditure of 
over £140,000, but it will save nearly £8000 a year 
in scavenging. Spalding adopted a sewerage scheme 
which will cost £42,000. Manchester proposes to 





Principal Data of the Coal Mining in Different Provinces (1912). 





West of | Centre Province | Province Province 
Regions. Mons or | of Charleroi. of of oO Belgium. 
Borinage. | Hainaut. Hainaut. Namur. Liége. 
Number of active mines 23 11 35 69 | 12 45 126 
Number of seats .. 63 | 34 82 179 | 16 74 269 
Workmen—- | 
Underground 25,158 | 15,037 33,503 73,698 | 3,574 28,052 105,324 
Surface .. 8,637 5,906 14,812 29,355 1,165 9,826 40,346 
Total cise. ae 33,795 20,943 48,315 103,053 | 4,739 37,878 145,670 
Number of workdays .. 262 291 299 286 303 309 292 
Production, tons ..  ..  .. 6. ee 4,121,680 | 3,373,360 8,487,280 15,982,320 | 805,490 6,184,330 22,972,140 
Annual output per workman—tons 
Tnderground a. Sans 164 224 253 217 225 220 218 
Underground and surface 122 180 176 155 170 163 158 
Hewers .. 654 885 1,083 890 934 1,037 997 
Wages per day | { 
Underground 3s. 10d. 4s, 3]d. 4s. 53d. 4s. 23d.| 4s. 33d. 4s. 14d. 4s. 23d. 
Surface .. Qs, Ttd.| 2s. 14d. 2s. jd. 2s. 10d. | 2s. 84d.) 2s. 74d. 2s. 89d. 
Average 3s td 3s. 10d. 3s. Dldd. 3s. 99d. | 3s. 10Zd. 3s. 8Pd. 3s. 94d 
TaBLE III, Production of Coke and Briquettes in 1912. spend an additional sum of £60,000. Examples such 
Province Province — Other as these might be multiplied, but enough has been 
ions ai . Liége rovinces 3elgi . ‘ sa 
oC ies of Hainaut. of Liége, provinces. Belgium. | said to show that though for the time being many 
oKe o . 
Number of shops 7. 8 .. 3... 3g | proposals are perforce held up or delayed, there will 
Number of ovens eee... 536 .. 248 .. 2,766 | be an abundance of work to be carried out as soon as 
Number of work- as io ‘ oo the national affairs are sufficiently settled to allow 
men ‘3 2,549 .. & . 509 .. 3,87: ‘ J ° ‘ Y : : 
Production, tons 2,009,040 .. 827,700 |. 350,040 .. 3,186,780 | Of Matters returning to their normal course. 
Total value, £ .. 2,000,000 855,700 .. 329,200 .. 3,184,900 | 
Value per ton .. 19s. Id. 20s. Bd... 18s. 10d... 195.11,%d. | The Royal Commission on Sewage Disposal. 
Briquettes | . ‘ eet - 
asi at snes 37 17 - 6, | During the year the Royal Commission on Sewage 
Number of work- | Disposal issued its final report, which took the form 
men 1,508 .. 213 oan 263 .. so 1,984 | of a general summary of the various reports it issued 
cere Pa yee Pe oa" F 510 | : mais ie ; 
irene poeons + oe ers ie eee oe |and of the recommendations which it made during 
oO ‘: », oe Pe . saa a on le - 2 1c, | ° . ° e 
Value per ton 16s. lds. Od. .. 14s. 9d. .. 15s. 10d. | the many years taken up by its investigations. Our 








SANITARY ENGINEERING IN 1915. 


General Notes. 


Work on sanitary engineering schemes has, like | by means of the so-called artificial processes. 


all other matters which have no bearing directly 
or indirectly on the war, been to a large extent 
suspended. Two causes have occasioned this state 
of affairs, one being the action of the Government 
in discouraging—and in some cases actually vetoing— 
all work which was not absolutely necessary, and the 
other the lack of labour which was brought about 
by workmen enlisting in the forces or procuring 
work in munitions factories. Thus—to give a few 
examples—we find that the Local Government 
Board stopped the work on the Esholt tunnel, which 
forms a part of Bradford’s large sewage disposal 
scheme. Swansea’s extensive plans, which will 
involve an expenditure of a quarter of a million 


sterling, has been postponed until after the war. | 


The new works which Coatbridge has in hand have 
been held up by the refusal of the Treasury to grant 
the necessary loan, though we understand that the 
Town Council decided, as a matter of urgency, to 
proceed with the contract for works at Langloan. 
The Local Government Board refused to sanction 
the laying of a duplicate sewage rising main by 
Burton-on-Trent at a cost of some £30,000. Coventry 
failed to obtain permission to raise a loan for exten- 
sions to its sewage works, but a somewhat unusual 
thing happened. The city’s tramway department 
agreed to lend the sewage disposal department £5000 
at 3} per cent. for completing six bacteria beds. 
Stoke, with a view to the future, decided to acquire 
60 acres of land for sewage disposal, but the carrying 
out of the actual scheme, which will cost as a total 
some £100,000, has been postponed till after the war. 
Proposals put forward by Kidderminster and involv- 
ing an expenditure of £31,000, received the approval 
of the Local Government Board, but only a small 
portion of the loan was granted. 

In spite, however, of delays such as the foregoing, 
a not inconsiderable amount of work has been com- 
pleted during the year, though comparatively little 
new work has been entered upon. Jn addition to works 
referred to in other parts of this article, we may 
mention that extensions to sewage disposal works 
have been completed by Ossett and _ Bingley ; 


Kirkaldy finished the laying of new outfall sewers 
on the beach at Pathhead and Kirkaldy ; St. Albans 
began alterations and additions to its works which | 


| readers may be reminded that it was as long ago as 
| May 7th, 1898, that the Commission was appointed, 
and that during the intervening period it has issued 
|ten reports. It took three years to issue the first, 
| and then it was only of an interim character ; but it 
| was of far-reaching importance, for it officially recog- 
| nised the fact that good effluents could be obtained 
Since 
|it appeared the Local Government Board has no 
| longer insisted on land treatment: indeed, it will 
not now pass a land scheme save with great difficulty. 
| The development of modern sewage disposal processes 
may be said to have begun after the publication of 
that first report, and the succeeding reports, which 
are ably summarised in the document published 
in 1915, may be said to be largely a record of the 
progress of that development. The Commission 
cannot be said to have evolved, of itself, anything 
actually novel, but it certainly co-ordinated the work 
of others in a masterly way and managed to place 
on a scientific basis a mass of heterogeneous rule-of- 
thumb methods, so that nowadays sewage disposal 
is not purely a matter of guesswork. It should also 
be put to its credit that it enunciated the doctrine 
| that it was not necessary that all sewage should 
be purified to the same degree, but that there are 
cases in which but little treatment is necessary, just 
as there are instances in which the treatment has 
to be carried to the farthest degree possible, even if 
need be to the extent of sterilisation. The Commis- 
sion really effected a great deal more than these 
things, but if it had done nothing else it would have 
justified its appointment. 


Large Screw Drainage Pumps. 

Screw pumps which have impellers not unlike 
propellers of steamships are in use in several places 
in the United States. The largest and latest of these 
are those which have been erected during the year 
at New Orleans, where they are to be used for remov- 
ing the storm-water drainage of the city and its 
surrounding district, lying between the Mississippi 
and Lake Pontchartrain. The present installation, 
which is to supplement a pre-existing pumping plant, 
consists of eleven screw pumps, 12ft. in diameter, 
and the first of these was got to work about the 
middle of the year. This pump, as will be all the 
others, will have a capacity of 550 cubic feet per 
second, and the heads pumped through will vary 
from 5ft. to 10ft. Each pump has a 12ft. runner 
with eight cast steel blades bolted to a cast iron 
hub or centre. The shaft passes through a sleeve in 
the casing. Beyond the runner are the main out- 





board bearing and thrust bearing carried in a chamber 
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or housing, which is placed within and concentric 
with the casing, being supported by radial diaphragms 
in an annular water space between the chamber 
and the casing. At the rear end of the chamber 
is a diaphragm with a stufting-box for the shaft, 
while a conical connection extends to the shaft 
tunnel or sleeve, which has a diameter of 32in. The 
head of the chamber has a rounded conical nose to 
reduce resistance to the flow of water to the pump 
from the pump casing to the discharge elbow. These 
pumps will be situated in various parts of the area, 
and the heads at which they will be called upon to 
act will vary in consequence. They will be driven 
by three-phase synchronous motors, the speeds of 
which will be 83.3 revolutions per minute for the 
10ft. lift pumps and 55 revolutions for the 5ft. lift 
pumps, the horse-powers for these lifts being 1200 
and 600  horse-power respectively. The motors 
are designed to stand overloads due to lifts of 13ft. 
and 8ft. 
combined pumping plants will be capable of dealing 
with storm water to the extent of 7240 million United 
States gallons in 24 hours. This equals about 6000 
million British gallons. A view of one of the pumps 
was given in one of our Supplements last week. 


Reinforced Concrete Cantilever Bridge for Carrying 
a Sewer. 

A novel method of carrying a sewer across a river 
has recently been employed by the Waterworks and 
Sewerage Trust of Geelong, Victoria, Australia. The 
sewer in question is of reinforced concrete and oval 
in shape. It was required to take it across the 
river Barwon—a total span of 2424ft.—and the 
permissible gradient was only 1 in 2500. As the 
temperature movements in an arch bridge are in the 
vertical direction, it was decided that, in view of 
this small gradient, it was undesirable to use that type 
of bridge, and it was finally determined to employ 
a series of cantilever trusses made of reinforced 
concrete, Which material was chosen after competitive 
schemes both in it and in steel had been considered. 
There are in all fourteen spans, one being of 136ft. 
and the remainder of 176ft. each. The suspended 
spans between the ends of the cantilevers are 40ft. 
girders, which are free to move at one end. The 
distance between the panels of the trusses of the 
cantilever and in the suspended spans is 8ft., and the 
sewer pipes have been made 8ft. long to correspond 
with this length, so that they might be supported 
at the joints by cross beams and struts. The lateral 
bracing of the cantilever trusses consists of transverse 
struts with knee braces to the main chords. The 
horizontal wind forces are allowed for by increasing 
the distance between the trusses from the ends 
towards the piers. The reinforcement is brought 
about by steel rods arranged to overlap, but not 
bound together. The rods in the upper chord are in 
concentric rings, the laps of which break joint along 
its length. The panel diagonals are in tension and 
the ends of the reinforcing rods are bent round the 
rods in the upper and lower chords. 


Leeds New Sewage Works. 


As has been the case with many other civil engi- 
neering works throughout the country, the progress of 
the important new sewage disposal undertaking which 
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LEEDS SEWAGE SCHEME 


Mr. George A. Hart, the sewerage engineer of Leeds, 
has in hand for his city, have been a good deal retarded 


in consequence of the war. Only those portions of 


the work which are most urgently required to permit | 
of a comméncement being made with the treatment | 
of sewage at the new works, so as to relieve the 
congested condition of the existing low-level main 
,outfall sewer, have been proceeded with since the 
end of last year. Yet there is some progress to report, 
but before referring to it we would direct attention | 
to the accompanying diagram, which has been | 
prepared from a coloured drawing made by Mr. 
Hart to illustrate how the new and the old works 
the low-level and the high-level—are to be combined. 
The drawing—which shows well how the two systems 
are to be interconnected—is self-explanatory and 
needs no detailed description. 

The scheme includes the construction of 4} miles 
of new high-level intercepting sewer. , This is chiefly 
in tunnel. Up to the end of last March 2476 lineal 
yards of this sewer had been driven, principally 
in tunnel, and 995 lineal yards of 8ft. diameter sewer, 


When all the new units are at work the}+and 639 lineal yards, all in turma@l, had been the 


amount carried out in the twelve months previous to 
that date. The work has been proceeding during 
the remaining nine months of this year, but not 
quite so fast. ee aon 

Old coal workings filled and surcharged with 
water haye been met with in many places during the 
driving of the tunnel for this sewer. Tle angle of 
the dip of the old coal measures in relation to the 
foundation of the sewer being about 20 deg., it has 
been found necessary to carry the superstructure 
of the sewer through these workings upon a founda- 
tion of concrete piers and arches, the former being 
taken down to the base of the coal which has been 
taken out. By a singular coincidence the worst 
ground met with turned out to be immediately 
below the Marsh Lane cutting on the Leeds to Selby 
line of the North-Eastern Railway. It is interesting 
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to note that the difficulties caused by these mining 
works have all been completely and permanently 
overcome, and that all the water has heen entirely 
dammed out from the workings. 

Difficulty was also experienced in diverting from 
the foundations of the new low-level pumping station, 
which were completed during the year, springs 
of water containing a high percentage of iron and 
magnesia. The new detritus pits and screening 
chambers are well on their way to completion, and 
a cofferdam in the bed of the river Aire to permit of 
the construction of the stormwater overflow bell 
mouth was finished Some time ago. The six centri- 
fugal pumping units coupled to three-phase alter- 
nators have been completed by Gwynnes Limited, 
the British Thomson-Houston Company, and the 
British Westinghouse Company. These are, of 
course, for the low-level portion of the sewage. 

Work has also been proceeding slowly during the 
year on the three screening chambers, the sereen 
house, the three detritus pits, the two mixing 
chambers, the distribution chamber, the four sewage 
tanks, the main gauging chamber, and the storm 
overflow weir for the high level sewage, as well as on 
the 18 acres of percolating filters, with the silt’ mains, 
effluent channels and gauge chambers, and on the 
laying of thé cast iron supply mains whieh will 
connect with a 54in. rising main from the new low- 
level pumping station. The contract for these works 
was let in November of last year, and they were to 
be completed in four years. 

As indicating the magnitude of the works referred 
to in the foregoing, we may say that the Leeds 
Corporation Act of 1908, which authorised them, 
conferred borrowing powers of a sum not exceeding 
£1,277,000. 


The Activated Sludge Method of Sewage Disposal. | 


We referred in our last annual article to the 
‘activated sludge’’ system of sewage disposal. 
During the past year a good deal of progress has been 
made both in this country and in the United States, 
where a plant to treat nearly two million gallons of 
sewage per day by this method is now in course of 
construction. In the original experiments the 
“activated sludge’? was obtained by successively 
aerating repeated doses of Manchester sewage until 
complete nitrification ensued, the oxidised liquor 
being decanted off between doses, after a period of 
quiescence had been allowed for the sludge to settle. 
The time required for the production by this method of 
a quantity of “ activated sludge’ which might be 
effectively used in the purification of sewage would 
naturally vary with the nature of the sewage being 





dealt with, but in any case it would be long. In 


the case of Manchester sewage it would take at least 
six months, and, naturally, investigations directed 
towards reducing the duration of the preparation 
stage were carried out. First of all it was discovered 
that if the slurry or humus from efficient percolating 
filters were added to the sewage the “ activation ”’ 
of the sludge proceeded much morerquickly. But, 
as this quicker method could only be employed in 
places where there were percolating filters, it was 
considered advisable to discover, if possible, some 
other way of quickening the preparation process. 
It is impossible here to enter into detail regarding 
the methods employed, and it must suffice to say 
that by partially “ activating’? successive doses of 
sewage by reducing the period of aeration, and thus 
producing a large body of partially “ activated \ 
sludge, and then finishing the aeration of the whole 
body of sludge thus obtained, the total time taken for 
activation was very materially reduced. In one case 
which has been brought to our knowledge, after 
33 days’ working, sufficient *‘ activated”? sludge 
was produced in one tank—as a matter of fact, say, 
30 per cent. of its contents——for actual work on the 
clarification of sewage to be commenced. 


Quantity of Activated Sludge Required. 


Experiments carried out during the year have 
also shown that though good results can be obtained 
with a reasonable period of aeration when employing 
with the sewage one-fifth of its volume of activated 
sludge, yet better results are to be looked for with 
larger percentage of the sludge. It will be observed 
from the following table—which we take from a 
paper read before the Society of Chemical Industry 
(Manchester Section) by Messrs. E. Ardern and W. T. 
Lockett—that the proportion of the sludge to the 
sewage has a very important bearing on the length of 
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the period of aeration necessary to purify the sewage : 
According to Messrs. Ardern and Lockett, it 
difticult to say with any certainty what will be found 
the most advantageous proportions of sludge and 
sewage to use on a working scale, but there appears 
to be no doubt that, if other considerations permit 
of it, the more sludge used—within limits—the less 
the period of aeration required, and the higher the 
purification. Apparently, however, from the point 
of view of practicability, the proportion of 1 to 1 
cannot be exceeded when working on the fill and draw 
system, this being mainly on account of the difficulty 
of the settlement of the sludge. A ratio of 1 to 3 is 
to be employed in a large continuous flow plant in the 
United States, of which mention will be made later. 


Is 


Quantity of Air Required for the Process. 


Other investigations which have been carried out 
by Messrs. Ardern and Lockett during the year 
have been in the direction of ascertaining the quan- 
tity of air which is required to. produce the best 
results. Originally as much as from 12_to 15 cubic 
feet of free air per hour per square foot of tank area 
were employed. In view, however, of the fact that 
the cost of the process must, naturally, depend very 
largely on the volume of air employed, experiments 
were instituted with the object of discovering whether 
this quantity might not be reduced, or whether, on 
the other hand, it would be beneficial to increase it. 
It was found that there were no very great differences 


between results obtained with volumes of air of 
6, 13 and 27-cubic feet of air respectively. What 


differences there were, were not in favour of the 
highest rate, whereas the lowest rate gave a lower 
four hours’ oxygen absorption than the 13 cubic 
feet rate, i.e., 1.40 and 1.54 respectively, and a 
higher nitrite and nitrate figure—1.62 to 1.56. It 
was therefore distinctly better. Further experi- 
ments showed that, though there was an astonishing 
purification when using only 2 cubic feet of air per 
square foot of tank surface per hour, and that only 
slightly inferior effluents to those produced when 
using 6 cubic feet of air were experienced when 
employing 4 cubic feet, still the best results of all 
were obtained with 6 cubic feet. It should be men- 
tioned, however, that these results were arrived at 
under laboratory conditions, and it may be that under 
service conditions 6 cubic feet would not be enough 
to keep a large body of sewage and sludge sufficiently 
intimately mixed. As showing what a bearing the 
possibility of reducing the volume of air used has 
upon the cost of treatment, we may quote the follow- 
ing figures of Messrs. Ardern and Lockett. With a ratio 
of sludge to sewage of 1 to 4 and four hours’ aeration, 
the cost of air for treating a million gallons of sewage 











14, 1916 


JAN. 





THE ENGINEER 








would amount to 11s. at minimum supply and 27s. 6d. 
at maximum supply, while the figures for a ratio of 
2 of sludge to 3 of sewage would be 8s. 3d. for the 


minimum supply and 20s. 6d. for maximum supply. 


Activated Sludge Experiments in America. 


During the year some valuable experiments have 
been made at Milwaukee by Mr.‘Hatton, who is 
engineer to the Sewerage Commission of that city. 
This gentleman has not only satisfied himself that the 
process, whether operated on the fill-and-draw or 
continuous-flow systems, is under experimental con- 
ditions the best yet tried for dealing with the sewage 
which he is called upon to purify, but he has deter- 
inined to erect a plant to try the system on a practical 
scale. The installation which he is laying down will 
be capable of treating certainly 1,600,000 gallons a 
day, and probably more than that. Moreover, it 
will operate on the continuous-flow system, there 
being eight aerating tanks capable of holding 14 days’ 
flow, and a sedimentation tank which will allow of 
about half-an-hour’s quiescence. Mr. Hatton has 
made some detailed investigations into what the 
treatment is going to cost, and he has arrived at the 
conclusion that, leaving out engine-room charges 
but including boiler-room costs, he will be able to 
produce an effluent of a high standard of purity, 
including a 99 per cent. reduction in both bacterial 
contents and solids in suspension, for 5.3 dols. (or 
£1 2s. 2d.) per 1,000,000 United States gallons. 
Taking the dollar at 50d. and allowing for the fact 
that the American gallon is only about five-sixths of a 
British gallon, these costs would represent, say, 
Y1 6s. 6d. per million British gallons. This figure is 
arrived at with coal costing 1 cent (jd.) for 82,000 
B.Th.U., but we are unable to give any details as 
to the price of labour. Taking coal with 12,000 
B.Th.U. per pound, the cost per British ton works 
out at 13s. 8d., and the labour costs on this side would 
probably be less than in Milwaukee. It is interesting 
to note that Mr. Hatton proposes to use .25 cubic 
feet of free air per minute—which is, of course, 
equivalent to 15 cubic feet per hour—-per square 
foot of tank surface, and a four hours’ period of 
aeration. : 

We understand also that the city of Cleveland, 
Ohio, as the outcome of experiments with the acti- 
vated sludge method, has decided to lay down a 
plant large enough to treat 1,000,000 gallons of sewage 
per day on this system. : 


Activated Sludge Experiments at Salford. 


An enthusiastic investigator of the activated 
sludge method of treating sewage is Mr. W. H. Duck- 
worth, manager of the Salford sewage works. Not- 
withstanding disabilities due to the war, he has 
been busily carrying out experiments on the system, 
and has made advances in several directions which 
go to confirm the results arrived: at in the United 
States, certainly in two particulars, /.¢., the reduction 
in the length of time necessary to effect purification 
of sewage when in the presence of activated sludge, 
and the practicability of workimg the process on 
the continuous-flow system. Although Mr. Duck- 
worth’s experiments have not been carried out on 
a really large scale, they are by no means laboratory 
experiments. The two tanks in which the fill-and- 
draw tests were carried out had each a length of 
90ft., a width of 9ft., and a depth of about 4ft. 6in., 
and they each held 22,000 gallons. For continuous 
flow the aerating tank was 50ft. long by 9ft. wide and 
4ft. Gin. deep, and there were four settling tanks, 
each having a capacity of 1500 gallons. The activated 
sludge naturally flows out of the aerating tank with 
the effluent, but as much of it as is required is pumped 
back again from the settling tanks to be mingled 
with the raw sewage as it enters the aerating tank. 
A distinguishing feature of the sludge formed by 
this process is the rapidity with ‘which it settles, 
leaving a bright and clear supernatant liquid. At 
Salford the air is introduced into the liquid by means 
of nozzles, and though’a good many of these nozzles 
appear to have got stopped up in ten months’ work- 
ing, yet with a little increase in blowing just as: good 
results as regards final effluent appear to have been 
achieved as when all the nozzles were free. It is 
a pity that Mr. Duckworth has not been able to 
arrive at any figures of cost, or, at all events, does 
not find himself in a position to be able to publish 
them. It would have been interesting to have 
seen how nearly they agreed with Mr. Hatton’s 
figures. Doubtless Mr. Duckworth would have 
got much further than he has done had it not been 
for the war, and it is to be hoped that in the next 
results which he publishes the question of cost as 
applied to working in this country may find a place. 

We make no apology for dwelling at this length on 
the “activated sludge”’’ process. We regard it as 
being a system having a great deal of promise, 
which, probably, when a little more is known con- 
cerning it, will give even better and more economical 
results than are at present being achieved with it. 


Manchester Main Drainage. 


Owing to the prohibition by the Treasury of capital 
expenditure by local authorities, no new contracts for 
main drainage work have been let by Manchester 
during the past year. The Corporation is, however, 


-- 





completing certain intermediate sections of the main 
outfall sewer, which works have to be finished before 
the greater portion of the main sewer already built 
can be brought into use. These intermediate sections 
were delayed owing to difficulties with one of the rail- 
way companies, in connection with crossings under 
the railway lines ; otherwise the outfall sewers would 
have been brought into use some twelve months ago. 
The total length of the main sewers already completed 
is approximately 18 miles. The sewers vary in 
diameter from 4ft. to 15ft. 3in. They are constructed 
with shale bricks lined with red engineering bricks. 
The whole of the work is in cement mortar, and is 
being cartied out under the direction of the City 
Surveyor, Mr. T. de Courcy Meade, M. Inst. C.E., 
who designed the scheme for the main drainage of the 
city and certain surrounding districts. 


London Main Drainage. 


During the past year very little; progress has been 
made with main drainage works on account of the 
war. A certain amount of work has, however, been 
done. The erection of additional pumping plant 
at the Crossness Outfall Works has, for instance, 
been completed, and the plant is being brought into 
use. The work for the provision of additional 
pumping power at the North Woolwich pumping 
station was also commenced in April last. This 
will, when completed, largely increase the pumping 
capacity of the station. At the Abbey Mills pumping 
station a contract was let in June last for building 
an annexe to one of the engine-houses as a first 
instalment of the scheme for further additions to the 
pumping capacity of the station. The construction 
of the north-east storm relief sewer and other 
important works for improving the drainage system 
of the Metropolis, as well as the erection of improved 
plant for treating the sewage at the Barking outfall 
works, have, however, been postponed until after 
the war. 


Sheffield Sewage Disposal Works. 


Sheffield has during the year completed its mew 
sewage disposal works, which have been constructed 
to replace the older works which had been designed 
to treat a flow of 10,000,000 gallons of sewage per day, 
but at which for several years a flow of 17,000,000 
gallons had been dealt with. At these older works 
the process of treatment involved lime precipitation, 
but for the new works it was decided after exhaustive 
experiments to employ the biological system, and 
accordingly a scheme was got out in which the sewage 
was to be dealt with in catchpits, continuous-flow 
settling tanks and contact beds. The estimated 
cost was £270,369, and it is interesting to note that 
the new works have cost well within the estimate, 
the actual expenditure being £262,634. They provide 
for the treatment of an approximate maximum 
quantity of 65,000,000 gallons of sewage per day. 
In addition to them the Corporation has acquired 
lands for the present works and future extensions 
at a cost of £86,000. In view of the recent opinion 
expressed by the Local Government Board and the 
West Riding Rivers Board that some secondary 
treatment must be added, the Corporation submitted 
a further scheme to those authorities early in the 
year. A Local Government Board inquiry was 
held in respect of the proposal, and the approval of 
the Board has since been obtained, but in view of 
the present crisis the execution of the work is deferred. 
The new works were designed by the city engineer, 
Mr. C. F. Wike, M. Inst. C.E., and carried out partly 
by contract and partly by administration under his 
supervision. 


Works Abroad. 


The first portions of the large sewerage and sewage 
disposal scheme for Cairo, which was begun in 1909, 
and will eventually cost nearly £2,000,000, were put 
to work during the year. The works have been 
designed to meet the prospective needs of a million 
persons, and it is anticipated that they will be made 
self-supporting by the proceeds derived from a 
sewage farm at Khanka, where the desert is being 
irrigated with the effluent from the works and brought 
under cultivation. It is proposed eventually to 
deal with ’some 3000 acres in this manner, and already 
a large area has been levelled and made ready. The 
idea is to grow fruit trees as part of the crops, and as 
a start 35,000 trees were planted on 170 acres. These 
trees are being protected by other trees arranged 
in belts, and some 50,000 of these latter trees had been 
got in by April last. 

Two large schemes—one at Capetown and one at 
Sydney—have attracted attention during the year. 
In the first-named, which is to cost nearly half a 
million of money, it is proposed to convey 74 per cent. 
of the sewage of Woodstock and 114 per cent. of 
that of Mowbray to the existing outfall at Three 
Anchor Bay, and to treat the remainder at the farm 
at Mowbray. The Sydney scheme is considerably 
larger and more expensive. It is estimated to cost 
two and a-quarter millions and will involve the 
construction of a main sewer nearly 21 miles long, 
which will deal with the whole of the sewage of the 
northern suburbs of the city, and convey it to an 
outfall into the ocean at a place called Bluefish. 





THE RITCHIE LOCOMOTIVE. 
(By a Correspondent.) 

THE sixtieth anniversary of the first number of Tur 
ENGINEER, January 4th, 1856, will direct attention to 
page 8 there, for the description and illustration of ** Mr. 
Ritchie’s new locomotive engine,” and incidentally to 
the progress and development in the interval elapsed, and 
the rise and fall of ideas and invention. Rob. Ritchie's 
‘* Railways,” 1846, was a standard early work, but this 
is Mr. Charles Ritchie, giving his address as Kew Bridge, 
and further detail of his career it has not been possible to 
trace, after this lapse of time. 

About ten years later the engine was to be discovered 
derelict down an inn yard on the left of the road to Brent- 
ford, opposite the Kew Bridge Waterworks, and then to 
appearance still in working order, but all trace of it has 
long disappeared since. Accofding to recollection, the 
engine was built to the broad gauge, and it was one of the 
many attempts of its day to secure the prevailing deside- 
ratum of a low centre of gravity, duplicating Crampton’s 
idea by having a high driving wheel ahead of the boiler as 
well as behind, so that Ritchie’s engine appeared as a 
double-ended Crampton on four wheels. The axles were 
too far apart to permit of being coupled up by side rods, 
even if desired, and so they were actuated independently 
by separate pistons, working in a cylinder of doubled 
length. 

‘here must be witnesses living who can remember the 
trial of the engine under steam. It seems likely the Locomo- 
tive Superintendent of the Great Western Railway would 
refuse to allow a run on his rails, and so the engine never 
emerged from the inn yard, but was tested there in steam, 
with the boiler chocked up off the ground, and the wheels 
free and controlled by a friction break. 

The high wheel of the single passenger express engine 
was considered a beauty to our mid-Victorian eyes, 
as an emblem of swiftness, but it was the symptom 
also of a small boiler, scant and short of breath. 
So long as express trains were select, first-class, and 
light, these single engines did their work well on our main 
level lines, but with the introduction of third-class travel 
the train was doubled, and double boiler power was 
required to maintain speed. Revolutions could then be 
increased, and the height reduced of the driving wheel, 
allowing the large boiler to be carried high up over the 
wheels, as it had been found out by then that low centre 
of gravity was a dynamical fallacy, and a reversion was 
beneficial to the build of the old stage coach, with 
passengers and luggage carried high up on the top. 

The advantage of high centre of gravity, in a word, is 
in the slow oscillation it gives and consequent ease of 
motion in progress. An easy ship is one ballasted with 
centre of gravity high up, close under the metacentre. 
Stowed with the weights too low, the rolling is too quick, 
the sea is shipped, and life on board is unendurable. The 
advocate of low centre of gravity would have us give up 
the noble attitude of man as a biped, and take to running 
about on all fours like a dog. 

The design of the springs is an important detail on a 
wheeled carriage in its influence on the period of oscillation. 
Mr. Ritchie claimed an advantage in carrying his frame 
and boiler on three springs, two on each side of the hind 
pair of wheels, and a central spring between the front pair, 
so as to bring the rolling and pitching oscillation more into 
tune. But his idea is not to be seen adopted in any of 
the multitude of new designs of swift mechanical transport 
on the road. And the calculation of the unbalanced 
inertia effect of the two connecting-rods, up and down on 
a side, would provide an interesting problem for the 
student engineer in causing the engine to pitch on the 
springs at a gallop. 

High as the centre of gravity has risen, alarmingly high 
to the eye of the old school, it might rise higher still with 
advantage with a larger boiler and greater power but for 
the limitation of the loading gauge ; and it is the loading 
gauge which limits development much further of engine 
power, and not the gauge of the rails. The rail gauge, 
5ft. outside, has proved ample for such terrestrial needs 
as the crust of the earth will bear, and is an inheritance 
from the Roman and Greek, as we can read in Hesiod. 

The limited loading gauge is a legacy of the timid canal 
engineer, called in for the construction of early railways ; 
and he gave us the scanty headway he considered ample 
for canal traffic. 

To-day the locomotive engineer wants a boiler as big 
as bridge and tunnel will allow to pass, and then bigger 
still. In this process of evolution the chimney has 
suffered atrophy so as to be hardly visible. But high 
chimney was likely to have been put in as one advantage of 
low centre of gravity ; although the conscientious model 
engineer does not revert to the high chimney where it 
would be possible on a miniature l5in. gauge adopted on 
a derelict railway. 

The Ritchie locomotive is shown with one cylinder on 
a side to each pair of pistons and connecting-rods of the 
driving wheels. One central port then serves for the 
admission of steam between the pistons, and two end ports 
for the reverse stroke. The axles were not coupled up 
by side rods, so that the freedom of running of the single 
engine could be claimed ; and so long as the wheels and 
axles kept in step, ail was well. 

But suppose one pair of wheels slipped, and so to speak 
as of a hunter taking a fence, the legs were crossed. The 
wheels would be pulling against each other and the engine 
uncertain which way it was to go. At full speed this 
irregularity would tend to cure itself ; but it would be a 
very tiresome vice at starting ; and the same defect as of 
a jibbing horse was not unknown in the Webb compound 
engine, designed on principles somewhat similar. ; 

In a general retrospect of Evolution, not merely in 
mechanical invention, it is interesting to notice how the 
tendency is to simplification. 

The early locomotive engines preserved there are such 
monster antediluvian daddy-long-legs, all arms and legs 
and limbs, working and waving about in the air. 

And the flying machine, latest achievement of 
mechanical science, is an equal example of the same 
development and Evolution in the direction of simplicity. 

It will be found the inventor was possessed of a fear of 
imaginary difficulty and danger of his own creation. 
Ritchie’s engine, however, has a quiet elegance by com- 
parison, and shows the mark of an artistic hand, as of 
Beyer and Peacock’s pleasing design, 
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Wireless Telegraphy. 


Ir we were free to write fully on the year’s progress 
in wireless telegraphy we should have a long and inter- 
esting story to tell, but as it is we must confine our- 
selves only to a few events. In a letter to the Hlec- 
trician of December 31st, Lee de Forest says: In 
the field of long-distance commercial telegraphy from 
high power stations consistent progress is noted. 
The remarkable success of the American type of 
150-kilowatt Poulson are station of the Navy at 
Darien has demonstrated beyond question the genuine 
practicability and good efticiency of this type of trans- 
mitter. The new Sayville installation, employing 
a moderately high frequency 150-kilowatt alternator 
with two successive steps of frequency doublers by 
means of asymmetric transformers has now been in 
constant operation over a sufficient period fully to 
justify the faith of the German engineers who designed 
and erected the plant. The commercial success of 
this and the corresponding station at Nouen, together 
with that of the Tuckerton and Eilvese stations, 
should, in the opinion of the writer, silence the last 
sceptic as to the ability of wireless to compete success- 
fully with the cable in transatlantic service. The year 
has seen the adoption for long-distance telegraphy of 
the ultrandion type of receiver detector, and the 
United States Navy has progressed far in its definite 
plan to displace other types of detectors in all its 
stations. For this decision the fast increasing use of 
continuous wave transmitters is, of course, partly 
responsible. ; 

Wireless communication between the United States 
and Japan is now an accomplished fact. Crowded as 
the newspapers are with news of every kind regarding 
the war, it is not surprising that the importance of this 
achievement was, to a large extent, overlooked by the 
general public. Wireless communication between 
these places must rank as one of the greatest achieve- 
ments in radio-telegraphy. A message sent from the 
Pacific Coast of America to Japan goes first to 
Honolulu over the waters of the Pacitic Ocean for 
more than 2000 miles. At Honolulu it is re-trans- 
mitted to the Japanese station at Funabashi, which is 
no less than 3355 miles from the Sandwich Islands, 
and thence to its destination by the Japanese land 
lines. The immense distance traversed by the wire- 
less waves can be realised when it is stated that the 
distance is some hundreds of miles greater than that 
between Berlin and New York. The Funabashi 
station is situated some 10 miles from Tokio, and is 
owned by the Japanese Government. It was on 
July 27th that Mr. E. J. Nally, the vice-president 
and general manager of the Marconi Wireless Tele- 
graph Company of America, received from Japan the 
first wireless telegram. This was followed by a long 
series of tests for the purpose of perfecting the service 
and making the numerous adjustments which are 
necessary in establishing a service such as this. Long 
messages in both directions dealt with the arrange- 
ments for the tests, which were carried out through all 
hours of the day and night, and proved most sue- 
cessful. Not only could the Japanese station read 
the Honolulu signals easily, and the Honolulu station 
those of the Funabashi station, but the San Francisco 
station was on many occasions able to read every word 
that was being transmitted both from Japan and 
Honolulu. 

The report of the British Association on Radio- 
telegraphic investigations was issued during the year 
and published in the November issue of the Wireless 
World. The war has had a very direct effect on these 
investigations. About the beginning of August, 1914, 
private wireless telegraph stations throughout the 
Empire nearly all stopped collecting statistics, while 
naval and other Government stations stopped nearly 
all scientific observations. The radiotelegraphy 
stations in Russia, Germany, and neighbouring 
countries doubtless discontinued filling up the Com- 
mittee’s forms as soon as mobilisation began. A few 
stations in India, Australia, Canada, the West Indies, 
and the United States are, however, still at work. 
In the last-named country about thirty stations are 
making observations. The Committee’s programme 
for the collection of statistics three days a week in all 
parts of the English speaking world and in a few other 
. countries was planned to embrace one complete 
round of the seasons. The fact that the programme 
was interrupted after only three months of work 
diminishes greatly the value of such statistics as have 
been collected. It also implies considerable financial 
loss. The extensive scheme of special observations 
projected for the occasion of the solar eclipse failed 
completely in the countries in which the eclipse was 
visible. A small amount of work was done in Norway 
and Sweden. All the necessary forms had been 
printed, and some had been circulated before the war 
started. The day by day statistics collected in the 
period April to July have been partially analysed, 
and the conclusions drawn from these observations 
are described in the report. Apart from any scien- 
tific value they possess, they yield information which 
will guide the Committee when the time comes to 
attack further the problems concerned. A similar 
thought may be set down as a consolation for the 
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eclipse failure. The report covers Diurnal variations, 
periods of excessive disturbance, correlation — of 
records at distant stations, auroral displays and stays, 
and the twenty-seven day period of magnetic 
variations. 

Dr. J. A. Fleming recently described and exhibited 
at the Physical Society of London a new and ingenious 
instrument he has invented for recording by photo- 
graph or projecting on a screen physical curves of 
various kinds. The instrument enables a curve such 
as the resonance curve of a wireless telegraph trans- 
mitter, or the characteristic curve of a wireless 
detector or the hysteresis curve of a sample of iron wire 
to be projected and rendered visible on a screen, or 
to be photographed in a few minutes on a photo- 
graphic plate. It will be seen, therefore, that the 
instrument will be extremely useful in connection with 
radio-telegraphy and many other branches of physics. 


Wireless Telephony. 


When it was announced some time ago that 
wireless telephony across the Atlantic would be 
achieved in the near future, few attached any import- 
ance to the statement. During the year, however, 
wireless telephone communication was actually 
effected between the giant station at Arlington, 
near Washington, and the Eiffel Tower at Paris. 
This, of course, is a remarkable accomplishment, 
and had it not been for the war it would undoubtedly 
have claimed a great deal of prominence in the news- 
papers. It is a matter of regret that this new stride 
forward has not been made by Britain, experts 
who have done so much in the field of wireless 
communication. For some time the Marconi Com- 
pany has been working on wireless telephony, and 
long before the war it attained results little short of 
marvellous. In the 1915 ‘** Year Book of Wireless 
Telegraphy and Telephony,” Mr. H. J. Round, who 
is on the staff of the Marconi Company, described 
some interesting experiments which had been made 
up to the time of the publication of that volume. 
From this article it seems that as far back as 1913 
Mr. Round had received very fair speech from Berlin 
at Marconi House. In fact, prior to the war excellent 
progress was being made, and it is more than likely 
that had peace prevailed the Marconi transatlantic 
stations would have been in wireless telephonic 
communication some months ago. As it is, the com- 
pany has had to set all experimental work aside in 
order to cope with the more serious requirements of 
war. Meantime, the Aniericans, working without 
restriction, have taken up the task and made the 
good progress above reported. The experiments, 
it seems, have been undertaken jointly by the 
American Telephone and Telegraph Company and 
the Western Electric Company. No technical par- 
ticulars of any importance are yet available, but so 
far as can be gathered it seems that the apparatus 
used was a modification of the well-known Fleming 
valve. The method probably adopted was to use 
an ordinary microphone for speaking purposes, the 
current passing through this being amplified many 
times and made to modify a high frequency current 
of great power, proudced by the new oscillating 
Fleming valve. 


The London County Council Electricity Bill. 


For the time being the London County Council has 
abandoned its attempt to deal with the problem of the 
electric supply of London. On November 10th, 1914, 
the Council passed a resolution by a large majority 
sanctioning the promotion in the present session of 
Parliament of a Bill embodying the proposals formu- 
lated by its Special Committee on Electricity Supply, 
but by the terms of the Borough Funds Act of 1872 
it was necessary that that resolution should be 
subsequently confirmed by a vote of an absolute 
majority of the full membership of the Council. 
At a meeting in February, 1915, this majority was not 
forthcoming, with the result that the Bill was not 
introduced during the past year. Details of the 
Council’s scheme have previously been given in these 
columns. It was a development of the proposals put 
forward in a report made by Messrs. Merz and 
McLellan in the early part of 1914, and, broadly 
speaking, it comprised the construction of a central 
authority to be responsible for the whole electrical 
supply for an enormous area, including not only 
London itself, but districts outside it as well. This 
authority was to be empowered to build generators, to 
acquire existing generating stations and to standardise 
the supply of electricity over the whole area. The 
idea was apparently that eventually the majority of 
the present supply stations should be shut down 
altogether, and only some of the larger installations 
retained, these in the course of time being turned into 
sub-stations. 


Light Control. 


An apparatus which may lead to interesting develop- 
ments at some future time was described by one of 
our American contemporaries. By means of a small 
hand flash lamp of the “electric torch” variety, 
it has been found possible to control the movements 
of a small box mounted on wheels. On the front of 
the box are two lenses, and behind these two selenium 
cells which control an electric driving motor circuit 
and steering mechanism. Directly the beam of light 


lis thrown upon the lenses the box commences to 
move towards the source of light in a most uncanny 
manner. At a demonstration in America the inventor 
caused the box to follow him about the stage, 
turning corners and avoiding chairs, &c., with no 
other control other than that of the beam of light. 
By reversing a switch on the box the latter was 
made to back away from the light. In each case the 
box started to move quickly when the light was 
thrown upon it and stopped just-as promptly when 
the lamp was extinguished or turned away. Current 
for working the motor is obtained from storage cells 
contained in the body of the box. Each of the sele- 
nium cells behind the lenses controls a relay, which 
opens and closes the motor circuit, and also controls 
steering magnets at the rear of the apparatus. By 
illuminating a cell on one side the motor is started 
and the rear wheels turned to that side. If both 
cells are illuminated equely the mechanism adjusts 
the rear wheels so that the box runs straight. 


Lamps. 


In July the various incandescent lamp manu- 
facturers put forward some new sizes of half-watt 
lamps. It is well known that when this type of lamp 
was first introduced it could only be made for high 
candle-powers—much too high, in fact, for ordinary 
interior lighting. These lamps, however, have been 
used in numerous cases in place of are lamps, and 
with good results. But as mentioned in our last 
year’s annual article, it has been possible with gas- 
filled bulbs to approach more closely the candle- 
powers needed for ordinary indoor purposes. Low- 
voltage (25 volt.) half-watt lamps are now rated as low 
as 15 watts. The initial cost of these lamps is still 
somewhat high, but the economy in energy consump- 
tion is such that it will justify their use where units 
of 30 candle-power and upwards are required. But 
these low candle-power lamps cannot be connected 
directly to ordinary house circuits ; they must either 
be connected in series or, when the supply is an 
alternating one, the pressure may be reduced by an 
auto-transformer. The 25-volt half-watt lamp pre- 
sents possibilities to the railway companies. The 
lowest size of the 100—-130-volt lamp is rated at 
60 watts, and for 200—260-volt circuits 100-150-watt 
lamps are obtainable. The range of lamps also 
includes an interesting type of projector lamp. 

The ordinary vacuum tungsten lamps, as made by 
the British Thomson-Houston Company, have also 
been improved upon during the past year, as shown 
in the following table, which gives the sizes of lamps 


most commonly used. The ratings given are for 
clear-bulb tungsten lamps for parallel burning. 
eas Initial efliciency in 
ry es watts per candle. Average 
= = 3 useful life 
= Fe pertorm 
> = & Prior to Revised ance.* 
2 June, 15 June, 15 
20 1.25 1.20 1000 
( 30 1.20 1.15 1000 
100 10 1.20 1.15 1000 
to 60 1.20 1.10 1000 
130 80 1.20 1.10 1000 
100 1.15 1.05 1000 
20 1.40 1.35 1000 
| 30 1.35 1.30 1000 
200 40 1.35 1.20 1000 
to 60 1.25 1.15 1000 
260 | 80 1.25 1.15 =| ~~ 1000 
100 1.20 1.10 | 1000 


| 
* The useful life period is the time in hours during which 
the lamp declines 20 per cent. in candle-power when tested at 
the exact efficiency shown above. 


The accompanying diagram shows very clearly 
how the new half-watt gas-filled lamps obtain their 
superior efficiency over the ordinary metal lamps. 


ENERGY LOSSES IN EQUAL C.P. OF ORDINARY 
TUNGSTEN LAMPS AND HALF - WATT LAMPS 
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The columns in the diagram show the losses occurring 
in the ordinary vacuum lamp when operated at an 
efficiency of 1 watt per candle and at .5 watt per 
candle, as compared with the losses in the gas-filled 
or half-watt lamp when operated at an efficiency of 
.6 watts per candle. This diagram was recently 
presented in a paper before the Chicago Engineering 
Society by Mr.S8. E. Doane. The upright columns also 
show how the energy is dissipated in the lamps. The 
vacuum lamp when operated at an efficiency of 
.5 watt per candle shows smaller losses than the 
gas-filled lamp with similar consumption per candle- 
power, and this is due to the energy loss in the gas 





employed. As is well known, however, the ordinary 
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metal vacuum lamp operated at such a high efticiency 
as .5 watt per candle-power has a life of only a few 
hours. Upon the other hand, the gas-filled half- 
watt lamp is able to operate at this high efficiency 
with a satisfactory life. The gas prevents the evapo- 
ration of the filament. Energy losses due to the 
inert gas are, of course, unavoidable, but in spite of 
these losses the gas-filled lamp shows a marked 
advance in efficiency over the ordinary vacuum lamp. 

A new high-efficiency incandescent electric lamp, 
called the ‘ Pointolite” lamp, was described 
recently in a paper presented to the Institu- 
tion of Electrical Engineers by Messrs. E. A. 
Gimingham and 8. R. Millard. It has a similar 
appearance to the ordinary incandescent lamp, 
but the light emanates from an are having electrodes 
of tungsten or other refractory conductor burning 
in an inert gas, such as nitrogen or argon. The 
efficiency for the normal working current is about 
.5 watt per international candle-power or 2 candle- 
power per watt. Experiment has shown that the 
current may be increased until the tungsten reaches 
the spluttering point, at which; the efficiency is .3 
watt per candle-power or 3.33 candle-power per watt. 


The Electrical Trade after the War. 


The British Electrical and Allied Manufacturers’ 
Association has been taking steps with a view to 
expanding British trade after the war and the meeting 
of German competition. Endeavours are being made 
to obtain commercial information from abroad with a 
view to fostering this country’s trade, such informa- 
tion being placed in the hands of British manufactur- 
ing firms. Many important matters have been under 
consideration, such as the issuing of catalogues in 
foreign languages, the meeting of local needs, and 
so forth. ‘The Engineers’ Club of Manchester has 
also discussed the question, and it has been suggested 
by a committee of the Club that a large association 
should be formed which would deal with all questions 
relating to British trade, industry and education on 
the broadest basis possible. From time to time the 
Board of Trade has taken steps to exhibit articles 
manufactured in enemy countries. Last May the 
Board also initiated a British Industries Fair, which 
was held in London, and it is probable that this will 
now become an annual event. Messrs. O. H. Antoine 
and R. Steylaers, acting independently, have made 
efforts to organise resources so that we may be able 
to take advantage of the trade that must inevitably 
arise when the Germans are driven out of Belgium. 








PRIVATE BILLS IN PARLIAMENT, 1916. 


Tue number of private Bills which have been deposited 
in Parliament for the 1916 session has, as might well be 
expected, dropped almost to vanishing point. There are 
in all only twenty-eight Bills, of which no less than twelve 
relate to gas undertakings, and of the remaining sixteen 
four are of interest to engineers. 

There are three railway Bills, by the Cardiff Railway 
Company, the Alexandra—Newport and South Wales— 
Docks and Railway Company, and the South-Eastern and 
London, Chatham, and Dover Company respectively. 
The first two, however, only relate to more or less unim- 
portant matters of administration, but the South-Eastern 
Bill provides for strengthening part of Charing Cross 
railway bridge at an estimated cost of £150,000. The 
length proposed to be dealt with is 1 furlong 5.5 chains, 
and seven years is the period put in the Bill for the comple- 
tion of the work. 

Four Bills relate to waterworks, these being by the 
Wakefield Corporation, the Yeadon Waterworks Company, 
Burnley Corporation, and the Tynemouth Corporation. 
The Wakefield Bill proposes to abandon the construction 
of three reservoirs already authorised, and to enlarge and 
extend an existing reservoir known as Green Withens. 
In addition, three impounding reservoifs are to be con- 
structed, and the total capital expenditure involved is 
£155,000. The Yeadon Waterworks Company contem- 
plates an expenditure of £10,000 upon the enlargement 
of existing reservoirs and the construction of three catch- 
water surface tank mains, &c. Under the Burnley Bill the 
time for the completion of the Hurstwood reservoir, which 
expires in 1918, is to be extended by a further five years, 
and, as the original estimates have been exceeded owing 
to unforeseen difficulties, additional borrowing powers to 
the extent of £160,000 are asked for. Finally, the Tyne- 
mouth Corporation Bill gives effect to a clause inserted 
last year by Parliament in the Bill of the Ashington Urban 
District Council—a neighbouring authority—giving the 
right to Tynemouth to bring in a Bill this session to pur- 
chase the water supply now being given in Ashington by 
the Ashington Coal Company, and to include Ashington in 
the Tynemouth water area. Borrowing powers to the 
extent of £84,860 in respect of works and £10,000 for exten- 
sion of mains and services are asked for. 

The twelve gas Bills do not possess any features of 
outstanding interest from an engineering point of view. 
In only one case does a municipality propose to take over 
the local company, that being at Northwich, but at 
Folkestone the local company proposes to acquire the under 
taking of the Hythe and Sandgate Gas Company, the 
Uxbridge Company is acquiring the Eton Gas Company, 
and the Aberdare Company is taking over a local concern 
known as Hirwain Gas Company. Considerable financial 
proposals are involved in the South Metropolitan Gas 
Company’s Bill, mainly, however, in the repeal of unexer- 
cised powers both as regards capital and debentures. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


INSANITARY BATHS AND WASH BASINS. 


Sir, —-The part played by the more lowly forms of life in the 
cause of disease has been amply demonstrated during recent 
years. Pathogenic organisms are responsible for the destruction 
of living tissues and the production of poisons in the circulating 
fluids of the body when they obtain an entrance. Such organ. 
isms, however, not only flourish in the bodies of living animals ; 
they exist in impure waters and everywhere where decaying 
matter or filth exists. One of the great-problems of sanitation 
is to make sure that, in the case of our water supply, our food, the 
utensils we use for cooking, and our baths and wash basins, no 
such organisms can gain a footing and multiply, for if they do 
they may enter our systems in various ways and give rise to 
various diseases. 

It may not be out of place to call attention to certain features 
in the design of many of our baths and wash basins which do not 
seem to be quite satisfactory, as they may tend to the spread of 
disease. In the case of baths, care in this respect is most import- 
ant ; for even those who are suffering from contagious maladies 
must use them, and it is most important that they should be 
capable of being thoroughly cleaned each time they are used. 
Much the same remark may be made concerning wash basins. 

Of late years the old form of bath, the water in which was 
allowed to escape through a hole in the bottom and an overflow 
grid at the top, has been largely replaeed by one in which a 
hollow valve serves both as an overflow and a means of allowing 
the water to run away. The sketch shows the general form such a 
bath takes ; a is a well often forming a portion of the bath itself. 
It is in communieation with the bath through the grid 6, and in 
the bottom there is a hole ¢ through which the bath can be 
emptied. This hole, when the bath is» full, is closed by the 
hollow valve d, which is made sufficiently long to allow of the 
bath being properly filled. Any attempt made to fill the bath 
too full is prevented from being successful, for the excess of water 
falls down through the perforation in the valve. This is a very 
neat design ; but it generally possesses serious defects. 

It must be remembered that the well a is really a portion of 
the bath, for when the bath is full the well is full, and when the 
well is empty the bath is empty. But this well can net, as a 
general rule, be got at for cleaning purposes. Indeed, it is seldom 











or ever cleaned. I have had occasion in several cases to take 
2 
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out such valves, and in every instance I have found them, and the 
wells in which they rest, in a most filthy condition. The com- 
pounds formed by the soap used with the hard water, and a good 
deal of the dirt, stick to the sides of the well, and must form a 
breeding ground for various organisms. 

Whilst using the bath there is a constant movement of water 
to and from this dirty well and the water-of the bath. When 
the body is completely submerged the water surface rises and 
some enters the weli, and when a portion of the body rises above 
the surface the water level in the bath falls and water flows into 
the bath from the well. It thus comes about that there is a 
constant action taking place whilst the bath is being used, which 
results in the whole of the water being contaminated by anything 
which exists in the filth on the walls of the well and valve. 
Every clean housewife takes a keen interest in the cleanliness 
of the bath, but little does she think how very unsanitary these 
parts are which she cannot see or get at. 

If it were possible to remove the valve and clean it and the 
well the matter would be less serious. As a rule the valve can 
only be removed by a mechanic ; for those who designed it seem 
never to have contemplated the fact that it was necessary to 
keep it clean. 

Yash basins are often made of similar design. They are 
always in an extremely dirty condition as regards the portion 
out of sight, and being used in many cases by large numbers of 
people, some of whom are sure to be suffering from more or less 
troublesome skin diseases, if not worse. When using a wash 
basin with a lift valve out of sight, such as has been described, 
it is well not to fill the basin with water, but to use the water as it 
falls from the tap. 

The matter seems one which should seriously engage the 
attention of sanitary engineers and doctors. 

January 10th. R. M. DEELEY. 


WATER SOFTENING. 


Srr,—In your issue for March Ist, 1912, Vol. 113, page 224, 
there is a letter under the above heading, wherein the writer 
states that sodium carbonate has a corrosive effect upon steam 
boilers, and accordingly I write now to call the attention of all 
your readers to a valuable paper just read before the American 
Society of Mechanical Engineers by A. H. Babcock, advocating 
the working of boilers—where corrosion has previously been 
experienced—with a strong alkaline solution. This recom- 
mendation is based upon experiments tried by the American 
navy, and also by the Southern Pacific Railroad Company. The 
following extracts show the tenor of the communication, and 
readers interested can refer to the original communications, viz.: 

(1) A paper by Allen H. Babcock entitled ‘‘ A Novel Method 
of Handling Boilers to Prevent Corrosion and Scale,’’ read before 
the annual meeting of the American Society of Mechanical 
Engineers, December 7th to 10th, 1915. 

(2) A paper by Frank Lyon, Lieut.-Commander of the United 
States Navy in the August, 1912, volume of the Journal of the 
American Society of Naval Engineers, to be obtained from 
the United States Navy Department. 


Extracts. 


‘In general the fundamental fact was established that if the 
solution was kept sufficiently concentrated with sodium car- 
bonate corrosion is inhibited.”” See page 20 of Babcock’s paper. 

““Some trouble was experienced at first with the manhole 
joint rings, and this was found to be due to rusty spots which 
were eaten away by the compound, and when the manhole covers 
were properly trued up and the surfaces cleaned this trouble was 
eliminated.” Page 15. 

“‘A similar action was also noticed in old boilers where the 
seams were rusty, and on the first application of the compound 
the rust was eaten away and leaks started.” Page 15. 

‘“ There was some trouble with brass check valves. This, 
however, was expected, and the brass valves were replaced by 
malleableiron.”’ Pages 15 to 16, 

The compound recommended in the American paper is known 
as the ‘‘ Navy Standard Boiler Compound,” composed of sodium 
carbonate trisodium phosphate, starch, and tannic acid, in pro- 
portions given in the paper— Sand 21. 


Some earlier investigations had not led to any decisive results, 
due to the fact that while in one case the experiment had been 
successful because the water had been kept sufficiently alkaline, 





and in the other case, the corrosion had been materially increased 
by working at a low degree of alkalinity because of fear of 
priming—-pages 19 and 21. og 

Mr. Babcock mentions that the method is in no respect 
original with him, it having been published more than three 
years ago, but apparently it has attracted no attention outside 
a very limited circle, and it is in the hope that this circle will be 
extended that I address this letter to you. 

Hyde, Cheshire, 

January 3rd. 

Nore.—This is the answer to “ Inquirer’s ”’ reference to trouble 

with fittings and seams of boilers—see his letter to you. 


DanieL ADAMSON. 


POWER ABSORBED BY CHIPPING MACHINE. 


Sir,—In view of your remarks on page 616, the following 
notes made by me on an old machine—maker unknown—some 
years ago, when professionally engaged on work at a large drug 
factory, may be,useful :— 
26in. 


Cutter wheel, c.i., radius i 
l6in. 


Cutters, No. 4, outside radius 
inside radius at S}in. 
width of blades .. .. .. «. Gin. 

Blades wedged into slots in face of wheel at angle of about 
45 deg. with face, and ground to a nose angle of about 15 deg. 
Cutting angie of blades about 30 deg. Clearance angle 5 deg. 

R.P.M., 208. ; 

Power, including shafting in mill 28.3 electric = 24.3 brake 

Shafting alone .. .. .. .. 6.16 ,, = 6.28 , 


Net power for machine .. .. .. .. «+. 19.02 
Efficiency of test motor taken at 85.7 per cent. 

Notre.—The following allowances should be made :—({a) The 
blades were roughly ground—by the ordinary “ hand ’’—by 
being mounted in holders, weighted and left to run on a large 
grindstone which was not radially in truth. The finished cutter, 
therefore, had a rounding face after the style of a boy’s first 
attempt at “setting ” a plane iron, and consequently probably 
took undue power. (6) Several belts being interposed between 
the main shaft and the machine, some slipping probably occurred , 
the speed given being that calculated from shaft speed and 
pulley diameters. (c) No attempt was made to find out the best 
angle of cutting the logs, but they were slid down a shoot on to 
the face of the wheel at an angle of about 45 deg., and, pressed 
down by a pusher rod driven forward by a chain and heavy 
weight; the logs of 6in. to 9in. being rough and allowed to roli 
in the trough, took their own bearing on the wheel. 


The object of the test being to determine finally whether the 
contract 25 horse-power motor was sufficient for the job, the 
knives were used in average condition of dulness ; also the fore- 
man believing that the old steam engine would do better than 
the new electric drive, made friendly efforts to prove his point 
by forcibly driving the logs on to the cutters by the ordinary 
means, supplemented by a strong man with a pinch bar, and 
completely failed to stall the motor. The material selected as 
probably the one absorbing most power was sandal wood in 
logs of 6in. to 8in. diameter. Chips resulting, from }in. to jin. 
thick. Feed in ordinary use, about 50in. per minute. 

Gro. T. PARDOE. 

Angmering, near Worthing, January Ist. 


PRIVATELY OWNED WAGONS. 


I was very mach interested in the article published in 


’ 


Sik, - 
your paper on Saturday on the ‘‘ Up-keep of Railway Wagons, 
and was impressed by the amount of time that must have been 
expended by the writer of that article in compiling the tables 
that he makes use of. It is to be regretted, however, that he 
should have fallen into the mistake by saying, ‘‘ in Scotland 
and on the North-Eastern Railway the private owner has no 
existence, and he is practically extinct on the Midland 
Railway.” 

I have not the exact figures before me, but I think I am 
within bounds in stating that there are as many privately owned 
wagons in Scotland as are owned by the railway companies ; 
and as far as the North-Eastern is concerned, although the bulk 
of the wagons are owned by the railway company there are very 
many hundreds of privately owned wagons. 7 

About thirty years ago the Midland Railway Compzny tried to 
extinguish the privately owned wagons by purchase, the scheme 
however was found to be impracticable, or at any rate it was 
dropped ; and to-day I should say there are as many privately 
owned wagons on the Midland Railway as ever there were, and 
I should think their numbers are nearly equal to the namber 
owned by the railway company. : 

It is a pity that statements of this sort should be made without 
proper verification ; more especially at the present time, when 
attempts are being made to extinguish the private owner of 
wagons by the scheme for the pooling of wagons, a scheme which 
is believed by a large proportion of private owners of wagons to be 
practically anworkable. J. Hurst. 

Rotherham, January 4th. 


[In the remark to which Mr. Hurst takes exception there was 
no intention of commenting on the benefits or evils of the 
privately owned wagon. We appreciate that there is much to be 
said for that institation, and in connection therewith it must be 
remembered that the private owners’ wagon has existed since 
railways began, and for certain classes of traffic its use is en- 
couraged and legislated for. The remark in question was made 
in order to point out a difficulty in the way of gauging the actual 
cost of wagon up-keep on some railways. To say that the private 
owner did not exist in Scotland and on the North-Eastern Rail- 
way and was practically extinct on the Midland is not actually 
correct, we admit, but the conditions there differ from those to 
be found on other railways, and that was our point.—Eb, 
Tue E.) 


A FLEXIBLE WATER MAIN. 


Srr,—Referring to the account of a flexible water main at New 
York at page 7 of your last issue, it may be interesting to point out 
that a water main of that description, designed by James Watt 
for conveying water across the Clyde at Glasgow, was laid down 
in the year 1810. It is described in the Edinburgh Philosophical 
Journal, Vol. III., and the account is reproduced in the Civil 
Engineer and Architect's Journal for December, 1839, page 451. 
The main was 15in. in diameter, and it is stated in a note that a 
second main of 18in. diameter was subsequently added. I am 
speaking from memory, but I think that there is a description of 
the main in Smiles’ ‘ Lives of Boulton and Watt.” It would 
be interesting to know whether these pipes are still in use. 

January 10th. A..F. 








Tuer Evectrican Propuction oF NiTRATES.—A course of six 
lectures on ‘‘ The Electrical Production of Nitrates for Fertilisers 
and Explosives ” will be delivered at University College by Mr. E. 
Kilburn Scott, M.I.E.E., A.M. Inst. C.E., on Wednesdays at 
5.30 p.m., beginning January 26th, 1916. The first lecture is 
open to the public without fee or ticket. _The course is open both 
to members and non-members of the University. Application 
for further particulars and for tickets of admission should be 
made to the Secretary, University College, Gower-street, W.C. 
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MANCHESTER TO BURY ELECTRIFICATION. 
No. I. 

WITHIN a very few weeks from now—possibly 
early in next month—the Lancashire and Yorkshire 
Railway will begin to run a service of electrically 
propelled trains between Victoria Station, Manchester, 


Molcembe Moor 


Rite Ranges ) 






into direct current by rotary converters and supplied 
to the line at a pressure of from 600 to 650 volts, 
third and fourth rails being employed. The whole 
undertaking has given most satisfactory results 
ever since it was got to work, but with an eye to 
future developments Mr. Aspinall was not content 
to accept as a complete solution of the electric- 
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Fig. 1—MAP SHOWING THE ELECTRIFIED 


and the neighbouring town of Bury. The undertaking 
is noteworthy in several respects. For instance, it 
is the first suburban railway electrification in the 
Manchester district, and then, too, direct current 
with a voltage of 1200 is to be employed. These 


two points alone would be sufficient to draw atten- | 


tion to the scheme, and there are many others which 
can profitably be studied, since they embody some 
distinct departures from existing electric railway 
practice in this country. By the courtesy of Mr. 
John A. F. Aspinall, the Company’s General Manager, 
we have recently had opportunities of making com- 
plete examinations of the line and its equipment, 
and we feel sure that the description of them which 
we propose to give in this and subsequent articles 
cannot fail to be of interest to our readers. 

The Lancashire and Yorkshire Railway is noted 
of 


for its progressiveness. It is certainly one 

the best-managed lines in the kingdom, and 
_ those of our readers who have personally had 

experience of it must be fully aware of the 


promptitude with which advantage is taken of any- 
thing likely to add to its efficiency or to the comfort 
and convenience of the passengers it carries. That 
this should be so is not wonderful considering the 
ability and farsightedness of Mr. Aspinall, who, 
even when he held the position of Chief Mechanical 
Engineer, had such an important influence on the 
fortunes of the line. It was he who was the moving 
spirit in the conversion for electrical working of the 
Liverpool-Southport section of the line, which was 
opened for traffic in 1904 and which has proved 
such a marked success. Mr. Aspinall has always 
been a great believer in the utility and adaptability 
of electricity as a motive power for railway operation, 
and it would surprise no one if under his guidance 

and not in the very remote future—the whole of 
his company’s network of lines was to be electrified ; 
at any rate, several further steps in that direction 
have been taken since the Liverpool-Southport line 
was converted. 

It may be recalled that the latter line is worked 
from a central power-house at Formby, which is 
rather nearer Southport than Liverpool, and that 
the vlectrical energy generated there is transmitted to 
four sub-stations at’ 7500 volts three-phase. In 
the sub-stations the three-phase current is converted 





Swain So. 


LINE, POWER HOUSE, AND SUB-STATIONS 


traction-on-railways problem the arrangements 
which have undoubtedly proved successful on that 
portion of the system. He therefore determined 
| to make some experiments with higher line voltages, 
and accordingly a short portion of the company’s 
system was equipped in a more or less experimental 
manner for 3500 volts direct current with overhead 



























































obtained from increasing the voltage, but a com- 
parison between the overhead and the track methods 
of collection pointed undoubtedly to the fact that 
for several reasons it was preferable to employ track 
collection. After mature consideration it was finally 
decided to equip that portion of the company’s 
network, known as the Prestwich branch, which 
lies between Victoria Station, Manchester, and 
Bolton-street Station, Bury, with third and fourth 
rails fed with direct current at 1200 volts. 


THE LINE AND THE SERVICE. 

Before proceeding to describe the electrical arrange- 
ments, however, a few words may well be said regard- 
ing the line itself, and the reasons which have led 
the directors of the company to decide to electrify 
it. A map of the district is shown in Fig. 1 and a 
profile of the line from Manchester to Holcombe 
Brook in Fig. 2. It will be observed that Bury lies 
slightly to the west of north of Manchester and 
at a distance of just over 10 miles from it. The 
district to the north of Manchester has for some years 
now been growing in importance as a_ healthy 
residential district. Every year more and 
more people making their homes at such places as 
Crumpsall, Heaton Park and Prestwich, all of which 
lie at elevations considerably above that of the 
city, and much of the district traversed is at a height 
of some 300ft. above sea level. Recently, too, the 
city has purchased Heaton Park four miles 
out—and has thus procured for public use an open 
expanse, round which many good-class houses are 
being built. The line runs in tunnel under this 
park, and there is a station practically at its gates. 
Bury is an important and growing manufacturing 
centre of nearly 60,000 inhabitants, and the traffic 
between it and the capital city of the county is 
heavy. Everything, in fact, points to an increasing 
business for the line even if steam traction had been 
adhered to. It was therefore an excellent piece of 
line on which to institute electric traction, which, 
while of itself it will invite increased numbers of 
passengers, will also provide increased facilities for 
conveying them. As will be seen, too, the gradients 
are heavy. That immediately outside Victoria 
Station at Manchester is as much as | in 59, while 
there are still heavier stretches on the Manchester 
side of Heaton Park and Whitefield and some three- 
quarters of a mile of ‘l in 49 between Radcliffe and 
Whitefield. Taken altogether, therefore, the line 
is much better suited for electric traction with its 
higher rate of acceleration than it is for steam, so 
that, consequently, a good deal higher overall speeds 
will be possible with the new method of propulsion, 
and when the full service of electric trains is esta- 
blished on it the residential area through which it 
passes may be considerably augmented, since the 
accelerated service will bring the outlying districts 
virtually nearer the centre of the city than they are 
to-day. For example, Prestwich, which is some 
4} miles out, will be brought five minutes nearer 
to Manchester Town Hall than it has hitherto been. 

It is not intended, however, at the outset to run 
the full service of electric trains. For reasons in 
which the condition of affairs brought about by the 
war plays some part, it is only proposed at first 
to replace 27 per cent. of the existing steam trains 
by those electrically driven, but as time goes on 
not only will the former be entirely supplanted, but 
additional electric trains put on, so that eventually 


Sees 


some 




































































aa 
d J 
v oe? 
e@ 
I 
¢? 
AP 
£ se 
ve vgs 
° > 
of ay 
ey 
rT | 
re | 
Ry 1] 
|| 
(30 760 ils 360 to 50 Site 40 
7 8 9 10 " 2 13 MILES 
Swain Sc. 


,’ 
“THe ENGINEER’ 


Fig. 2—PROFILE OF THE ELECTRIFIED LINE , 


conductors. The piece of line chosen was that 
between Bolton-street Station at Bury and Holcombe 
Brook Station, a distance of just under four miles. 
The gradients on this section are distinctly heavy, 
varying as they do from | in 40 to 1 in 70, with 
quite short lengths of level and lesser gradients. 
This experiment showed the advantages to be 


the number of trains in service will be increased by 
25 per cent. When the electric service is fully 
established there will be ninety trains in each direc- 
tion per day. The trains will be run every twenty 
minutes between 5.30 a.m. and 7.30 a.m. and between 
7.10 p.m. and 11.30 p.m. In the intervening period, 
i.e., from 7.30 a.m. to 7.10 p.in., there will be a ten- 
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minutes’ service to Radcliffe—some 74 miles out— 
and every other train will bo run through to Bury, 
so that to and from Manchester and that town there 
will be a twenty-minutes’ service throughout the 
day from 5.30 a.m, to 11.30 p.m. 
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Fig. 3—PLAN OF 


It may be wondered, perhaps, why such an im- 
portant undertaking as the present scheme should 
have been brought to completion in war time, and the 
facts of the case are that as it had been commenced 
long before August, 1914. and as considerable progress 
had heen made with it at that time, it was decided 
that it should be pushed on with and completed at 
the carliest possible moment, since the need for a more 
rapid and efficient service of trains on the Prestwich 
branch was felt to be very pressing. So the work has 
heen proceeded with, and would have been finished 
several months ago but for deiays in obtaining 
materials, which have been unavoidable. Still a 
very great deal of progress has already been made, as 
will be shown in this and the following articles, and 
it is hoped, as we have said, very soon now to com- 
mence regular running. Already successful experi- | 
mental trips have been made from end to end of the 
line, and but little now remains to be done before the 
carrying of passengers in the electric trains will become 
an accomplished fact. 

It should be borne in mind in considering the 
description of the plant which we are about to give 
that the electrification of the Manchester and Bury 
line forms but a comparatively small part of what 
will eventually be, in all probability, undertaken 
in and around Manchester. There is hardly another 
industrial centre in England which lends itself better | 
to the conversion of its vast railway network to electric | 
traction than does Manchester. It is surrounded 
on nearly all sides by manufacturing towns, many of | 
which are at no great distance from it and between | 
which and the City there is a continually increasing 
traffic. Having this in view the railway company 
has wisely made its dispositions so as to be able, with | 
the minimum of trouble and expense, to extend its 
generating plant as and when it becomes necessary ; 
and, indeed, it has at the outset actually installed a 
greater horse-power than will be required for running | 
even the full service of trains on the Bury line. This | 
surplus potential energy is not, however, so great as it 
might seem, for part of the current generated at the 
power station will be employed in working machinery 
in various goods yards. At the present time the 
length of line which has been converted represents 


iil 


about 22 miles of single track, and the power house  sieeotion of Mr. J. A. F. Aspinall, the General Manager 
contains two units each of 5000 kilowatts. As the | of the company, by his Chief Mechanical Engineer, 
full service will only call for eight trains, each fur- | Mr. George Hughes, M. Inst. C.E., and his Chief Civil 
nished with four 200 horse-power motors, it is evident | Engineer, Mr. David Campbell Rattray, M. Inst. C.F. 
that the power-house is capable of responding to very | All the plans and specifications were prepared, and 
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POWER HOUSE SITE AT CLIFTON JUNCTION 


much heavier calls upon it than it is likely at the first | the contracts for all the plant were placed by the 
Chief Mechanical 
in addition a preponderance of the detail 


Engineer’s staff at Horwich, and 


to experience. 
work, 


Withso much introduction we can proceed to discuss 
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Fig. 4—CIRCULATING-WATER INLETS FROM THE CANAL 


the technical side of the undertaking, and we would ; both in connection with the drawings and manu- 
premise our remarks by explaining that the whole of | facture of material has been carried out at the 
the scheme has been carried out under the general ‘company’s locomotive works at that place. The 








36 





THE ENGINEER 


Jan. 14, 1916 








civil engineering portion has been. dealt’ with by the 
Chief Civil Engineering Department at| Hunts Bank, 
Manchester. 

be a SITE OF THE POWER HOUSE. 

The situation of the power-house necessitated the 
consideration of a large number of factors, the chief 
of which were the following :— 

(1) It should be as near as possible to what 
may be termed the electrical centre of gravity of 
the supply when it has fully developed. 

(2) It should have suitable sub-soil and founda- 
tions. 

(3) There should be an ample supply of water ; 
and 

(4) There should be easy facilities for the 
supply of coal and the removal of ashes. 

It can unhesitatingly be said that from every point 
the site chosen is excellent. The power-house has 
been built quite close to Clifton Junction Station on the 
main line between Manchester, Bolton and Preston. 
It is 43 miles from Manchester, and it is situated in 
what is practically a central position with reference 
to the Lancashire section of the Lancashire and York- 
shire Railway. It is adjacent to extensive coal fields, 
producing suitable coal, and moreover, the sub-soil at 
the site consists of hard compact gravel, and fulfills all 
the conditions necessary for foundations. Added to 
the foregoing is the fact that the Manchester, Bury 
and Bolton Canal, which is owned by the railway 
company, and from which a large supply of good water 
can be drawn, passes within 120 yards of the power- 
house. Nor have all the advantages yet been 
enumerated. The building has been erected close 
alongside the railway embankment, which at that 
point is 37ft. above the ground level, so that coal 
wagons can be run directly over storage bunkers over 
the boilers and can dump their contents without any 
coal-handling machinery. The ashes only have to be 
handled and lifted, and this naturally calls for much 

















To the right hand of Fig. 6 will be seen the end of a 
short embankment, which has been formed for the 
laying of rails to connect up with the main line. 
The embankment terminates in a substantial brick 
retaining wall, formed with horizontal arches to 
take the thrust of the embankment. A horizontal 
bridge connects the top of this wall with the floor 
above the coal bunkers in the boiler-house, so that 
the coal wagons, which are of the hopper-bottomed 
type and of 20 tons capacity, can be run right in 
over the boilers. The retaining wall also forms 
one of the supports for the framework on which the 
overhead crane is worked. This crane can travel 
to the right over the incoming railway lines and on 
being brought to the left can lower plant or wagons, 
or whatever may be desired, down to ground level, 
on which a set of lines, with a turntable connected 
with lines running into the building, has been laid. 
To other features of the building we shall refer 
later. Meanwhile we turn for the moment to Figs. 8 
and 9, also on page 38, which show respactively 
the intake of condensing water from the canal and 
the discharge of the same into the canal. 
THE CONDENSING WATER ARRANGEMENTS. 

The question of condensing water is of such vital 
importance to the working of a modern electric 
power station that no apology is needed for referring 
to it early. In the present instance the arrangements 
which have been made are of the greatest interest. 
Reliance is not entirely placed upon the water which 
can be obtained continuously from the canal. 
At first, no doubt, it will be sufficient in order 
to ensure the requisite vacuum, but later it 
will have to be supplemented. The intake from 


the canal is shown in Fig. 4. It so happened 


that near the power-house there is a point in the 
canal where stop boards can be inserted if it be 
required at any time to drain off the water for 
cleaning purposes. 


In order to ensure continuity 
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F'g. 5—CIRCULATING-WATER SCREENS 


less power than would the coal itself had it to be lifted. 
Finally, the power-house is removed a good long way 
from any large residential area, so that it cannot 
cause annoyance to any one. In fact, taking all 
things. into consideration, it is doubtful whether a 
better situation could possibly have been selected. 
Only one possible objection could be raised to it, and 
that is that all the machinery and plant had to be 
lowered from rail level to that of the power house 
floor. but the installation just above the former level 
of a 50-ton electric overhead travelling crane—made 
by T. Broadbent and Sons, Limited, of Huddersfield— 
has entirely done away with any inconvenience which 
might have been experienced on that score. 

As regards the centrality of position of the power- 
house, we need only at the moment consider it so 
far as it refers to the present portion of the complete 
scheme of electrification. A reference to Fig. 1, in 
which the electrified line is shown full black and the 
steam lines dotted, will show that the power-house 
is actually within some 1} miles of the line at its 
nearest point, namely, at Prestwich Station, and 
within easy transmission distance of the two sub- 
stations which have been erected at Victoria Station, 
Manchester, and near Radcliffe Station. Nothing 
much better than that could have been hoped for. 
Then, as concerns the actual site itself, nothing could 
have been better than it for the erection of a power- 
house. The whole area which was acquired by the 
railway company and which is shown in the block 
plan, Fig. 3, was practically level and ample in 
area. In fact, we understand that were the present 
buildings to be enlarged so as to occupy the extended 
position shown by the dotted lines, plant to the 
capacity of 50,000 kilowatts could be housed. 
Moreover, use has been made of an existing building 
—Clifton Hall—to provide most convenient offices, 
which, hence, have not had to be specially built. 
In short, on every account Mr. Aspinall is to be 
congratulated on his choice. 

Two engravings—Figs. 6 and page 38— 


7, on 


show external views of the power-house building. 





of service it was decided to have an intake on each 
side of this stop point, so that. water could always 
be obtained. As will be seen, the water in either case 
has to pass through one of two rotary screens, 
which are formed of circular frameworks filled in 
with wire netting of fairly fine mesh. These screens 
are each revolved by a small Pelton wheel, supplied 
with water either from the pressure pipe connected 
with the water spray nozzles or from a tank which 
will be mentioned later. Revolving water jets are 
arranged to keep the screens clear. The arrangement 
of the screens is shown in Fig. 5. We understand 
that they were first used by the Lancashire and 
Yorkshire Railway engineers at the Formby power 
station on the Liverpool-Southport line, and that 
they were found to work very well there. 

On passing through the screen the water flows 
into a large cooling pond, which has been excavated 
to a depth of 5ft., and at the far end of which are 
outlets into a forebay, from which at present one 
pipe—though there will eventually be three pipes- 
leads to the power-house and is connected to the 
circulating water pumps. Erected in the pond 
is a series of piers, on which are arranged pipes for 
the spray nozzles. These at present are not con- 


| nected up to their pumps, but this will shortly be 


done, as the pumps themselves are being got into 
position, and certainly before the demand for current 
will necessitate the nozzles being used. As at present 
installed the spray nozzles are of sufficient capacity 
to deal with the circulating water from a fully-loaded 
5000-kilowatt unit, but the pond is large enough to 
cope with double this amount, and sufficient piers 
have been erected to permit of a duplicate series of 
nozzles of similar capacity to those now in position 
being installed. 

In our next article we shall deal further with the 
condensing arrangements, but we may here just 
refer again to Fig. 9, which shows the method of 
discharging the circulating water back into the canal 
after it has done its work. It was feared that unless 
some special arrangements were made there would 





be danger of eroding the opposite bank if such a 
large volume of water were discharged in one stream. 
Hence a long concrete channel was formed parallel to 
the canal, and from this outlet channels were arranged 
so as to discharge the water at several points and at 
an acute angle with the bank. ; 








LABOUR AND WAGES. 


Tue Munition Workers’ Health Committee, which was 
appointed to advise the Ministry of Munitions on questions 
of industrial fatigue, hours of labour, and other matters 
affecting the health and efficiency of workers in munition 
factories and workshops, has issued a second report. In 
this it is remarked that questions of housing, transit, 
canteen provision, and the individual welfare of the 
employee are the chief influences affecting industrial 
efficiency, and appear to be almost more important than 
the immediate or technical environment in which work is 
carried on and the length of hours during which the workers 
are employed. The unanimous conviction is recorded 
that a suitable system of welfare work, or supervision, to 
be administered by an officer specially appointed, is 
essential in munition works where women and girls are 
employed. 


THE agreement made between the Government and the 
Amalgamated Society of Engineers regarding the admini- 
stration of the Munitions of War Act, before the amend 
ment Bill was carried, provided for a number of changes, 
in addition to those officially published through the Press. 
Among other things, it was agreed that the arbitrators 
shall give decisions within twenty-one days; that the 
Appeal Courts shall deal with fact as well as law—for 
instance, say, @ workman in Manchester is refused a cer- 
tificate of discharge when a man in Oldham is granted one 
in similar circumstances, the former will be entitled to 
adduce the case of the latter as evidence ; the workers 
will be drawn from new panels of men likely to understand 
the points at issue ; the penalty of imprisonment is not to 
be imposed ; no rules except the Model Rules issued by the 
Ministry of Munitions are to be posted in any controlled 
establishments, or to have force, without preliminary 
discussion with the trade union concerned ; local com- 
mittees are to be established in all areas, the engineering 
unions appointing the men’s representatives ; the local 
committees are to act as Initial Courts, with power to 
settle ; and they are to be empowered to grant leaving 
certificates, thus taking from the Munitions Tribunals their 
chief and most irritating function. 


On Friday last a meeting was held in London to consider 
the question of amalgamating all the trade unions whose 


members are employed in the iron and steel trades. The 
unions represented were the Iron and Steel Trade 
Federation, the British Steel Smelters, Mill Iron, 


and Kindred Trades Association, the National Federa- 
tion of Blastfurnacemen, Ore Miners, and Kindred 
Trades, the Tinplate Section of the Dock, Wharf, Riverside, 
and General Workers’ Union, the National Amalgamated 
Union of Enginemen, Firemen, Mechanics, Motormen, and 
Electrical Workers, and the National Amalgamated 
Association of Nut and Bolt Makers. A committee was 
appointed to draft a scheme to be submitted to a conference 
early next month. 


THE following statement has been communicated by 
the National Advisory Committee on War Output :—His 
Majesty's Government have given earnest attention to 
the financial position of the country, to the great and 
increasing demands which will still be made upon its 
resources to meet the needs of the war, and to the impera- 
tive need for economy in all forms of expenditure and con- 
sumption, both public and private. They have also had 
regard tothe general advances of wages that have already 
been given since the beginning of the war, and to the 
measures already taken to tax or limit the profits of 
undertakings. His Majesty’s Government have come to 
the conclusion that, in view of the pressing emergency, 
any further advances of wages other than advances follow- 
ing automatically from existing agreements, should be 
strictly confined to the adjustment of local conditions 
where such adjustments are proved to be necessary. 








THe ComMerctaL Moror Users Assocration.—The tenth 
annual inspection of commercial motor vehicles, organised by 
the Commercial Motor Users Association (Incorporated) with the 
object of encouraging drivers, by means of money prizes and other 
awards, to take a personal interest in the driving and condition 
of their vehicles, and to run them without accident, will take 
place in London during the month of May, 1916 ; but the usual 
assembly, or parade, of vehicles will not be held this year, owing 
to the difficulty of sparing vehicles from service during the present 
period of stress. The organisation of these annual inspections, 
which are supported by the Royal Automobile Club and the 
Society of Motor Manufacturers and Traders, is in the hands of a 
Special Committee. The prize fund is subscribed by users, 
and by manufacturers and suppliers of vehicles, tires, bodies, 
fuels, and accessories. Prizes will be awarded to drivers for 
results obtained in written and in oral examinations, coupled 
with inspection of their vehicles under running conditions. In 
this way it is hoped to carry on the educational work among 
drivers which has been one of the aims of the Association since 
its formation. Entries, which have to be made on special 
forms obtainable from the Secretary of the Association, Mr. F. G. 
Bristow, 83, Pall Mall, S.W., should be received not later than 
Jan. 15th—to-morrow. They may be for :—(a) Oral examination 
for drivers of steam vehicles and tractors ; (b) written examina- 
tion for drivers of steam vehicles and tractors ; (c) oral examina- 
tion for drivers of petrol vehicles ; (d) written examination for 
drivers of petrol vehicles ; (e) oral examination for drivers of 
electric vehicles; and (f) written examination for drivers of 
electric vehicles, Drivers may enter for all three subjects, 
steam, petrol, and electric, in either oral or written ; but no 
driver may enter for examinations (a) and (b), (c) and (d), or 
(e) and (f). Members of the Commercial Motor Users Association 
may enter any number of their drivers free, and non-members 
upon payment of a fee of 103. for each driver entered. Further 
particulars may be obtained from the Secretary. 
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RAILWAY MATTERS. 





Mr. GEorGE Potrer NEELE, who retired in 1895 from 
the position of Superintendent of the Line, London and 
North-Western Railway, and whose reminiscences have 
occasionally been quoted in this column, recently entered 
on his ninety-fitst year. 

[INCLUDED in the long list of names mentioned in Sir 
John French’s despatch of November 30th was Colonel 
Holland, R.E., C.I.E., D.S8.0., better known as Commander 
Holland, the marine superintendent of the London and 
North-Western Railway. 

At the end of November, 1914, the number of London 
and North-Western servants with the colours was 10,828 ; 
at the end of November, 1915, it was 17,357. Of these 
388 have been killed or drowned, 181 have died of wounds, 
166 are missing, 2042 have been wounded, including 94 
cases of gas poisoning, and 165 are prisoners of war. 


Two other names, in addition to those mentioned on 





page | of our last issue, of those in the New Year’s Honours | 


that are of interest to railway men are Mr. 8. E. Palmer, 
the deputy chairman of the Great Western Railway, upon 
whom a baronetcy has been conferred, and Mr. R. W. 


Gillan, C.S.L, LC.S., the president of the Indian Railway 


Board, who has been made a K.C.S.1. 

A FEATURE of the new transportation building recently 
completed at Iowa State College, Ames, Iowa, is a locomo- 
tive testing plant of such capacity and comprising such 
facilities as to enable that institution to conduct research 
work of the highest order in railway mechanical engineer- 
ing. In its essentials, the plant is very similar to the other 
two leading plants in America, some of the parts, in fact, 
having been made from the same patterns as were those 
in the earlier plants. 

In the review on Railways in 1915, contained in our last 
issue, mention was made of the exhibition of the ambulance 





trains built by the railway companies in this country for use | 


on the Continent, and that charges of admission were made, 
which went in purchasing comforts for the Railway Com- 
panies Corps of the Royal Engineers. As an illustration 
of the popularity of these exhibitions, and of the benefit 
the troops derive therefrom, we would say that the five 
days the London and North-Western ambulance train 
spent in Northampton, Birmingham, Manchester, Leeds, 
and Blackpool brought in a total of £494 18s. 


Mr. ExtsHa LEE, who has been the principal representa- 
tive for the railways in all recent labour arbitrations in 
the United States, speaking recently, said that at the 
present time there was little in the papers about the labour 
movement on the railroads, but as a matter of fact the pot 
was seething hot. A movement was on foot to secure 
the association of all the train organisations in one united 
demand upon the roads. In recent negotiations and 
arbitration proceedings among other arguments a demand 
for standardisation had been more or less vigorously 


| without apparent cause with a cast iron high-tension 
| It cut off the pillar flush with the ground, then charged a 


| without injury. Passers-by volunteered to push the car 
| back, but in doing so brought the frame, which was in- 


| and others who tried in vain to remove them received 
| severe shocks, and it was about fifteen minutes before the 
| power station could be notified, the power cut off, and the 


| The inquest has been adjourned in order that a representa- 


pressed—the same pay for the same work in the same class | 


of service, whether train operation was on single or double 


track, in mountainous or level country, in branch or | 


main line service, on lines of heavy or light traffic. 
Tue directors of the London and North-Western Railway 


Company have in contemplation the carrying out of an | 
important scheme for extensions of siding accommodation | 
on their Nuneaton and Coventry branch at the Hawkes- | 


bury Lane and Longford and Exhall stations. The traffic 
on this branch has increased enormously in recent years 


by reason of the development of the Warwickshire coal- | 
field, and a further increase is certain as the new works | 


and the big colliery at Keresley open out. Anticipating 
that time, the company proposes to establish additional 
sidings on both the east and west sides of the track 
between the stations mentioned, and the landowners 
have received notice to that effect. This will mean 
taking in portions of fields and gardens and the removal 
of various buildings. The new siding on the west side 
of the Nuneaton-Coventry branch in the vicinity of Long- 
ford is fast nearing completion. 


ACCORDING to a report presented to the Government of 
Sweden by the State Railway Administration in November, 
the working of the line between Kiruna and Kiksgransen 
his fully corresponded to the requirements. This railway, 
which was converted from steam to electric traction in 
January, 1915, has a total length of 80 miles. It is 
operated by means of single-phase locomotives, which haul 
goods trains each conveying 2000 tons of iron ore, in addi- 
tion to passenger trains. As sufficient experience is said 
to have now been gained with the system used, the Railway 
Administration recommends that the transformation of 
the section between Kiruna and Svarton (Lulea) should 
be undertaken. In this event the whole of the mileage 
used for the carriage of iron ore in this part of Sweden 
would be provided with a uniform system which would 
permit of greater economy in working and an increased 
utilisation of the plant at Porjus Falls station, which 
supplies energy to the first-mentioned line. 


ON the morning of November 30th—a foggy morning— 
a light engine stood in one of the bays at the west end of 
Waverley Station, Edinburgh, on the North British Rail- 
way, when the driver and fireman both thought they 
heard someone shout “Come on, Sandy.” The driver 
therefore came out—and met an oncoming train. No 
damage was done to engine or stock, as the engine and train 
were both running slowly, but twenty-two passengers were 
injured. The signal for leaving the bay was against the 
driver, but it was given in evidence and admitted by the 
railway company that engines were allowed to pass these 
signals at danger on verbal instructions from a shunter. 
The explanation for this was that the road in advance of 
the engine could be ‘‘ made ”’ whilst it was moving, and 
that for the signal to be lowered for a small movement, 
say from one bay line to another, would needlessly prevent 
other movements. The reasonableness of this argument 
was apparently recognised by the Board of Trade in- 
spector, whose report has just been issued, as he says 
therein: ‘‘ With a congested station and heavy traffic 
it is necessary sometimes to adopt special methods for 
getting the traffic through.’ The particular movement 
made on this occasion was one, however, that called for 
the lowering of the signal, and even were it otherwise the 
driver should have made sure who was giving the instrue- 
tions. Apparently no such instructions were given. 








NOTES AND MEMORANDA. 





A USEFUL hint is given by a correspondent of the Iron Age 
regarding a simple means of identifying high-speed steel 
scrap. He advocates testing the metal on an emery wheel. 
The spark from high-speed steel is a dark-red spark that 
is inclined to scatter, while the spark from ordinary carbon 
steel is much whiter and is not inclined to scatter. The 
sparks from high-speed steel are about the same colour 
as from cast iron, but are much finer. 


A UNIFORM and intimate mixture of granules of basic 
slag and dolomitic lime, about 10 to 90 parts, respectively, 
is recommended by Albert P. Meyer as a substitute for 
magnesite brick, now so scarce as a lining for furnaces 
of certain types. The suggestion is covered by a patent 
(U.S., 1,160,085) assigned to the A. S. Davison Company, 
Pittsburg, Pa. A hard, compact, dense variety of dolo- 
mitic limestone is recommended, preferably high in 
magnesia, which should be burned until sintered or semi- 
fused, similar to cement-clinker making, but with a higher 
finishing temperature—about 2800 deg. Fah. The crude 
sintered granules of this lime are then mixed with granu- 
lated basic slag. 


Tue Vulcan publishes two photographs of an engine 
breakdown caused by failure of the fly belt pulley. The engine 
was of the horizontal cross-compound condensing type and 
had cylinders 14in. and 24}in. diameter by 3ft. 6in. stroke. 
It ran at 100 revolutions per minute and indicated 230 
horse-power. For over twenty years the fly-wheel, which 
was 10ft. in diameter and prepared on the outside for 
receiving a belt, had been weighted on the inside of the 
rim by two false rims. These rims had been inserted one 
on each side of the arms and bolted to the original rim 
by countersunk bolts. The arms of the wheel were very 
slender, and during the many years’ working, fatigue, in 
all probability, had set up in them, with the result that 
the arms collapsed and the entire rim fell across the 
shaft, breaking the excentrics and doing other minor 
damage. 

AccorDING to Electrical Engineering a most remarkable 
accident occurred at Eastbourne recently, as a result of 
which two men lost their lives. A Rolls-Royce car collided 


switch pillar containing three switch fuses on a marble slab. 


tree 2ft. away, and stopped. All the occupants alighted 


sulated on the rubber tires, in contact with one of the 
broken high-tension cables. As a result two men who were 
pushing the car fell forward on to the chassis. Policemen 


men extricated. It was then found that life was extinct. 


tive of the Board of Trade may attend. 


A USEFUL contribution to the theory of armature 
reaction is provided by a paper by A. E. Clayton com- 
municated to the Institution of Electrical Engineers and 
published in the Journal, on ‘“* The Wave Shapes Obtaining 
with Alternating-current Generators Working under 
Steady Short-circuit Conditions.” The paper is divided 
into four sections dealing with the ideal polyphase machine, 
three-phase, single-phase, and two-phase machines respec- 
tively. In each section salient pole and cylindrical field 
machines are considered, curves being given of magneto- 
motive force, and flux distribution, electromotive force 
in conductors, and the resulting electromotive force per 
phase, and armature current. This subject serves as an 
excellent example of the properties of non-sinusoidal 
electromotive forces, and the difference in the wave shapes 
of electromotive forces and the currents produced by them. 
Perhaps the most outstanding feature is the presence of 
marked third harmonics in the current wave of single- 
phase machines having a two-thirds winding. 

IN a paper on the “ Electric Locomotive,” read before 
the Institution of Civil Engineers, Mr. F. W. Carter says : 
—The classification of locomotives according to wheel 
arrangement has been adopted from steam practice, but 
hardly affords the same insight as to the type as in the 
case of the steam locomotive. Electric locomotives have 
not always been designed with due regard to the question 
of stability of the rolling motion of the wheels, and some 
run less smoothly than is desirable on this account. The 
tilting of the rails and the coning of the wheels causes 
the progression by pure rolling to assume a sinuous nature, 
and on the stability or instability of this motion depends 
the question whether the nosing effect tends to die down | 
or to increase to the limits permitted by the wheel flanges. 
It can readily be shown that a locomotive carried on a 
rigid wheel base is in some circumstances unstable and 
may accordingly be expected to develop a nosing tendency 
if run at high speed ; the same is true when the locomotive 
is divided into units, each carried on a rigid wheel base ; 
guiding wheels elastically centred to align with the main 
wheels tend, however, to stabilise the motion. 


AN apparently successful method of plating aluminium 
with nickel was described in a recent number of the 
Bulletin de la Société d’ Encouragement pour UV Industrie 
Nationale, by J. Canac and E. Tassilly. The process 
permits the direct deposition of nickel dn aluminium in an 
adherent form. The metal is cleaned by passing it through 


: 





a bath of boiling potash and then scrubbed with milk of 
lime. After soaking in a bath of 0.2 per cent. potassium 
cyanide for several minutes, it is submitted to the action | 
of an iron-hydrochlorie acid bath, 500 parts HCl, 500 | 
parts H,O and | part iron, until the metal takes on a | 
certain appearance described as metallic ‘‘ watering.” 
It is washed with water after each of these operations. 
The formula found satisfactory for nickel plating is :— 
Water 1000 c.cm., nickel chloride 50 grammes, boric 
acid 20 grammes. The current is 1 ampére at 2} volts. 
The plated metal is said to have a pleasing soft gray 
appearance, easily taking a metallic lustre when polished 
with a wire brush, the plating being remarkably adherent. 
The plated metal is claimed to endure hammering and to 
be bent in sheet form without cracking. The metal, as | 
cleaned in the iron-acid bath, shows under the microscope 
a surface full of minute cavities in which the nickel deposits 
and adheres. 





MISCELLANEA. 





THE War-office has notified local authorities that owing 
to the demand for benzine and toluol for the manufacture 
of explosives, it has been found necessary to require gas 
undertakings throughout the kingdom to extract these 
constituents from their gas, thereby in some cases affecting 
the illuminating power of the gas and its calorific value. 


Goop work is being done by the Young Women’s 
Christian Association by the provision of wooden huts 
for canteens where hot meals can be served to girl workers 
for a few pence. These huts are being built inside or 
just outside the gates of munition works. A quiet room 
is attached in which the girls can rest in comfortable 
chairs or read and write. These huts cost from £350 to 
£700 apiece. Hostel accommodation is also being pro- 
vided where it is absolutely necessary. 


THE import into and transit through Switzerland of 
electrical and other goods have been placed, since 
November 16th, under the control of a society established 
at Berne under the name of the Société Suisse de Surveil- 
lance Economique. ‘Permits for exportation of goods to 
or transmission through Switzerland must be obtained 
from this Society, without which no shipments or transit 
traffic will be allowed. Previous or unsuccessfull applica- 
tions to the Interministerial Commission must now be 
renewed with the above Society. 


At the annual meeting of British Coalite, Limited, 
recently, it was stated that negotiations are in progress 
with the County of London Electric Supply Company for 
the latter to take a supply of gas for generating electricity 
when its new power station is built at Barking. Simi- 
larly, before the war, negotiations were in progress with 
one of the largest of the London municipalities for the 
construction of a Coalite plant capable of dealing with 
500 tons of coal per day, the whole of the gas generated 
from which was to be utilised in the Borough Council’s 
electricity undertaking. 


Tue Board of Trade has been notified by the Colonial 
office that, according to telegraphic information from the 
Governor of Hong-Kong, complaints are being received 
there that some merchants in the United Kingdom are 
declining to complete or undertake orders from Hong-Kong 
merchants on the ground that such merchants are not 
on the white list of persons and bodies of persons to whom 
articles to be exported to China may be consigned under 
the terms of the Proclamation of September 24th, 1915. 
Special attention is drawn to the fact that the proclama- 
tion referred to does not apply to Hong-Kong, and that 
Hong-Kong is not affected by the white list regulations. 


A PATENT (U.S., 1,130,678, March 2nd, 1915) of Walter 
Riibel, of West End, near Berlin, Germany, relates to a 
process for manufacturing an alloy of iron technically 
free from silicon, phosphorus and manganese, but with a 
corresponding admixture of copper. The alloy is for 
dynamo-electric purposes, or dynamo sheets, which must 
be very pure and at the same time completely deoxidised. 
The new process consists in deoxidising purified and super- 
oxidised iron by means of a small quantity of alkali earth 
metal added in the form of an alloy with copper. For 
example, calcium, equal to 4 per cent. of the copper to 
be used, may be added in the form of an alloy with copper. 
The result is claimed to be an iron almost free from silicon, 
manganese, phosphorus and carbon. 


HerRR ALFRED LOHMANN, Chairman of the Chamber 
of Commerce of Bremen, stated at a meeting on December 
28th that the numerous new electric nitrate works in 
Germany had succeeded in producing not only all the 
saltpetre required for the production of explosives, but 
would be able to supply during the coming spring all the 
artificial fertilisers required for agricultural purposes. As 
Germany previously imported over half of the total 
Chilean production of natural nitrates, this is a remarkable 
achievement for the German electrical industry if it is 
actually the truth. Herr Lohmann even suggested that 
Germany would shortly be able to export artificial nitrates, 
but in view of the comparatively high cost of electric 
power in Germany the price would exclude any competition 
with Chilean nitrate or even with the Norwegian products. 


A BULLETIN on “Characteristics of Radiation Pyro- 
meters,” by George K. Burgess and Paul D. Foote, 
has recently been issued by the U.S. Bureau of Standards. 
This deals with the principles of radiation pyrometry, 
considering mainly the different types of radiation instru- 
ments, their calibration, sources of error, including the 
various factors which may influence their indications, 
and their adaptability to the measurement of tempera- 
tures. When suitably designed, adequately calibrated, 
and correctly used, there are, it is pointed out, several 
trustworthy instruments of this type having many prac- 
tical advantages, while it is also made clear that the 
radiation pyrometer is subject to many influences which 
may seriously limit the accuracy of its readings unless 
proper precautions are taken. In all some twenty instru- 
ments are examined, including the Féry, Foster, Thwing, 
and Brown pyrometers. 


THE scarcity of tungsten in the United States has been 
sufficient to cause certain American firms to send repre- 
sentatives to South America to ascertain whether or not 
that mineral is obtainable in commercial quantities. But 
as in the case of most of the mineral wealth of Brazil, the 
extent of the deposits, the availability of the ore in com- 
mercial quantities, and the prices at which such products 
may be bought, are still entirely problematical. Dr. 
Orville Derby, the Director of the Brazilian Geological 
Service, states that the data on hand concerning tungsten 
in Brazil are extremely vague ; that a few years ago some 
wolframite was being separated from copper ore at 
Enoruzilhada, in the State of Rio Grande do Sul, but that 
the company has since suspended operations. He also 
states that scheelite is known to occur in old gold washings 
at Sumidouro de Marianna, in the State of Minas Geraes, 
but presumably not in workable quantities. A mining 
engineer has informed the United States Consul at Rio 
de Janeiro that in his exploration trips in the interior 
of the country he encountered deposits of tungsten in 
the States of Espirito Santo and Minas Geraes, consider- 
able quantities of wolframite being available in the former 
State and scheelite in small quantities in the latter State. 
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Shell Steel. 


ON two occasions we have dealt with the retarding 
effect of War-office regulations upon the output of 
war material. We have shown, firstly, that, under the 
C.1.W., gauging is carried on in a way which, however 
magnificent it may be in times of peace, is the reverse 
of magnificent under such conditions as prevail at pre- 
sent, and secondly, that the design of parts has hin- 
dered output and enormously increased cost. The crea- 
tion of a new department at Armaments Building is 
by degrees setting right the matter of design, but as 
far as we are aware no steps have yet been taken to 
handle gauging and testing in the same broad way. 
Closely connected with them is the question of specifi- 
cations for materials, and we wish to touch upon it 
to-day in order to direct attention to a paper by Dr. 
Stead, which we reprint on another page. 

It is well known to many of our readers that makers 
of steel for shell have been striving for some time past 
to get the standard specification modified, and that 
they have met with resistance which is only very 
slowly being overcome. Against our specification 
there is nothing whatever to be said—from the point 
of view of quality. It prescribes an admirable steel. 
the best that it is possible to obtain for shells. But 
from the point of view of quantity it leaves much to 
be desired, and it is on quantity rather than on 
quality that attention must be centred. We say 
now with regard to shell steel what we have said about 
gauging and design. Unessential excellencies must 
be given up. Quality, if it means time and money, 
must be no greater than will just satisfy demands. 
In peace, direct and very material benefits result 
from a surplus of “ quality.” Manufacturers are 
led forward to do better than their best, and progress 
follows. But we are not now concerned with technical 
improvements in the steel trade ; we are concerned 
with an output of shell reaching something like a 
million and three-quarter a week—the German 
reported output—and if we can get nearer that output 
by sacrificing some of the features of the standard 
specification that course must be adopted. The 
War-office has resisted any change because in the 
opinion of its advisers it would not be safe. It is on 
this point that Dr. Stead’s paper is so valuable. He 
has collected together the analyses of a great number 
of fragments of German shell, and he shows quite 
conclusively that they follow no standarised specifica- 
tion, and are such, in many cases, as would be con- 
demned out of hand for British guns. We have, for 
example, such enormous variations between minima 
and maxima as .393C. to 1.12 C.; .0278. to .083 8, 
and .028 P. to .105 P. It is even clear that basic 
Bessemer is used. The only quality that belongs to 
all the steels is a high tenacity, accompanied, as a rule, 
by a low elongation. On this point Dr. Stead takes 
up a position which may seem remarkable for an 
eminent analytical chemist. He insists that it is 
on the mechanical tests we must rely. “If a steel,” 
he says, ‘is proved by suitable mechanical testing to 
be satisfactory, on no account should it be rejected on 
chemical analyses. If the results of my 
mechanical tests are confirmed, then the obvious 
thing to do is to alter the specifications forthwith. 
If the mechanical tests are found to be conclusive, 
then it would be a national crime to reject material 
on any chemical specification before submitting 
the steel in question in the form of a finished 
shell to the more convincing mechanical test.” 
This very definite statement will appeal to 
mechanical engineers as much as it will be read with 
dismay by those who pin their faith on chemical 
analysis. But this is not the time to raise an old 
thorny question. The point, and the only point 
worth considering, is whether steels can be made to 
such wide specifications as those exhibited by the 
German fragments, and yet be safe to use in modern 
guns. That is a matter for experts to decide by test. 


Let them divorce their minds altogether from chemical 





analyses and endeavour to find out definitely whether 
there is, or is not, a real danger in using steel with 
high phosphorus or high sulphur, or high or low 
anything else, and if the mechanical tests—Dr. Stead 
has devised a simple and effective way of testing 
complete shell cases—show that there is not, let them 
at once give the widest possible latitude to the speci 
fication, at least for the duration of the war. 

Let it not be supposed for a moment that we are 
advocating any rash or dangerous course. We do 
not want to see shells made of cast iron, or armoured 
concrete, or glass, or any other fancy material, with 
the possible exception of a high quality semi-steel, 
which may be, and is being used, by some of the 
Powers, for certain purposes. We do not want to see 
any risks run with our guns, or the moral of our troops 
damaged, by the issue of defective shells. The 
enormous effort that the country has made has, 
fortunately, put us in a position to be able to make a 
colossal quantity of steel shell, but the output could 
be further increased, to the benefit of the Allies as a 
whole, if the specification could be lowered—if more 
latitude were allowed in certain respects, so that a 
greater number of works might be engaged on the 
making of the steel. Unless it can be shown definitely 
that there are many failures of German shell there is 
a priori evidence in Dr. Stead’s analyses that steels 
which we should consider inferior can be used with 
safety ; if that is so, and it is surely subject to proof, 
time and money are being thrown away by the 
insistence on the close adherence to a too rigid 
specification. 


Single-phase Traction in America. 


TuE electrification of the section of the Pennsyl- 
vania Railroad between Philadelphia and Paoli, 
to which we referred in our annual article last week, 
is an undertaking of interest, not so much on account 
of the length of line dealt with, or the novelty of the 
system, as by reason of the fact that it is one of the 
few examples of single-phase traction that have been 
put into service since the outbreak of hostilities. 
In France and Germany, where prior to the war the 
system was rapidly gaining ground, a state of dead- 
lock now prevails, whilst in this country, where 
there are but two examples of single-phase traction, 
the conditions are very little, if anything, better. 
The electrification of these lines is a matter worthy 
of attention. It indicates that, contrary to opinions 
frequently expressed in the past, single-phase working 
is not to be ruled out for suburban routes, and, 
further, from all accounts, it seems that certain parts 
of the installation have been constructed and erected 
at a cost considerably lower than was possible in 
the early stages of this development. Overcrowding 
at the Broad-street station of the Philadelphia system 
was the primary reason for deciding to work the 
trains with electric current. The steam engines 
had previously to haul the trains across the Schuylkill 
River and along overhead tracks into the station, 
afterwards backing out, and these shunting opera- 
tions, together with the continual growth of traffic. 
finally resulted in such congested conditions that 
some relief was imperative. But this, of course, 
does not in any way throw light upon the engineer's 
reasons for using high-voltage single-phase current. 
No doubt this suburban area, involving as it does 
only about 20 route or 93 track miles, could have 
been electrified quite well on the continuous current 
system, just as other railways in America have 
been electrified. The point the engineers had in 
mind, however—a point, by the way, which does not 
always seem to receive adequate attention—was the 
possibility of a much more extensive scheme of 
electrification on some future occasion. For this 
reason it was thought expedient to collect current 
at 11,000 volts, with the result that single-phase 
working had to be adopted. 

On some future occasion we hope to publish details 
of this interesting undertaking. Here it will suffice 
to say that the overhead trolley construction repre- 
sents a decided simplification as compared with some 
of the earlier installations. Compared with that 
originally adopted on the New Haven system, for 
instance, it shows advantages in various ways. In 
fact, it is said that with present-day methods and 
experience it would be possible to duplicate the 
overhead lines on this railway for approximately 
sixty per cent. of their original cost. The opponents 
of the system undoubtedly had in the early days 
some grounds for their adverse criticism pertaining to 
this part of single-phase railways. The overhead 
lines were expensive to erect and maintain and not 
infrequently a source of trouble. Long experience 
in America and on the Continent, and to a smaller 
extent in this country, has resulted in the removal 
of many obstacles and in the reduction of initial and 
maintenance costs. Apart altogether from questions 
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of this sort, an indisputable fact stands out pro- 
minently. If trolley lines can be made for collecting 
the heavy currents that have to be collected on some 
of the high-tension continuous-current railways 
‘they can be made to deal with the smaller currents 
that operate the trains on the much higher voltage 
single-phase lines. The relative merits of the third 
rail and overhead wire now rarely, if ever, form the 
subject of discussion. The controversy arose at a 
time when 3000-volt continuous-current traction was 
out of the question. As continuous-current engineers 
raised their pressures the need for overhead lines 
arose, and the arguments against them were promptly 
dropped. 

Only in one respect does the Pennsylvania under- 
taking depart from the latest, best, and most generally 
accepted practice. On all recent electrified lines on 
the Continent a periodicity of 15 cycles per second 
has been chosen, whereas on the Pennsylvania single- 
phase lines the original practice of adopting 25 cycles 
has been adhered to. It has been proved beyond all 
question that the lower value is preferable, not 
only from the standpoint of pressure drop, but also 
on account of the better performance of motors. 
The reason for this divergence from accepted prac- 
tice, however, is not difficult to find. Power for 
working the trains is purchased from an outside source, 
the current supplied having a periodicity of 10 cycles 
per second too high. Periodicity is an inflexible 
thing to deal with, for it cannot be changed without 
some form of rotating machine, and with this difficulty 
engineers are always meeting, not only in connection 
with railway electrification, but in linking up power 
and lighting supplies. The advisability of changing 
the periodicity in a case such as that under con- 
sideration is doubtful. The practice removes at 
once simplicity and straightforwardness, increases 
initial cost, lowers efficiency, and raises the wages 
bill. The Pennsylvania scheme represents under the 
conditions prevailing a thoroughly good example of 
single-phase electrification. It shows, moreover, 
that although in America other systems have of late 
gained appreciable ground, they have not by any 
means eclipsed the system which for long-distance 
traffic has met with so much favour in other parts 
of the world. 








THE COAL TRADE IN 1915. 

THE great war has been responsible for abnormal 
conditions in the coal trade—a shortage of labour, 
record wages, scarcity of ships, high prices, unpre- 
cedented freights, and much Government control. 
As the general situation remains unsatisfactory, it is 
well worth special consideration with a view to the 
making of proposals for improvement, for an adequate 
supply of coal is of vital necessity, while liberal 
exportation is most desirable for easing our adverse 
trade balance and financial stringency. 

By the beginning of the year nearly 200,000 miners 
had enlisted, and the numbers soon approached a 
quarter of a million. It was seen that a coal shortage 
was inevitable, unless the remaining three-quarters 
of a million miners could be induced to work extra 
time. The export trade was hit by a dearth of 
tonnage due to the requisitioning of large numbers 
of vessels by the Government for naval, auxiliary, 
and military transport purposes. The pits supplying 
smokeless, or Admiralty coal, were subjected to 
heavy pressure. Unfortunately, those in authority 
failed, as they have consistently failed, adequately 
to realise the diverse conditions of the mining industry 

how, while some pits supply only household coal, 
others depend almost entirely upon exportation for 
their trade, while others again produce only naval coz. 
There was total failure to adapt labour in this 
industry to war conditions. As we pointed out 
nearly a year ago, and have repeatedly urged since, 
the only really practical way to meet the situation 
would have been to suspend the Mines Eight Hours 
Act, appeal to the miners who had not enlisted to 
show their patriotism by working overtime, or at 
least full ordinary time, and pay no war bonus to 
men who failed to put in full time. But the labour 
problem has been left untouched. Worse than that, 
war bonuses have been paid indiscriminately on top 
of record pay rates, with the result that a big minority 
of the miners have lost much time—increasing their 
absenteeism proportionately with the increase of their 
wage rates—while the majority, who might have been 
willing to increase their output in this time of crisis, 
have been prevented by law from working more than 
eight hours in any twenty-four. The net results have 
been very high prices for domestic coal, and a big 
reduction of exports, a decrease of, roughly, 50 per 
cent. of the normal peace time trade. 

Early in the year the Government appointed two 
Committees—one on Coal Production, directed to see 
how far employers and workmen might co-operate 
to increase output, and the other to deal with Retail 
Coal Prices. Our suggestion that the Eight Hours 
Act be suspended for the period of the war was met 


by a Miners’ Federation resolution to oppose suspen- | wall. 





sion. To the Committee on Coal Production three 
members of the Federation were appointed, gentlemen 
pledged to resist the only practical means of materially 
increasing production. The only outcome of the 
deliberations of the Committee was a suggestion 
that joint conferences of coalowners and miners be 
held to discuss ways and means. Conferences were 
held, and in some districts a readiness to agree to the 
suspension of the regulations was shown, but the 
attitude of the Miners’ Federation was hostile. and 
there was no appreciable increase of working hours, 
absenteeism remaining at about 9.8 per cent. on 
the average, as contrasted with 10.5 per cent. before 
the war. Unfortunately, the absenteeism amongst 
‘*face”’ workers was very much higher than the 
average, and it is estimated that 13 to 14 million 
more tons per annum could be raised. 

The Departmental Committee on Coal Prices com- 
prised a cooper, an estate agent, a private secretary, 
and a watch case maker. The most that was recom- 
mended was a limitation of exports with a view to 
increasing the domestic supply. As we observed at 
the time, the restriction of exports from Wales or 
Fife was no remedy for high prices of house coal in 
London, or of gas coal in Birmingham. 

However, the Government decided to prohibit 
exports to certain neutral countries, except under 
license, and appointed an Exports Committee to 
control the trade. The order came into force on 
May 13th. On August 13th the embargo was made 
to apply to shipments to allied countries as well. 
Meantime, the Coal Prices Limitation Act had been 
passed, limiting contract prices to home consumers 
to 4s. above the figures current during the twelve 
months ending June, 1914, save in special cases. 

According to. the report of the Departmental 
Committee, just published, our coal exports in 1915 
were nearly 30,000,000 tons below those of 1913. The 
loss in bulk, however, was to some extent balanced by 
arise in price ; the average f.o.b. price in November, 
1915, being 19s., against 14s. in November, 1913. 
Freights stood at record levels. For instance, from 
South Wales 66s. per ton Genoa has been paid, against 
7s. 6d. before the war. 

At the time of writing conditions regarding both 
production and exportation remain unsatisfactory. 
The Board of Trade has recently called attention to 
the probability that, owing to increasing consumption 
and reduced output, it will be necessary for many 
consumers to draw supplies to some extent from 
districts other than those on which they have been 
accustomed to rely. It is also intimated that it may 
become necessary for the Coal Export Committee, 
from time to time further to restrict licences for 
export of coals which are in general demand for home 
consumption. It is clear that the serious nature of 
the coal shortage is recognised in high quarters. We 
wish it were equally clear that some practical remedy 
was about to be applied. Government interference 
on present lines is proving disappointing. 








LAKE MARGARET HYDRO-ELECTRIC POWER 


SCHEME. 
THE Lake Margaret hydro-electric power scheme 
possesses numerous interesting features. Lake 


Margaret is situated high up on the West Coast Range 
of Tasmania and lies in a roughly triangular valley 
formed by the ridge of Mount Sedgwick on the south, 
the ridge comprising Mounts Geikie and Tyndal on 
the west, and a ridge connecting Mounts Geikie and 
Sedgwick on the east. The lake has a maximum 
width of forty chains, and a mean area of 300 acres. 
The surface of the water at spillway level is 2143ft. 
above sea level. The approximate catchment area 
at present appropriated is seven square miles, and 
the rainfall on the average about 114in. per annum. 
It is possible to increase this catchment area by 
suitable races, &c. 

It was not necessary to construct an impounding 
dam in the ordinary sense of the word, for it happened 
that there was a natural dam at the mouth of the 
lake, and what was actually done was to lower the 
water of the lake temporarily so that the draw-off 
pipes might be laid at the desired level. This was 
done by means of a channel cut to the requisite 
depth, partly through rock and partly through sand 
and conglomerate boulders for a total distance of 
800ft. The net depth of storage obtained in this 
manner was 16ft. this being the difference in height 
between the spillway level and the top of the outlet 
pipes. As the total amount of storage which is at 
present required to carry the plant over a period of 
drought equal to the longest on record is represented 
by a depth of only 7ft. of water, it is evident that there 
is a good surplus margin. It may be mentioned 
that with the present load on the power station the 
consumption of water is at the rate of forty-five 
gallons per second, or 24,300,000 gallons per day. 
When the water was drawn down to the requisite 
level, outlet pipes and screens were laid in the 
trench and the latter was then closed by a concrete 
wall which was built up to spillway level. The 
pipes and screens were set in the wall. A good portion 
of the work entailed in the cutting is now covered 
up by the water. 

The outlets from the lake consist of two 48in. 
internal diameter cast iron pipes set in the concrete 
On the upstream side each pipe terminates 





in a screen compartment fitted with double screens 
of woven copper wire jin. mesh. Each screen can 
be raised separately for cleaning. Between the lak« 
and the screens, flat sluice-gates are provided, to 
allow access to the screen chambers when the latter 
are closed. On the down-stream side the pipes arc 
each provided with a 48in. diameter sluice valv«, 
operated through worm gear by hand or by electric 
motor controlled from the power station switchboard, 
Only one of these outlet pipes is required at present 
to supply the station, the second one being provided 
for extension ; but the pipes’ are interconnected »« 
that either can be used for the present service. 
Excepting the sluice valves, the whole of the metal 
work, including the pipes, screens, sluice-gates, &., 
were made in workshops at Queenstown, Tasmania. 

The pipe line from the lake to the power station 
consists of two distinct sections. The upper section, 
which is made of wood, is laid around the spur of « 
hill, on a flat gradient, and really takes the place 
of the open channel common to so many hydrv 
electric installations. The wood pipe has many 
advantages, for it obviates loss of water by soakag: 
and evaporation, economises water—as only sucl 
water as is required by the turbines from time to 
time is drawn from the storage,—-avoids debris ani 
allows every foot of head being utilised. This section 
of the pipe-line is of wood-stave construction. It 
has an internal diameter of 48in., and the staves arc 
thirty in number around the circumference. The 
wood used is thick, seasoned Oregon pine, machine | 
all over, with a V-grooved side joint and metal 
tongue butt joint on the ends of the staves. The 
staves are held together by mild-steel bands, {in., 
3in. and jin. in diameter, according to the pressure 
The total length of the pipe is 7250ft. ; total fall, 45ft.. 
and the sharpest curve, 150ft. radius. 

The pipe terminates in a rivetted steel header, 
at which is the junction with a steel pipe-line. This 
header is 6ft. 6in. internal diameter and 15ft. 6in. 
long, and has six openings, used for the following 
purposes :—One 48in. diameter outlet from wood 
stave pipe; one 48in. diameter outlet to stand pipe 
for equalising pressure; one 29in. diameter scour 
pipe; two 29in. diameter outlets to steel pipes 
supplying station; one 29in. diameter outlet for 
steel-pipe extension. 

The stand pipe is of similar construction to the main 
wood-stave pipe. It is 48in. diameter, and is carried 
up the adjoining spur to a height 8ft. above lake level. 
Local King Billy pine was used for this pipe. It 
was built under contract by the Australian Wood 
Pipe Company, Limited, Sydney. 

The lower section of the pipe-line or pressure 
column is laid down a very steep mountain side 
between the steel header and the power station. The 
total lenth of the line on the slope is 2993ft., and, 
together with the head in the wood-stave pipe and 
the lake storage, a total static head of 1100ft. is 
provided. The pipe-line is in duplicate and made of 
steel. It is in three sections of varying diameter 
293in. internal diameter at top, 26in. in the centre, 
and 22in. at the bottom section. The thickness of 
plates used varies from 7 millimetres at the top to 
14 millimetres at the bottom, and the pipes are 
solid-welded throughout. The muff or stuffing-box 
type of joint is used throughout the line, and there 
are solid-welded flanged joints on the distributing 
pipes, branches, &c., outside the station. Each line 
is provided at the top, near the junction header, with 
a 293in. sluice valve, hand-operated, and also elec- 
trically operated from the power station switchboard. 
A small air valve is placed at the head of each pipe. 
The two steel pipe-lines outside the power station are 
joined together with a connecting casting, which is 
also used as a thrust block for the end of the line, and, 
in conjunction with valves, allows either pipe-line 
to supply the turbines. Both pipe-lines are solidly 
embedded in large blocks of concrete at all changes 
of gradient and direction, and each separate pipe 
is supported near the joint on a masonry pedestal. 
In order to keep a continuous record of the water 
used, a Venturi meter is fixed in each of the dis- 
tributing pipes. The main-control sluice valves are 
22in. diameter and three in number. They are 
operated by a hydraulic cylinder, working off the 
pressure column, which, in turn is controlled by pilot 
valves and a small electric motor put into operation 
from the power station switch-board. These valves 
may also be operated by hand. A view of the wooden 
portion of the pipe-line, with the construction tram 
line alongside it, is given in Fig. 1, and a view of the 
steel pipe lines and of the power-house is given in 
Fig. 2. 

The power station is a concrete building, with 
steel roof trusses and a galvanised corrugated-iron 
roof lined inside with fibro-cement sheets. The 
main hall houses four main turbo-generator sets and 
three exciter sets. The main turbines are the 
Pelton wheel type and run at 500 revolutions per 
minute. They have a normal rating of 1750 brake- 
horse-power, and a test efficiency of 84.6 per cent. 
The wheels are of solid steel, with polished steel 
buckets and a cast-iron casing. Each machine is 
provided with two oil-ring bearings, tachometer, 
pressure gauge, and oil-pressure relay-type centri- 
fugal governor which is positively connected to a 
cut-off hood set over the water jet and through a 
dash pot to the control needle, which may be set to 
any desired closing time. 
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Each turbine is controlled by a hydraulic sluice 
valve, operated from the switchboard, and the speed 
of the turbines can be altered by means of a small 
electric motor attached to the centrifugal governor 
and also controlled from the switchboard. The 
main generators have a rated capacity of 1200 
kilowatts, at 0.8 power factor, and a voltage of 6600. 
Their test efficiency was 95 per cent, and they 
generate three-phase alternating current at a fre- 
quency of fifty cycles per second. The small exciter 
sets are of similar design to the main sets, but run at 











Fig. 1—WOODEN STAVE PIPE 


1000 revolutions per minute. Three of the main 
generating sets, fully loaded are required to supply 
the present demand for power, the fourth machine 
standing by. Two out of the three exciter sets are 
also constantly in operation. 

The various electrical divisions and units are 
controlled from a marble-panel switchboard mounted 
on a gallery overlooking the main hall having the 
following panels :—Three exciter machine control 
panels, | Tirrill regulator control panel, 4 main gene- 
rator_ control panels, 2 outgoing transmission line 


| electrical equipment by the Australian General 
| Electric Company, Melbourne. 
| The length of the transmission line between the 
| power station and the sub-station at Queenstown is 
| five miles. Two separate lines were erected for 
| Security of operation. They are about 100ft. apart. 
| The poles are of round timber, and are spaced about 
132ft. apart. Each pole is fitted with two pine 
cross-arms with stays and crown glazed high-tension 
porcelain insulators. Each transmission line consists 
of three 19/12 stranded copper cables, and is provided 
with lighting arresters in duplicate at each end of 
line. 

The sub-station is a concrete and steel building, 
comprising @ main hall and an annex building for 
auxiliary gear. The main switchboard is situated 
on the ground floor of the main building. This 
board controls the incoming main 6000-volt trans- 
mission lines and the 6000 and 3000-volt sides of the 
main transformers, and distributes current at 3000 
volts for the North Lyell and Mount Lyell mines and 
blower plants ; and it also supplies current to trans- 
formers for the 550-volt distribution board. The 
switch gear is of similar design to that at the power 
station. The lighting arrester equipment is arranged 
in a gallery above the main switchboard. 

The low-tension switchboard has been used for 
several years at a steam generating station which 
is now superseded. The board has been re-modelled 
to act as a distributing switchboard controlling a 
number of the minor circuits throughout the works 
as well as motor-generator sets and various sub- 
sidiary transformers. Another switchboard controls 
the low-tension direct-current circuit for a battery, 
and the alternating-current lighting circuits. The 
main hall contains two 75 kilowatt motor generators 
for general lighting. A turbine is also being installed 
as an alternative drive for these generators. It will 
work off the smelter-supply water-main and will 
provide light in case of a complete shut-down of the 
main plant. ‘Two other motor-generator sets are also 
installed to provide direct current for an electric 
crane in the proposed new converter plant. 

The main transformers are of the single-phase, 
water-cooled type—nine in number. They are of 
700 kilowatts capacity each, and are arranged in 
banks of three. Two banks are in constant use, 
and the third is kept as areserve. A battery is installed 
for operating the relays on the main switches. 

Consequent on the power conversion from steam 
to hydraulic motors, it was necessary to install an 
electrically-driven blowing plant for the furnaces and 
converters. Two high-tension circuits run from the 
sub-station to the blower house which is a steel and 
concrete structure. Operating through suitable 








Fig. 2—PIPE LINES AND POWER HOUSE 


panels, 2 local power and lighting panels, and 2 
valve control panels. The switches are mechanically 
operated from the switchboard and are placed some 
distance away, so that no high tension current is 
brought to the hand-operated switchboard. The 
whole of the switch gear, &c., is contained in a three- 
storey annex to the main building. The lower floor 
houses the current and potential transformers and 
the local power and light transformers. The middle 
floor accommodates the main oil break switches, 
each of which is set in a separate concrete cell, while 
the top floor provides room for the lighting arrester 
equipment, &c. 

The pipes, valves and turbines were supplied by 
Messrs. Boving and Company, London, and the 


| control panels on the blower switchboard they drive 


six motor-driven centrifugal blowing engines. Four 


| of these engines are used to supply air to the smelter 


furnaces—three on full load and one spare machine— 
and the other two engines supply air to the converter 
plant. The smelter blowers have a capacity of 25,000 
| cubic feet of free air per minute, at pressures varying 
| from 4b. to 6 lb. per square inch, and the driving 
| motors, which are of 850 horse-power, are ventilated 
| by separate motor-fan sets—one to each blower. 
|The converter blowers have a capacity of 3500 
| cubic feet free air per minute, at a pressure of 12 Ib. 
| per square inch, and their 250 horse-power motors 
are self-ventilated. All the blowing engines run at a 
i speed of 3000 revolutions per minute, and are fitted 





with tachometers, pressure gauges, &c. The bearings 
are oil-ring lubricated and water-cooled. The whole 
of the blowers and switch gear complete were manu- 
factured by Brown, Boveri and Company. 

Other uses to which the power derived from the 
hydro-electric scheme is applied are :—The Mount 
Lyell mine—hauling, winding, air compression and 
lighting ; the North Lyell mine—hauling, winding, 
air compression and lighting ; converter department- 
general power, lighting, &c. ; valley pumps—for water 
supply; workshops — generally; slag pumps at 
smelters ; town and works—lighting generally ; flue 
dust plant; main haulage—for ore transport to 
reduction works, and Howard’s Plains—firewood 
haulage. 








AVERAGE CONDITIONS IN ENGINEERING. 


In the course of a short paper read on Saturday last by 
Mr. Alfred Etchells before the Manchester Association of 
Engineers the author insisted upon the importance of 
uniform conditions for engineering operations and indus- 
trial work. He said that as regarded engineering opera- 
tions, although absolute uniformity was unattainable, 
it was generally possible to achieve conditions sufficiently 
close to obtain all.the practicable advantages that were 
inherent in any case under consideration by finding the 
factors that made for producing and maintaining steadiness 
or average conditions. For instance, in steam power plants 
the highest efficiency was secured by keeping the steam 
pressure as steady as possible, the fires as even as practic- 
able, and admitting the feed water as uniformly as could 
be done in proportion to the duty, as well as by heating it 
up to somewhere near the temperature of the water already 
in the boiler. With regard to superheaters, the provision 
of a reservoir of metal contained within the tubes to 
equalise the temperature and give uniform heat of steam 
was also effective in producing the average condition 
desirable for efficient working. Steam engines, the author 
pointed out, performed best when the load was nearly 
constant, and when the pressure and vacuum conditions 
were steady. Condensers, too, were seen at their best 
with a constant supply of water at or near the suitable 
temperature with pumps working steadily. 

One of the best examples given by the author of the 
attainment of the desired end was that of the centralisation 
of power plants. He gave as a typical instance the waste 
heat power station which takes waste hot gases from 
ironworks in a very irregular manner, but by combining 
the products of a number the joint result is a uniform 
supply of power. Although the individual demand from 
any one works might, he said, be of wide variation, the 
average value of the whole permitted of a constant supply 
to each consumer. Another example of averaging the 
resistance by the multiplication of units, so as to secure 
approximate uniformity, was referred to by the author. 
It was in connection with sheet and tin-plate rolling mills. 
It was explained that in that type of plant rolling was done 
in continuous mills at a speed of 26 to 40 revolutions 
per minute, and in the older arrangements it was customary 
for an engine to drive one, or at most two, mills. In the 
former case the load fluctuated between nil and the 
maximum, because the piece of metal operated upon was 
only in the rolls for part of a revolution, and if it entered 
the rolls at that part of the stroke when the inlet valve 
was closed the mill was liable to stall, while in the latter 
case if the feeding in on both mills synchronised the same 
thing happened, notwithstanding the use of a heavy fly- 
wheel. By providing larger engines to operate a number 
of mills collectively it was found that the load averaged 
out better owing to the impossibility of putting in the 
pieces simultaneously. More uniform rotation, greater 
output per mill and sheets of a higher quality resulted, as 
well as economy in steam consumption, reduced wear and 
tear, and smaller capital expenditure on engines and boilers. 

Other instances cf the advantage of average conditions 
were given. In connection with deep winding in collieries, 
for example, the author demonstrated how uniformity 
of effort and average loading were brought about by the 
adoption of the double cone or fusee on which the full cage 
at the bottom was suspended from a small diameter, 
and the empty cage at the top from the larger diameter. 
In connection with traction and transport by road, rail, 
and water, the desirability for average conditions was also 
shown. 
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Fig. CENTERING MACHINE FOR SHRAPNEL 


MACHINERY FOR THE PRODUCTION OF 
PROJECTILES. 


No. IX.* 


In order to facilitate the process of centering shell 
eases ready for the machining operations the firm of 
Herbert Hunt and Sons, of Dyer-street, Hulme, 
Manchester, is making some special handy machines 
and attachments of which illustrations are given in 














Pig. 3—BENCH CENTERING MACHINE 


Figs. 1, 3, and 5. Fig. 3 is a bench machine for 
centering and re-centering 18 pdr. high-explosive shell 
cases. The shell is secured by tapping it on to the 
expanding bush, which is fitted on a taper mandril 
and has a knurled nut for forcing the shell off when the 


’ machine for centering rough and finish-bored cases of 


shrapnel and high-explosive shells. In this machine 
the rough shells are secured on the work spindle by 
means of a driver and the milled solid bush at the 
extreme end of the arbor, the sliding bush regulated 
by a spring supporting the mouth of the shell bore. 
For re-boring extra bushes are supplied, the split one 
acting similarly to that of the bench machine, expands 
by end pressure on the taper arbor. The drill head 
is similar to that of the bench machine. Fig. 5 is a 
simple centring jig attachment for drilling machines. 
The shell case is placed over the arbor and its weight 
compresses a spring supporting a three-point cen- 
tralising bush, the end of the shell resting on top of 
the spindle, so that the mouth clears the lower 
bearing by about gin. The vertical spindle is 
mounted on a hinged plate to allow the cases to be 
put on and removed without disturbing the position 
of the jig. 

Fig. 2 represents a thread milling machine made by 
Arundel and Co., Stockport, for dealing with the cases 
of shells up to 6in. diameter. The bed of the machine 
is of strong section, and is 5ft. 3in. long. It 
supported on two A shaped standards, which also 
carry a detachable tray for the cutting lubricant, 
the tray having a sump into which the used liquid is 
drained and separated from the chips. The drive 
is obtained from a universal countershaft by an 
open belt direct to a pulley on the cutter head. The 
work spindle is driven from the latter by means of 
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centre hole has been drilled. The drill head is worm gearing with an automatic trip device, the worm 
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Fig.4—CHUCK FOR THREAD MILLING MACHINE 


mounted on a cross slide so that it can be moved out 
of the way for placing on and taking off the shell, 
the movement being obtained by the handle and rack 
and pinion. The main spindle is designed to run at 
100 revolutions per minute, and the drill spindle at 
700 revolutions per minute. Fig. 1 represents a 


* No.ZVIII. appeared December 10th, 1915. 


being operated by gearing contained in an oil-tight | 


gear case, motion being derived from a longitudinal 
lay shaft driven by a belt from the cutter head. In 
this way one revolution of the work spindle produces 
a complete thread, the cutting spindle being moved 
backwards and forwards according to the thread to 
be cut, by means of a lead screw and nut fitted to the 
end of the headstock. Longitudinal movement of | 


Fig. 2—THREAD MILLING MACHINE 


the sliding cutt sr headstock is effected by means of 
a rack and pinion and hand-wheel shown, a stop 
being provided on the headstock for regulating the 
length of thread, while a further stop with micrometer 
adjustment is provided for depth. The spindles are 
of steel hardened and ground and run in gun-metal 
bearings. All gears are machine-cut and 
enclosed. The steady rest has hardened and ground 
steel plungers. The adjustment is effected by bring- 
ing the rest up to a block screwed on to the work 
spindle nose and turned to the correct diameter of the 


conical 














| Pig. 5—CENTERING JIG FOR DRILLING MACHINE 

| shell. The plungers are then set, and the rest is 
brought back to its correct position. 

| Thespring chuck shown in the engraving has been 
| replaced by aring chuck of simple design. Asseen in 
| Fig. 4, it comprises two parts, a main body and an 
| outer ring. The former is screwed to fit the work 
spindle nose, and has two internal cones for centring 
the nose and base of the shell. The front part of the 
main body has two holes bored through it at right 
angles to the axis. Into these holes fit the ends of two 
studs, one of the studs protruding so as to hold the 
shell firmly against the ends of two other studs 
shown at angles of 60 deg. each with the vertical 
centre line. When once set, therefore, to secure or 
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release a shell it is only necessary to manipulate the | 
| The tracks of the fractures were often at angles of 35 deg. 


top set screw by means of a spanner. 

The pump for supplying the cutting lubricant is 
of simple design, and is secured to the tray. It is 
driven by means of a strap from the shaft which 
transmits motion from the cutting head to the work 
headstock. The machine is substantially built, and 
all gear wheels are protected. 








GERMAN SHELLS, AND THE INFLUENCE OF 


CERTAIN ELEMENTS ON THE PHYSICAL 
PROPERTIES OF STEEL.* 


By Dr. J. E. STEAD, F.R.S., D.Sc., &e. 


THE German shells thrown on to the North-East Coast 


on December 16th, 1914, have afforded great interest to | 
| no free ferrite, due to the exceedingly high proportion of 


the analysts who are members of this Institution, and 


who, instead of hoarding the fragments as mementoes of | 


the bombardment, used them for the purpose of deter- 
mining their composition. 

During the early part of the first year it was con- 
sidered advisable, as far as possible, to assemble these 
analyses, and with that object in view, I have approached 
all the analysts who have interested themselves in the 
matter, and they have readily forwarded to me their 
results. Other members, who had obtained specimens, 


| was sorbitic, consisting of unsegregated pearlite. 


fractured surfaces,” with sharp knife-like terminations. 


to 45 deg. to tangents of the shells, and the broken surfaces 
of many of them had a somewhat fibrous appearance 
characteristic of great toughness. Tests made on the 
fragments of both the coarsely granular and _ fibrous 
varieties confirmed the conclusion that the former were 
brittle and the latter extremely tough. 

The fragment corresponding to analysis No. 13 was 
particularly interesting. It had “shear fractures”’ on 
both its sides, was of fine crystalline structure, and 
evidently ideal in its character, yet this contained about 
0.07 per cent. sulphur and the same amount of phos- 
phorus. Moreover, it contained 0.011 per cent. nitrogen ; 
an indication that it was made by the Bessemer process, 
for no open-hearth steel, so far as is known, contains nearly 
so much of that element. As acid Bessemer converters 
are rare, if not non-existent, in Germany, it is justifiable 
to conclude that the steel is basic Bessemer. This 
fragment showed a fine micro-structure with practically 


In metallographical terms, the steel 
On 
reheating to about 800 deg. Cent. and cooling in about 
half an hour to 400 deg. Cent. and then to 15 deg. Cent., 
its original structure and hardness were reproduced. 


manganese present. 


| The Brinell hardness number was 255 deg., equal to about 


| a tenacity of 56 to 57 tons per square inch. 


What the 


| elongation was could not be determined, but it certainly 


handed them over to me, and these were analysed by | 


my assistants. This paper must, therefore, be regarded 
as the work of the following gentlemen :—Mr. Frank 
Saniter, of the South Durham Steel Works, West Hartle- 
pool; Mr. D. Sillars, of Messrs. Bolekow, Vaughan and Co., 
Limited, South Bank; Messrs. Wilson and Bainbridge, 
of the Skinningrove Iron Company, Limited, Carlin How ; 


| shells. 
| hard, as indicated by the Brinell machine. 


Mr. Braithwaite, of the Cargo Fleet Iron Company, | 


Limited, Middlesbrough; Mr. E. W. Jackson and Mr. 
A. Scholes, of Messrs. Pattinson and Stead. 


DescripTiOoN OF THE SHELLS. 


would not exceed 12 per cent. 

Little comment is necessary on the armour-piercing 
A broken piece from the point was exceedingly 
The shell had 
evidently exploded on coming into contact with some- 
thing not hard enough to damage the point itself. The figure 
shows one of these shells, and was supplied by our Past- 
President, Mr. C. Bagley, general manager of the South 
Durham Steel Company, Limited, Stockton. The projectile 
is 3ft. long, 11.2in. diameter and weighs 7} cwt. For 
obvious reasons one cannot compare the shells produced 
by the Germans with those produced by the Allies, 


| although, no doubt, the enemy knows all about the latter. 


The pieces analysed in most cases were small fragments, | 


and it was consequently impossible to judge of the dimen- 
sions of the shells of which they formed a part. Judging 
from information received from Hartlepool and other 
places, it is certain that there were shells of many sizes 
from 11.2 armour-piercing shells down to 4in. high- 
explosive shells. 

Many of the larger shells had not burst, and it was 
possible to measure them. Shrapnel shells do not appear 
to have been used. The shells used may be divided into 
two classes, namely :—(1) Armour-pierecing shells; (2) 
high-explosive shells. The armour-piercing shell frag- 
ments were easily detected by the presence of nickel and 
chromium—elements universally added to steel used in 
that connection. The Germans had affixed to these 
armour-piercing shells the soft nose pieces which are in- 
variably used with shells of this description. The analyses 
of fragments of these shells were nade by Mr. F. Saniter, 
and were as follows, namely : 


Per cent. Per cent. 

Iron (by difference) . 91.862 

Carbon .. : 0.840 0.50 
Manganese 0.381 

Silicon .. 0.401 0.42 
Sulphur. . 0.033 0.028 
Phosphorus 0.032 

Nickel .. 3.100 

Chromium 3.351 


100.000 
The several analyses, and their sources, are given in the 
following table :— 


On examining the analyses of the high-explosive shells, 
one cannot help being struck with the very wide range 
in the composition. Placing side by side the maximum 
and minimum amount of each element, we have :— 

Per cent. 


Carbon 0.393 to 1.12 


Manganese . ; 0.380 to 1.40 
Silicon 0.078 to 0.597 
Sulphur 0.027 to 0.082 


Phosphorus sh de! Avo ge ba: oak) “QRORROORIOS 

Out of the twenty-two analyses, nine show more than 
I per cent. manganese, seven show more than 0.3 per cent. 
silicon; twelve more than 0.2 per cent. silicon; three 
show more than 0.07 per cent. sulphur ; five more than 
0.06 per cent. phosphorus. The average per cent. of 
carbon is 0.75 per cent. 

What is the reason for these great variations ? One 
cannot, of course, say with certainty, but there are only 
two explanations one can offer. (1) That the German 
authorities have been careless in their selection of the 
steel. That the occasional premature bursting of a shell 
in a gun and the consequent destruction of the gun and 
gunners did not matter, as they had so many guns and 
men to spare, a suggestion actually made in this country, 
but which is obviously absurd. (2) That the German 
experts have found that provided the steel is suitable for 
the purpose required, a great latitude in the composition 
and physical properties is permissible. 

I think the first hypothesis may be dismissed without 
much consideration, for the very shells sent into our 
towns, varying greatly in composition, did not burst in 





Where found. Cc. Mn Si. s. P. Cu. N. Tenacity. Analysis. 
Per cent. Per cent. Per cent./Per cent. Per cent. Per cent. Per cent. 
West Hartlepool 1 0.60 0.73 -~ 0.062 0.085 — - — Wilson 
eo = 2) 0.70 0.80 0.35 0.027 0.043 — 55 Pattison and Stead 
3. «0.670 0.515 0.336 0.037 0.048 0.083 62 ‘a “i 
4 0.870 1.094 0.252 0.037 0.028 0.080 65 ‘i 
5 0.465 0.794 0.324 0.08 0.028 0.090 Ad oi 
6 0.600 0.655 0.597 0.0 0.051 - _— F Saniter 
7 0.820 1.266 0.186 0. 0.052 - ” 
8 0.765 0.655 0.364 0.08 0.045 Ss _ ¢ 
eae s 9 0.630 0.550 0.400 0. 0.077 
(Sin. sh ) 100.86 1.03 0.186 0. 0.045 - - 
ne a es ~ ae 1.12 1.00 0.23 0. 0.038 - Bainbridge 
Whitby and Scarborough . 12 |. 0.850 1.330 — 0. 0.105 — — Wilson 
* = ; 13. 0.60 1.21 0.334 0. 0.069 0.0112 a9 Pattison and Stead 
99 14 0.74 1.170 0.261 0. 0.064 - 62 a 
Dunkirk 15) 0.675 0.380 0.078 0. 0.043 _ Bainbridge 
Ypres... 16 0.700 1.108 0.271 0. 0.079 ~ Pattison and Stead 
Flanders 17. -0..98 1.05 0 0.086 - - Wilson and Bainbridge 
% 18 0.93 0.98 0. 0.065 ” ” 
- 19 0.74 0.98 0. 0 050 - ae 
German 20. 0.393 1.400 0.210 0. 0.041 Sillars 
France 21 0.930 0.970 0.164 0. 0.048 


Most of the fragments examined were small, and the 
fractures generally indicated material of very high tenacity. 
There were a few large pieces, and these had a much 
coarser crystalline structure than the smaller ones. It is 
well known that the appearance of the fractured surfaces 
of metals broken by sudden shock is a very useful guide 
in forming a correct judgment of the physical character 
of the material. If the surfaces are more or less coarsely 
granular, and the fracture has travelled in straight planes, 
the material is usually relatively weak. Such fractures 
somewhat resemble the fractures of lump sugar. If they 





the gun, and also because the Germans have devoted 
more time and money and thought to the preparation for 
this war than any other people. We must admit they 
know what they are doing, at least as well as we do. 
An examination of the larger fragments of German shells 


| did not lead to the discovery of anything in the nature of 


are more finely granular the surfaces are not usually flat, | 


and frequently have tongues or pointed strips of metal 


attached to the fracture, suggesting a tearing action and | 


tough material. Some of the inner and outer surfaces 
of the shell fragments were fissured by a multitude of fine 
cracks, generally parallel to the vertical axis of the shell. 
The flat surfaces of one of the base plugs where it came 
into contact with the explosive charge were similarly 


| present to ensure soundness. 
| no engineering or special knowledge of the subject would 


| are compressive not tensional. 


broken up into fissures, but these did not extend to the | 


outside of the plug. The force must have been of such 
violence as to tend to tear the metal to pieces. 

One writer in describing the German shell fragments 
said: ‘‘One can have little conception of the terrible 
nature of these until they are handled. They bristle all 
over with horrible points and edges—some as keen as a 
razor.” One peculiarity is the manner in which the frag- 
ments broke, leaving what may be described as * shear 








* Cleveland Institute of Engineers. 


rokes or surface flaws, and the very high percentages of 
silicon and manganese in most of them suggests that 
soundness was considered as of primary importance. 
The fact that nitrogen was found in a relatively large 
quantity in one of the best specimens, leads to the con- 
clusion that nitrogen is not harmful, and that probably 
basic Bessemer steel has been found quite suitable, pro- 
vided a sufficient quantity of silicon and manganese is 
Any intelligent person with 


tell us at once that the stresses put on a shell in the gun 
That if the shell were 
made of lead instead of steel, the sudden compressive 
force applied to the base would cause the shell walls to 
bulge outwards, and to become reduced in length, and 
that very soft steel would probably behave in the same 
manner. Therefore, the Germans were careful to avoid 
this, and made steel strong enough to resist deformation 
by compression in the guns. 

We may conclude, therefore, that what was feared was 
bulging more than breakage by shock. It cannot be 
denied by anyone who knows that steel containing 0.75 per 


| cent. carbon and above 1.2 per cent. manganese is brittle 
} 





to shock, and that if such material were made into a rail 
and were tested in the usual way, it would fly to pieces 
under falling weight test, yet steel shells of that descrip- 
tion did not burst in the German guns, but burst on us. 
Every rail maker knows that a shell containing 0.10 per 
cent. sulphur and phosphorus, 0.45 per cent. carbon and 
0.8 per cent. manganese would be less liable to break 
under shock than such steel if sulphur and phosphorus 
were entirely absent. What must be avoided is anything at 
alllikely to cause explosion of the shell whilst in the gun 
itself. There are several conditions which might lead to 
premature explosion. (1) Defective fuses ; (2) the possible 
formation of sensitive compounds, such as picrate of lead 
and other metallic picrates, due to the accidental presence 
of particles of lead, &c., which on being acted on by picric 
acid might lead to the formation of the sensitive salts 
referred to; (3) gross porosity of the base of the shell 
sufficient to admit hot gases from the ignited propellant ; 
(4) allowing the shells to rest for a long period in a very 
hot gun tube, whereby the detonator explodes and the 
charge is fired; (5) shells made of steel of too soft a 
character, causing bulging and excessive friction between 
the shell walls and the sides of the gun tube, leading to 
the accentuated pressure of the propellent gases exceeding 
the bursting pressure; (6) excessive brittleness of the 
steel. 

It is obvious that when a gun has burst it is impossible 
to say whether the fuses have been defective or whether 
the cause has been the presence of explosive picrates, 
or if the steel has been porous. It might be possible to 
determine whether the shell jammed or the steel was 
excessively brittle. Those who loaded the shells and 
fixed the fuses, of course, could not be convicted no matter 
how badly their work was done. Yet I, myself, have seen 
a shell burst directly it left the gun tube, a happening 
which could only be explained on the assumption that 
something was wrong other than the steel itself. The 
officer in charge concluded that the fuses were at fault. 

The anlyses of the German shells naturally makes us 
question our own practice and specifications, which lead 
to the rejection of material such as would be accepted 
in Germany. Our authorities may have proofs I do not 
know of, justifying their specifications, but to say a shell 
has burst in a gun, therefore the steel is at fault, is not 
justifiable, neither is it justifiable to form any dogmatic 
conclusion without ample proof. We have the highest 
respect for the systematic and most careful methods our 
authorities use to guard the lives of our gunners and guns, 
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and their conscientious adherence to what they consider 
to be the right thing. It would be morally criminal if 
they were to allow unsuitable steel to be made into shells. 
The only question is, and we are justified in asking it, 
whether they are certain as to what is suitable and what 
unsuitable material. It must be obvious that it is only by 
mechanical testing that one can find out. For reasons 
I need not mention, the methods or method of testing 
shells cannot be discussed here. One method gives con- 
elusive proof that steel of a certain origin which is not at 
present admitted by our authorities, is quite suitable for 
high-explosive shells. Further trials are in course of 
execution, which it is proposed to ask some of the gentle- 
men responsible for our specifications to witness. One 
thing we must admit, and that is that if a steel is proved 
by suitable mechanical testing to be satisfactory, on no 
account should it be rejected on chemical analyses, for 
one remembers that mechanical testing is the base on 
which rests all chemical specification. As you know, I 
am an analytical chemist, and it is not to my interest to 
make that statement, but long experience, actual know- 
ledge, common sense, and my country’s welfare force me 
to state what I believe to be the truth. 

In conclusion, judging from the analyses of the German 
shells, it would appear :—(1) That our enemies are not 
particular in having shell steel of uniform quality; (2) 
that the steel used is generally of relatively high tenacity, 
and much more liable to break up by shock than what we 
produce and prescribe; (3) that most probably some of 
the German shells are made by the basic Bessemer process, 
judging from the relatively large amount of nitrogen 
present in one of the toughest and best fragments, which 
also contained 0.07 per cent. sulphur and phosphorus ; 
(4) that the analyses of the armour-piercing shells corre- 
sponds with analyses of similar material made in other 
countries ; (5) that if the high-explosive shells with between 
0.07 and 0.1 per cent. phosphorus did not burst in the 
gun, it seems probable that great freedom from that 
element has been found to be unnecessary. 

In view of these considerations, is there not reason for 
our authorities to doubt the expert advice given them— 
on which, of course, they must depend—to restrict so 
drastically the allowable quantity of both sulphur and 
phosphorus, and thereby restricting the output of shell 
steel ? As the question can so readily be settled by making 
suitable mechanical tests on the finished shells, such as 
I myself have made with convincing result on material 
at present barred, is it not in the national interest that 
such tests should be made without the usual delay by the 
authorities at headquarters ? If the results of my mecha- 
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nical tests are confirmed, then the obvious thing to do is 
to alter the specifications forthwith. If the mechanical 
tests are found to be conclusive, then it would be a national 
crime to reject material on any chemical specification 
before submitting the steel in question, in the form of a 
finished shell, to the more convincing mechanical test. 

Concluding the paper—which was listened to by a large 
number of workmen—Dr. Stead said :—** This lecture is 
given with the same object I had in view when I made 
urgent appeals to the munition workers of Middlesbrough, 
viz., that the maximum amount of shells obtainable should 
be produced. It has been suggested by the trade union 
munition workers that there were others who deserved 
censure, and have virtually asked me why I have not 
* gone for them.’ I think my lecture to-night shows that 
I have. It has also been alleged that I am a partisan of 
the employer and a ‘bully’ of the workmen—simply 
because I urged the latter not to restrict output. et 
there be no misunderstanding, I am not a partisan for 
either employer or workman, but have a single eye for 
the welfare of the country, and know only too well that 
unless there is cordial co-operation and co-ordination 
between everyone and the real union that is strength, we 
cannot hope to win in this war. Would it not facilitate 
co-operation between employer and workmen in large 
industrial establishments if an elected worker was allowed 
a seat on the board of directors ? When I wrote my letters 
to the North-Eastern Daily Gazette, I felt certain that the 
advice, if followed, would not only save the country, but 
trade union workers themselves from the tyrannical rule 
which binds them to deliberately degrade the working 
capacity of the best to that of the inferior ; a rule which 
has had most disastrous effects long before the war began, 
and if adhered to during the war must lead to our defeat. 
The country and trade of our Empire are absolutely at the 
mercy of the workmen at home. I am at one with the 
workmen, however, in denouncing big war profits to 
employers ; they should not be allowed to make them, 
or, if made, the excess should be taken from them. 
Finally, let me give one more word of advice to the 
munition workers, as it is on them we depend. Do your 
best, do not think what will happen after the war; let 
us win first, and if possible let the trade unions alter per- 
nicious rules and make others, such, for instance, that the 
best man must have the best pay, strike if the employers 
do not adopt the best means available by improved plant, 
&c., to produce at least as cheaply as competitive nations, 
and let them condemn every worker who does not do his 
utmost for the welfare of his country. It is stated on good 
authority that the produce per man—owing mainly to 
improved machines and mechanical appliances—in 
American industrial establishments averages three times 
that of the average British worker in the same classes of 
industries at home. Surely that fact should make us see 
the danger we are in, and our duty to cease killing the 
geese which lay the golden eggs.” 








ELECTRICAL RAILWAYS.* 
By Henry Mercatr Hosart, M. Inst. C.E. 
(Continued from page 629.) 


The * Drivers-to-drawbar”’ Efficiency during the East- 
bound Run.—Again, taking the friction of the locomotives 
at 4lb. per ton, we have— 


** Drivers-to-drawbar”’ efficiency : 
= a < 100 = 95.0 per cent. 
10 x 1190 


Had no distinction been drawn between the different 
frictional resistances of locomotives and empty ore cars, 
the result would have been— 
** Drivers-to-drawbar”’ efficiency : 
= 1190 — 144, 100 
1190 
Here is a difference of 7 per cent., as against the differ- 
ence of only 1 per cent. for the conditions of the west- 
bound journey with loaded ore cars. While in the one 
case the distinction is of importance, in the other case it 
is practically negligible. The ‘ pantograph-drawbar ” 
efficiency for the eastbound trip is— 
83.3 x 0.95 = 79.2 per cent. 
The assumptions made in these calculations are, of course, 


- 88.0 per cent. 
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of so rough a character as simply to indicate the approxi- 
mate results. 

In Figs 4 and 5 are shown the profiles of the two portions 
of the system connecting the main line with the Washoe 
Smelter’ and the Butte Hill mines respectively. The 





: Inst itution of Civil Engineers. James Forrest Lecture. Delivered | 
in the absence of Mr. Hobart by Mr. John A. F. Aspinall, M. Inst. C.E. 








former has a ruling gradient of 1.1 per cent., and an average 
gradient of 1.02 per cent. The Washoe Smelter is located 
at an altitude of 380ft. above East Anaconda, and the 
distance by rail is seven miles. The Butte Hill yards are 
4.5 miles by rail from Rocker and 520ft. above it. This 
4.5-mile section has a ruling gradient of 2.5 per cent. and 
an average gradient of 2.2 per cent. The ore cars are 
loaded whilst on spur tracks on Butte Hill. After they 
are loaded, the cars are drawn to the Butte Hill yards 
and made up into trains of some thirty-five to forty-five 
ears each. On the arrival of these trains at Rocker they 
are usually rearranged into longer trains, which then 
travel over the main line to East Anaconda. At East 
Anaconda the long trains were formerly, when steam loco- 
motives were used, broken up into trains of only sixteen 
cars each, and each of these short trains was hauled up to 
the Washoe Smelter behind a steam locomotive which 
required about 45 min. for the seven-mile journey. When 
electric operation was first inaugurated, two 72-ton electric 
locomotives were employed in hauling these same sixteen- 
car trains. They made the trip in only 22 min., i.e., in half 
the time required by the steam locomotives. At present, 
however, greater advantage is taken of the larger capacity 
of the electric locomotives, and they haul twenty-five 
cars from East Anaconda to the Washoe Smelter. The 
running time is 26 min., as against the 45 min. required 
by the steam locomotive in making the same journey with 
only sixteen cars. No time is, however, saved in returning 
with the empty cars, since the curves on this section limit 
the safe maximum speed to twenty-five miles per hour. 

Test runs have been made on this Smelter Hill service 
of hauling loaded ore trains from East Anaconda to the 
concentrator. The following is a record of three runs and 
their average :— ? 


From East Anaconda 
To . : ‘oncentrator on Smelter Hill 
Distance .- 7.0 miles 


Vertical lift .. : 
Friction (assumed) 
Motive power 


380ft 
6 Ib. per British ton 
Two 72-ton | oo omotives 





Designation of ru run 1 2. 3 Average 
Number of cars in . train 18 21 | 25 21.3 
Gross weight of train in British tons ..| 1270 1410 | 1,710 1,460 
Gross ton-miles_ .. . ., 8900 9900 |12,000 10,300 
Schedule speed in miles per hour -.| 28.1 | 36:2 | 14.2 5.5 
Total consumption in kilowatt-hours 580 «6560 | 746 629 
Watt-hours perton-mile .. .. ... 65.1 56.5 | 62.2 61.5 
Kilowatt-hours per train-mile + — 90.0 
Let us endeavour to check the average results in the 


last column. The train is hauled up this heavy gradient 
at a fairly steady speed, and, corresponding to the schedule 
speed of 15.5 miles per hour, we may take the maximum 
speed as being twenty-two miles per hour. The momentum 
of a 1460-ton train at twenty-two miles per hour is 


, 9 99 y xO 27 
1/2 yc 1460 x 2240. (22 ae, eisenese te. 
32.2 3600 
52.4 ‘ . 
lb. or ( é 19.8 kilowatt-hours. The allowance 
2.659 


for acceleration from rest and after slow-downs will, in this 
instance, be assumed to be 40 kilowatt-hours. The energy 
to overcome friction amounts to- 
¢ 1460 x 7.0 5280 ) 
2,659,000 
The energy to overcome gravity ameunts to 


12.2 kilowatt-hours. 


D vy 14@ >) 
(= a ) = 470 kilowatt-hours. 
2,659,000 
The output from the motors is 
(40 + 12 + 470) = 522 kilowatt-hours. 


Since the input is 629 kilowatt- hours, the losses in the 
electrical equipments are (629 — 522) 107 kilowatt- 
hours, and the efficiency of the electrical equipments is 


522 
( 629 

On the assumption of frictional resistances—except 
when coasting—of 4 lb. per ton for locomotives and 5.5 Ib. 
per ton for loaded ore cars, we have— 

** Drivers-to-drawbar ” efficiency : 

5 x 1316 « 100 
1316 + 4 x 144 
“* pantograph-drawbar ”’ efficiency is : 
83.0 x 0.928 = 77.0 per cent. 

In the estimation of the efficiencies of the electrical 
equipments for the two runs between Rocker and East 
Anaconda, and for this run from East Anaconda to the 
concentrator, rough assumptions of an average frictional 
resistance for the entire train have been deemed sufficient, 
the allocation of different values to ore cars and loco- 
motives merely having been introduced for the “ drivers- 
to-drawbar ”’ efficiency in order to explain the importance 
of the distinction, and with a view to suggesting the 
desirability of measurements permitting of its correct 


100 ) = 83.0 per cent. 


——— = 92.8 per cent. 
2.9 X% 


The 





estimation. Im the following table are brought together 
the three sets of efficiency results :— 
Efficiency |‘ Drivers- “Pantograph- 
of to- drawbar ” 
electrical | drawbar”’ efficiency of 





equipments.| efficiency. locomotives. 





Per cent. | Per cent.| Per cent. 
Westbound trip of 3700-ton train | 
rad loaded ore cars from Rocker 
in a wet yet 


| 
ta | 
speed of 20 miles per hour 84.0 | 
Eastbound trip of 1190-ton train 
of empty ore cars from East 
Anaconda to Rocker at a speed 
of 20 miles perhour . 5 
Seven-mile trip up Smelter Hill 
with two 72-ton locomotives 
hauling 1316 tons of loaded ore | i 
he total train — 22 


cars, t 
being 1460 tons 83.0 92.8 77.0 





81.5 


79.2 





If a locomotive is loaded up,to the limit of the coefficient 
of adhesion on $be ruling gradient—.e., if, on the ruling 
gradient, it is exerting a trective effort of some 18 per 
cent. of the a gy on drivers—the ‘‘ drivers-to-drawbar ” 

efficiency will be less the steeper the gradient. It will 


also be less the lower the ratio of the weight on drivers 
to the total weight of the locomotive. During the journeys 
up Smelter Hill, the data of which are tabulated above, 
the average output per motor was— 


522 x 15.5 ; 
144 kilowatts —= 192 horse-power. 
8 x 7.0 
Since the continuous rating of each motor is ( “ ) 


270 horse-power, the average load was 71.3 per cent. 
of the motor’s continuous rating. 


THe EquivALent Run with STEAM LocoMoTiVvEs. 


If this seven-mile run up Smelter Hill were required 
to be made by means of steam locomotives at the schedule 
speed of 15.5 miles per hour, attained when employing 
electric locomotives, it would be necessary to employ 
two steam locomotives, and each, with loaded tender, 
would weigh, say, 142 tons, thus increasing the total 
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train weight from 1460 to 1600 tons. This would require 
an average development in the cylinders of about 2200 
indicated horse-power. Making no allowance for any 
stop, the total energy for the seven-mile climb would be— 


(3 di 


At 3.7 1b." of coal per indicated horse-power hour the 
consumption for the journey would amount to 3660 Ib. 
The coal consumption per train-mile would be 520 lb. 
At 19s. per ton the fuel cost per steam train-mile would 
be 52d. At an outlay of 0.265d. per kilowatt-hour for 
electricity, and assuming an overall efficiency of 75 per 
cent. from the point of purchase to the pantograph, the 
power cost per electric train-mile works out at 


90 
0. 75 


200 ) = 990 indicated horse-power-hours. 


0.265 = 32.0d., 


or 62 per cent. of the sae for fuel for the steam train. 


The fact that the outlay for fuel and power per loco- 
motive-mile has, for the average of all the traffic on the 
road, decreased to only 39 per cent. as much with electric 
as with steam locomotives, indicates that the coal con- 
sumption per indicated horse-power hour is much in 
excess of the 3.7 lb. assumed in the above estimate. It 
is probably more of the order of at least 5 lb. per indicated 
horse-power hour—61,000 B.Th.U. per indicated horse- 
power hour. 

SEGREGATION OF LOCOMOTIVES’ ACTIVITIES. 

Let us now review the familiar studies of the segrega- 
tion of the total hours in the life of a locomotive. Mr. 
L. R. Pomeroy, in a paper entitled “ The Electrification 
of Trunk Lines,’’!' states that from an actual three months’ 
test on a trunk line, a committee on time service of loco- 
motives gave the following as the representative division 


of a * locomotive working day ” for freight locomotives : 
Average Per cent. 
perday. of the 
Hours. 24 hours 
—Time for which mechanical department is 
© responsible ; aS ss SS 
The average “time the loc omotive is per- 
ee useful work, i.e., actually pulling 
trains (taken at 3000 miles per month and 
Ph miles per day) . 6.7 28 
—Time that the locomotive is under steam, 
a crew, and ready to go, i.e., time at ter- 
minal yards, side tracks and awaiting orders 12.0 nO 
24.0 . 100 


Total 


In the paper in question Mr. Pomeroy cites this data 
in seeking to make the point that the only extent to which 
this state of affairs can be improved by substituting 
electric locomotives: is in reducing A to about one-half, 
and in, “‘ perhaps owing to greater speed,” increasing B, 
but that C, which he calls “ the lost motion period due to 
traffic and operating causes,” is inevitable. The results 
already obtained on the Butte, Anaconda and Pacific 
Railway, however, are to the effect that the * lost motion ”’ 
conditions are decidedly improved with electric loco- 
motives. Mr. Pomeroy, in the same paper, quotes 
‘** Mallets” as burning from 600 lb. to 800 lb. of coal per 
hour while lying on sidings, and states that under these 
circumstances ‘‘a 2-8-0 locomotive with 50 square feet 
of grate surface burns 300 lb. of coal per hour.” 
mr. C. P. Kahler, electrical engneer of the Oregon Short - 





40 3. 7 Ib. of coal—of a calorific value of 12,250 B.Th.U. per Ib.- ~-per 
indicated horse-power hour is 45,500 B. Th.U. per indicated horse- 
or hour, or 34,400 + 3411 = 13.3 kilowatt-hours per indicated 

er hour. ‘The corresponding efficiency from the fuel to the 





rse-pow 
cylinder is 0.746 + 18.3 = 5.6 per cent. 
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line Railway, in a paper entitled “Trunk Line Electri- 
‘ication,”!* publishes tables—from which the following 
table has been compiled—showing the allocation of time 
of the twenty-eight passenger- and ninety-six freight 
locomotives employed on a section of a railroad between 
500 and 600 miles in length. 





Freight locomotives. 


senger locomotives 




















r cent.) Days Number Per cent. Days| Number 
of total | per | of loco- | of total | per | of loco- 
time. year.| motives. time. year. motives. 
In shops. . cal eee 8 6.2 28.2 | 103 | 7. 
Spare. ay Cae 0.4 2.7 | 10 | 2.6 
In engine-house* | 53.2 194 14.9 35.9 | 131 34 
Running to and! | 
from trains eel 1.6 6 0.5 Lt) €1 £0 
In helper service .. 1.1 4 0.3 4.3136) 4€32 
On road | 
Actually running . .| \ { 17.1 62 16.4 
Standing on sidings, | 20.3 74 5.7 | | 
taking water, &c. J jha 0.7 39 | 10.3 
Totals. .< «« - 100.0 365 28.0 100.0 | 305 96.0 





* Having running repairs done, boilers washed, fire-boxes cleaned. 


In this connection, Mr. Kahler makes the further state- 
ment that * the records of two western steam roads show 
that their passenger locomotives spent respectively 21 per 
cent. and 17 per cent. of their time in the shops, and that 
the freight locomotives of the same roads were in the shop 
30 per cent. and 24 per cent. of their time.” 

(To be continued.) 








PROVINCIAL a 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


The Iron Trade. 


THe negotiations between the Government and 
the iron trade regarding the limitation of prices constituted 
the central point of interest at the January iron trade 
quarterly meeting to-day—Thursday—in Birmingham. 
Not only are exchanges of views proceeding with the 
object of fixing maxima for pig irons and their con- 
stituents, but steps have been taken in the direction of 
regulating the prices of finished material. The bar iron 
makers have been approached. Best bars are selling at a 
premium on the open market, but producers have very 
little to dispose of. Compared with the prices of finished 
iron and steel, pigs are at a very reasonable level of values, 
and on the market there was much discussion as to the 
figures to be put forward for bar iron. Unmarked bars 
are now fetching very nearly as much as marked bars ; 
in fact, North Staffordshire bars are held for £13 15s., 
which is above the marked bar standard. South 
Staffordshire merchant bars rule at £13 at works, or 
£13 5s. delivered in the district, while some makers quote 
£13 10s. In these circumstances the probability of a 
further advance in the basis for marked bars is canvassed. 
It is, however, considered unlikely, in view of the negotia- 
tions opened up by the Government, that anything will 
be done to alter the existing standard for the time being. 
Nut and bolt iron cannot be bought at less than £13 
delivered. Puddled bars command £9 10s. A considerable 
weight of iron billets has been sold at £11, 
are by no means anxious to add to their commitments. 
There is some inquiry for galvanised sheets, which rule 
at £25 to £27 for 24 gauge corrugated. A year ago the 
same iron was selling at £11 10s. per ton! Black corru- 
gated of same gauge realise £16, with £1 extra for painting. 
The market is considerably contracted. There is no promise 
of relief either as regards ironworks labour shortage or 
raw material, hence the business which is offered can only 
he conditionally accepted. It is interesting that the total 
value of the shipments of galvanised sheets for last year 
is returned as £4,682,466, as against £7,226,362 in 1914. 
The figures, though showing such a heavy decline, have 
created no surprise, since a large falling off was known to 
be inevitable. 


5s. 


The Pig Iron Trade. 


All classes of pig iron were firm at the quarterly 
meeting in Birmingham to-day. The prospect of maxima 
heing fixed has quickened business, but the more common 
effect has been to discourage buying pending some definite 
development. Makers of South Staffordshire part-mine 
quote from 77s. 6d. to 80s.; all-mine is now 110s., special 
all-mine 140s., with cold blast 1608. Derbyshire houses 
quote 80s., but it was possible to place business at some- 
thing under that figure. Northamptonshire brands were 
about 77s. 6d., with some play either way, according to 
circumstances. Current prices are at a higher level than 
for many years past. There are to-day thirty-one furnaces 
in blast in Staffordshire and Worcestershire, two more than 
in December, 1914, twenty-seven against thirty-five in 
Derbyshire and Northamptonshire, and twenty-seven 
against twenty-six in Leicestershire, Lincolnshire and 
Northamptonshire. The South Staffordshire blastfurnace 
proprietors had a conference with Sir Hubert Llewellyn 
Smith, general secretary of the Ministry of Munitions. 
The basis figures put forward by the local smelters were, 
it is understood, unacceptable to the Ministry of Munitions. 
The Staffordshire industry, by reason of the variety of 
its products, presents special difficulties as to price control, 
and an inquiry will be made on behalf of the Minister into 
costs of materials and production and other local factors 
which must be taken into account when formulating a 
list of maximum prices. The ironmasters who formed the 
deputation are not prepared to divulge what occurred at 
the interview in London, or the figures they put forward 
as maxima. The Government experts’ examination into 
local circumstances in the blastfurnace industry will 
occupy some little time, and it is unlikely that agreement 
on a list of Staffordshire pig iron maximum prices will be 
reached for at least a week or fortnight. Quotations for 
part-mine pig iron on the Exchange to-day were from 
78s. 6d. to 80s., and smelters were by no means anxious to 
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sell at this figure. The demand is much better, and 
smelters declare that there are no large stocks to depress 
prices. In addition, there is now a much better market 
for foundry pigs, part-mine being quoted 83s. 6d. to 85s. 
With labour and other costs of production growing daily, 
makers insist that during the next few weeks a further 
very considerable rise must occur. The Midland pig iron 
makers have been acting independently of the Stafford- 
shire makers in negotiating with the Ministry of Munitions, 
and have had their own Committee at work. What they 
have done has not yet officially been announced, but there 
was a report on Birmingham market that prices had been 
fixed at 87s. 6d. on trucks for Derbyshire, Lincolnshire 
and Staffordshire foundry iron, and 85s. for Northampton- 
shire ; while forge pig was said to have been fixed at 85s. 
No distinction appears to have been made as to numbers, 
which is rather puzzling. It is also curious to have the 
maximum for common pig iron put about 10s. above the 
current selling prices, while the North-East Coast hematite 
maximum is 8s. or 10s. below. The market to-day was in 
confusion, and practically no business could be done, 
for merchants did not know what to quote for foundry 
iron. Whether Midland pig iron makers will attempt at 
once to obtain the maximum or to approach it gradually 
is uncertain, but it is said that the coke makers have at 
once put up their price to the maximum, so it is probable 
that the iron makers will follow suit; but at present 
nothing definite is known. 


The Steel Trade. 


The chief change in the steel section this after- 
noon was that billet and raw bar producers had again 
stiffened their prices by £1 per ton, open-hearth material 
being quoted £12 15s. to £13 5s., and in not a few instances 
£13 10s. per ton. Consequent upon the almost prohibitive 
price of billets, the production of sheet bars is to a great 
extent neglected. Steel strip is bought at £16; some 
makers decline business at less than £16 10s. The im- 
ported steel which is coming in from the United States of 
America consists chiefly of ingots, heavy blooms and 
material which has to be rolled down. Mild steel bars make 
£15 17s. 6d., and high carbon bars £16 10s. 


North Staffordshire Iron and Steel. 


A firm tone still marks the business in finished 
iron and steel in North Staffordshire. The nominal prices 
of marked bars is £13 10s., but premiums vary from 10s. 
to £1 are being asked and obtained upon this quotation. 
The price of “Crown” bars varies from £13 10s. to 
£13 15s., the latter price being secured without difficulty 
for special sizes. Iron plates are changing hands at 
£14 10s. to £14 15s. a ton, and hoop iron produces £16 to 
£17 aton. The prices of pig iron have advanced in some 
small degree, but very little actual business has been done. 
The contractions in the sales are, no doubt, accounted for 
by the consideration of maximum prices for pig iron, and 
there is no great anxiety on the part of smelters to book 
orders just now. The steel works are very busy. Shell 
steel for France, parts for transport wagons and sections 
and joists for buildings required on Government account 
are being turned out at high pressure. There is a strict 
hand kept on controlled establishments by the Ministry 
of Munitions, and the relation of orders to the capacity 
of the plant is the subject of constant inquiry. 


The Coal Trade. 


Current fuel prices, delivered into South Staf- 
fordshire, are :—Furnace coke, South Yorkshire, 30s.; 
South Wales, 36s.; ditto foundry, 46s.; iron and. steel 
works coal, 15s. to 17s.; rough slack, 12s. 6d. to 14s. 6d.; 
and best house lumps, 23s. to 25s. per ton. The Cannock 
Chase Coalowners’ Association has conceded to the 
surface workers an increase in wages of 3d. per day to the 
enginemen and 2d. per day to all other labour. Mechanics 
receiving 6s. per day or over are advanced 3d. per day, 
those of half the wage 2d. per day, and labourers Id. per 
day increase. The Home-office has decided to establish 
colliery recruiting courts to deal with questions as to the 
enlistment of coal miners. Each court will consist of the 
Divisional Inspector of Mines—or a senior inspector acting 
as his deputy—with two assessors, one representing the 
coalowners and the other representing the miners. The 
Midland courts will be constituted as follows :—North 
Staffordshire: Inspector, Mr. H. Johnstone; assessors, 
Mr. G. A. Mitcheson (representing employers) and Mr. 8. 
Finney (representing workmen). South Staffordshire 
(Cannock Chase, Shropshire and Worcestershire): In- 
spector, Mr. Johnstone ; assessors, M. C. Tryon (repre- 
senting employers) and Mr. H. Whitehouse (representing 
workmen). Warwickshire: Inspector, Mr. Johnstone : 
assessors, Mr. W. G. Phillips (representing the employers) 
and Mr. W. Johnson (representing workmen). 


Engineering. 


Engineers and constructional firms have had to 
refuse orders which were wanted to be completed by 
special dates. Army agents are visiting works daily and 
Admiralty inspectors follow in quick succession to urge 
prompt deliveries. The heavy ironfounders have revised 
their prices for chilled castings, as they have to pay £8 
for cold-blast pig iron. Artillery wheels and fittings, 
tanks, water-tube pipes, constructors’ tools, &c., are all 
in increased request. A further reduction of the discounts 
on wrought iron screwed and socketed tubes and fittings 
has been notified. On gas, water and steam qualities in 
the black iron state 2} per cent. gross has been taken off 
the trade allowance. For galvanised tubes the reduction 
is 5 per cent. gross. 


Toolmakers’ and Ironworkers’ Wages. 


The Government provision that piecework prices 
should not be altered when the abandonment of Trade 
Union restrictions multiplied the individual production 
is inflating wages in some of the Birmingham engineering 
and machine trades to an incredible extent. The one 
serious grievance which labour has in the workshops 
to-day is that of the most highly skilled workman, the 
toolmaker and setter, who is getting 2s., 3s., 4s., or 5s. 
a week war bonus only on top of his ordinary rate, while 
the unskilled man or woman who works the automatic 
machine increases his or her normal wages by anything 





from 100 to 300 or 400 per cent. The toolmaker has no 
remedy. He cannot leave his employer. If he could, he 
would go on to another as an unskilled man, and undertake 

‘ repetition ’’ work, while the machine for which he made 
the tools and which he kept in repair stood for want of a 
competent engineer. In some works the employers have 
met the grievance by considerable increases of wages, but in 
rare cases is the toolmaker working at his trade remunerated 
in anything like the same measure as the worker who, 
almost an automaton, watches over the machine tool. 
Ironmasters in South Staffordshire are very interested 
that the question is under consideration of amalgamating 
the whole of the trades unions in the country connected 
with the iron and steel trades. The proposal is suggested 
to be applied to all the following :—The Iron and Steel 
Trades’ Federation, the British Steel Smelters’ Mill,. [ron 
and Kindred Trades’ Association, the National Federa- 
tion of Blastfurnacemen, Ore Miners and Kindred Trades, 
the Tin-plate Section of the Dock, Wharf, Riverside and 
General Workers’ Union, the National Amalgamated 
Union of Enginemen, Firemen, Mechanics, Motormen and 
Electrical Workers, and the National Amalgamated Asso- 
ciation of Nut and Bolt Workers. It is understood here 
that a preliminary national committee has been appointed 
to draft a scheme for the amalgamation of all these various 
bodies, and that in a month’s time a report from this 
Committee may be looked for. The master light hand- 
made chain traders in the Cradley Heath district and some 
of the adjoining localities in East Worcestershire have 
just consented to give the women workers a wages advance 
of 20 per cent., to date from February Ist. This is the 
first occasion on which the women workers have obtained 
so large an increase without something approaching a 
strike. It is said that the only undertaking that the 
employers required is that the non-associated masters 
shall be induced to fall into line with the others. 








LANCASHIRE. 
(From our own Correspondents.) 
Mancuester, Thursday. 
Iron, Steel, and Metal. 


THe general condition of the iron and _ steel 
markets, with the exception of pig iron, is much as it was. 
The demand for finished material keeps up, and there is no 
way of getting at any definite prices. There is, however, 
a feeling in the air, whether based upon anything tangible 
or merely the result of imagination one cannot say, that 
we are now coming near the end of the inflation in prices. 
Of course, this need not mean that a slump is imminent. 
Of that we have not a shred of evidence at the moment ; 
but it probably means that merchants will be very careful 
as to their operations, and that speculation—if there be 
any now—will decline. 


Pig Iron. 


The definite news of the action taken by the 
Government with regard to maximum prices for pig iron 
reached Manchester last Friday, and very little business 
could be done on that day, because people did not clearly 
understand what the exact regulations were and how they 
would act upon prices. Even as I write, some points 
are uncertain, as, for instance, the price of coke, which, 
according to some reports, can be raised 1s. per ton for 
every 5 per cent. advance in the men’s wages ; and the 
coke makers can make this addition upon deliveries against 
contracts. This uncertainty would, of course, have more 
influence if the prices of pig iron were near the limit fixed 
by the Government, but, with one exception, this is not 
the case. Derbyshire No. 3 foundry, for instance, which 
is fixed at 87s. 6d. per ton on trucks, was offered on the 
Manchester market at 80s. on trucks, or 85s. delivered. 
Staffordshire iron was at about the same price. Lincoln- 
shire iron alone was raised to the maximum of 87s. 6d. on 
trucks, and this is probably because Lincolnshire makers 
have no iron to sell. There may, of course, be a few 
customers near the furnaces who would have to pay what- 
ever was asked, but as a price for the Manchester market 
it is altogether absurd. There has been a disposition 
amongst sellers of Derbyshire to hesitate a little about 
selling, and it is doubtful whether any large quantity could 
be bought at 80s. on trucks, at any rate without first com- 
municating with the makers. The chances seem to be 
that Derbyshire will come up a little, perhaps to 82s. fd. 
at the furnaces, but so far it does not seem probable that 
the maximum will soon be reached, if ever. A curious 
feature of the market is that speculators in Glasgow have 
not taken the slightest notice of the action of the Govern- 
ment, and warrant prices are very much as they were last 
week. This perhaps is the best indication that pig iron 
prices are not to be rushed up in any way. If there has 
been anything done with regard to maximum prices for 
Scotch iron the particulars have not yet reached this 
Scotch iron however, 


centre. Prices for are, very 
strong, Glengarnock being quoted at 108s. to 110s., 
Summerlee at 108s., and Monkland at 106s. Some 


Eglinton might be had, but it would cost as much as 
Glengarnock. It should, perhaps, be pointed out that 
the Glengarnock price is variable, because there is now no 
stock at the docks, and the makers will not ship to Man- 
chester to renew the stock. The Manchester district 
rates vary a little, say from Is. to 2s. per ton, according to 
the district. When there were regular stocks of all the 
principal brands kept at the docks of course the position 
was different. 


Foreign Material. 


The difficulty of getting any foreign material just 
now is very great, and only one or two of those who used 
to be most active in this business now trouble to come on 
the Manchester Exchange. Nevertheless, it is possible 
that a change for the better is coming in this section of 
the trade ; for the main difficulty has always been connected 
with shipping, and it is probable that in the course of two 
months or so freights will be easier across the Atlantic 
and more room be available. Perhaps a small indication 
of this possibility is found in the fact that some Western 
billets are being offered for delivery during the second 
quarter of 1916 at £12 to £)2 5s. pertonc.i.f. The price is 
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high ; but there are people who can pay it; although 
perhaps they will not be willing to pay it for so far ahead. 
American finished iron and steel is difficult to get, and 
the price of American bar iron has been raised again, so 
that at present freight and insurance costs American bars 
would stand at at least £13 c.i.f.; but it must be remembered 
that at least £3 15s. of this is in transport expense, so that 
the f.o.b. price of American finished material is still much 
lower than that of British. 


Scrap. 

With prices as they are, scrap is interesting to 
a wider circle than usual. Dealers have been very firm 
this week, especially in the matter of forge scrap. No 
doubt the forges have been getting the material fairly 
cheap as compared with the price of bars, and can afford 
to pay an advance ; but some dealers are now asking 110s. 
for the best heavy wrought scrap, which is a jump of Lis. 
per ton in a week—perhaps rather too much. For the 
best foundry scrap buyers will not pay more than 85s., 
but some of the dealers now ask 90s. for broken textile 
machinery, and justify it by the price of Scotch iron. 
Steel scrap is strongly held, and as South Wales is in the 
market for any quantity at 110s. per ton, Lancashire 
dealers need not accept less than 100s. on trucks, and this 
is about their idea of the price. Good heavy steel turnings 
—not light spiral turnings—are worth 60s. on trucks. 





Metals. 

Quotations re metals have been a little uncertain. 
Best selected ingot copper about £110 per ton, strong 
copper sheets about £120 to £122, spelter in small lots £93, 
English pig lead £33 10s., tin about £175. It was reported 
that electrolytic copper had been sold in Birmingham at 
£125 per ton ; but the whole position in copper is affected 
‘by a circular sent out broadcast by the Government 
offering to supply munition works at £100. It was under- 
stood that the Government had bought about 60,000 tons 
of copper, presumably American, and possibly mostly 
electrolytic, but it came rather as a shock to hear that this 
was to be distributed irrespective of the market price. 
It is obvious that the position of merchants and others will 
be awkward until this large stock has been got rid of. At 
the same time one does not see any sense in such a price as 
£125 for electrolytic ingots when the market for standard 
copper is at £85. And the same observation might justly 
be made about the prices charged for sheets, boiler and 
condenser tubes, brass, and all finished material mainly 
composed of copper. The scrap copper prices are in 
strange contrast, heavy old copper of the best quality being 
available at from £15 to £20 below the prices demanded 
for ingots, and good gun-metal at about £40 less than the 
cost of making it. 


Manchester Association of Engineers. 


The admirable little paper which Mr. Alfred 
Etchells read on Saturday last before the Manchester 
Association of Engineers might well be taken as a model 
to be followed by future contributors of papers to this 
society's proceedings. For some time past there has 
been a growing tendency on the part of contributors to 
produce long treatises rather than papers which can be 
both read and discussed satisfactorily within the limit of 
two hours. Mr. Etchells’ paper—which is given in abstract 
elsewhere—occupied about thirty minutes to read and 
gave rise to one of the best discussions which the Asso- 
ciation has heard for some time. No fewer than twelve 
members took part in the debate, and the evening was 
altogether most enjoyable. It is obvious that many 
subjects cannot be condensed into quite so small a space 
as Mr. Etchells’, but much can be done in this direction by 
the avoidance of ** padding * and by the author confining 
himself to a smaller range. It is customary on the part 
of the Council of the Manchester Association of Engineers 
to award a gold medal to the contributor of the best paper 
in each session, and perhaps this reward is the cause of 
the great length of some of these effusions. If that is the 
case, it might be worth while in making future awards 
to take into consideration, along with the contents, the 
amount and nature of the discussion which the papers 
produce. 


Wages in the Engineering Trade. 


The Government Committee on Production has, 
after due consideration, declined to grant the demands 
of the skilled engineering workers in this district for a 
further increase of 6s. per week and 15 per cent. on piece 
rates, no satisfactory case for such advances having been 
made out. It will be remembered that in April last the 
employers granted the men an advance of 3s. on time 
rates and 7} per cent. on piecework to compensate them 
for the extra cost of living. The present demand was made 
last October by some twelve trade unions having 30,000 
members. An application for a further advance in wages 
by the unskilled and semi-skilled workers is also under 
consideration. 


A New Industry for Manchester. 


Manchester is already an important centre for 
chemical manufacturers and allied trades, and in this 
branch of industry an important development is about 
to be made by the removal of a great carbide factory 
from Sweden to this city. A large new works is about to 
be erected in the neighbourhood of one of the Corporation 
power stations, which will require a considerable addition 
to the present output of electric energy. During the dis- 
cussion at the meeting of the Manchester Association of 
Engineers on Saturday last, Mr. 8. L. Pearce informed the 
members that the power which this new works will con- 
sume will be in the neighbourhood of 5,000,000 units per 
annum, or about twice the amount of current taken by 
the municipal tramways. The present load factor at this 
particular power station is about 50 per cent., but arrange- 
ments have been made with the owners of the new factory 
by which the load factor will be brought up to 70 per cent. 
This will be accomplished by delivering current to the 
works at such times as the load is lightest and cutting if 
off when the peak load comes on. 


Barrow-tn-Furness, Thursday. 
Hematites. 
There is a strong demand for hematite pig iron, 





and makers are doing a satisfactory business. Up to the 
present there has been no official announcement as to the 
fixing of a maximum price for iron, and in the meantime 
values are high, with a tendency to further increase. 
Mixed numbers of Bessemer iron run about 137s. 6d. per 
ton net f.o.b., and special brands at 150s. per ton. The 
latter iron is in urgent need for munitions of war, and the 
whole of the make finds immediate use, neighbouring 
steel works accounting for the big proportion of the 
output. In all, there are twenty-five furnaces in blast, 
sixteen of these being in Cumberland, and the remaining 
nine being in North Lancashire and five of these are 
blowing at the Barrow Lronworks. Orders are well held 
by makers, and their output is bespoken for some time 
forward. There is quietness in the warrant market. 
Sellers quote 115s. per ton net cash and the stores have 
been brought down 490 tons on the week to 1592 tons. 


Iron Ore. 

For iron ore the demand is particularly brisk, 
especially for the best grades of ore, such as those raised 
at the Hodbarrow Mines. These ores are at the high rate 
of 40s. per ton net at mines. Good average qualities are 
at 26s. to 30s. per ton. Spanish sorts of ores are quoted 
at 26s. to 30s. per ton delivered, and are in steady request. 


Steel. 

There is only a moderate amount of activity in 
some of the ordinary steel departments, for most of the 
attention, either directly or indirectly, is being given to 
the turning out of munitions of war. The rail mill at 
Barrow is not working this week, but No. 2 plate mill is 
doing a turn, and the merchant mill is on, and also the 
foundry departments. The demand for rails is easy. 
Heavy sections are quoted at £10 12s. 6d. to £10 17s. 6d. 
per ton, with light rails at £11 to £11 15s. per ton. Heavy 
tram rails are little inquired after, and are a particularly 
quiet business at present, and have been so for some time. 
They are quoted at £11 15s. per ton. Ship plates are at 
£11 10s. per ton, with boiler plates at £12 10s. per ton. 
Billets, which are being used for shell making, &c., are 
at £10 10s. per ton. 


Shipbuilding and Engineering. 

These trades present no new features. A larger 
output is being obtained in some departments as new 
plant is brought into operation, and further extensions 
are in hand. 


Fuel. 

There is a full demand for coal, and steam sorts 
are quoted at 22s. 6d. per ton delivered. House coal is 
at 22s. 6d. to 35s. 6d. per ton delivered. For coke the 
demand is heavy. East Coast qualities are at 32s. to 38s. 
per ton delivered, and Lancashire cokes are at 29s. per 
ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 

THE demand for Cleveland pig iron continues 
very healthy. Short views, however, are in the ascendant, 
neither consumers nor makers being inclined to look far 
ahead. The shortage of trucks is still seriously handi- 
capping the home trade, some deliveries to Scotland being 
enormously in arrears. A fair trade is being done with 
Northern Europe and with France, but business with 
Italy is checked by the unprecedentedly high freights. 
An outstanding feature of the trade just now is the wide 
margin that exists between makers’ iron and warrant iron. 
Makers are quite bare of stocks and will not consider any 
figure below 80s. for No. 3. In any case they have very 
little free iron available. Merchants are therefore having 
to resort to the warrant store, which is steadily decreasing 
and which would diminish much more quickly if the iron 
could be got away with anything like dispatch. The 
merchants’ quotation for No. 3 G.M.B. Cleveland pig 
is 79s. 3d., No. 1 being 83s., No. 4 foundry 78s. 9d. and 
No. 4 forge 78s. 


A Year’s Export of Pig Iron. 

Statistics relative to the export of Cleveland 
pig iron during the past year show a decline of 497,869 tons, 
as compared with those of the previous year, the total 
amount exported being 428,727 tons. But in connection 
with this great reduction it has to be remembered, first, 
that the figures for 1915 cover twelve months of war as 
against only five in 1914, and also that during the whole 
of the year practically all the iron sent to Scotland— 
always a very large customer—had to go by rail, whereas 
the embargo on shipments to the Firth of Forth operated 
only during part of November and in December in the 
preceding year. There are no figures available for Scot- 
land, but if a delivery by rail of some 300,000 tons is 
assumed and added to the total of 1915, the difference 
between the exports of the two years is not so great as it 
nominally appears. Yet there is still a decrease of some- 
thing like a quarter of a million tons, which is, of course, 
entirely attributable to the war. Scarcity of tonnage, 
high freights, the state of the financial exchanges, the 
Government prohibitions, the licensing system and naval 
measures in the North Sea have all contributed to make 
the Cleveland export trade more uncertain and more 
difficult than has ever before been known. During the 
first three months of the year trade was hampered by the 
prohibitive freights,and then in April, when transport 
conditions became easier, business in Scandinavia and 
Italy was paralysed by the embargo on shipments, except 
by licence. There was a considerable improvement in 
June and July, but shipments fell away again in August 
and September. There was a big recovery in October, the 
total amounting to 61,815 tons, being the highest of any 
month since the war began, with the exception of Novem- 
ber, 1914, with 66,013 tons. The marked scarcity of 
tonnage in November resulted in lower shipments, but 
there was a much freer supply of boats in December, and 
the figures showed a substantial improvement. The 
average shipment per month in 1915 was 37,727 tons, as 


against 77,216 tons in 1914, 103,907 tons in 1913 and 
111,674 tons in 1912. France was the heaviest customer 
with 108,481 tons, Sweden and Norway being second with 
101,309 tons. Italy took 71,571 tons, China and Japan 
32,969 tons, North America 14,128 tons and Holland 
10,902 tons. 


Production of Pig Iron. 

Owing to the big decline in the export trade, and 
the lack of labour at the furnaces and mines, the produc- 
tion of pig iron in 1915 was considerably curtailed, and 
now makers’ stocks are all but depleted. The policy ot 
regulating the output in times of depression instead of 
piling up large stocks as counters for the speculative market 
was inaugurated several years ago, but had no such step 
been taken at that time it would have become inevitable 
in the conditions with which the ironmasters have been 
faced since the war began. The regulations determined 
upon, however, do not account for the whole of the 
reduction of the output during the past year. On numer- 
ous occasions the supplies of fuel and raw materials have 
been so inadequate that furnaces have had to be run con- 
siderably below their capacity, and this represents an 
important loss in production. On the whole, however, 
the restriction has approximated closely to the needs of 
the trade, though occasionally the supply has been barely 
equal to the demand. Indeed, at the present time there 
is a marked shortage of iron. Exact statistics relative to 
the make are not yet obtainable, but it is estimated that 
3,000,000 tons were produced, as compared with 3,420,000 
in 1914. 


Hematite Pig Iron. 

There is little new to report concerning the 
hematite pig iron trade. Very little business is passing 
just now, and quotations vary considerably according 
to the individual views of makers, all of whom are already 
well sold over the first six months of this year. It is not 
now possible to buy East Coast mixed numbers for any 
delivery at 130s., and 135s. is the minimum price that is 
being demanded. Shipments are more or less held up 
pending the issue of licences, which are only obtainable 
with considerable difficulty. 


Iron-making Materials. 

The foreign ore trade is still dominated by the 
freight position, up to 2ls. 6d. being the figure from 
Bilbao to the Tees. Sellers still adhere to 38s. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees. Coke 
prices are uncertain and irregular owing to the maximum 
price question. Buyers are offering the reported maximum 
of 28s., plus the cost of carriage to works, which averages 
about 2s. for good medium furnace kinds, and a little 
business has been arranged on this basis. But many 
sellers are not prepared to entertain this proposition. 


Manufactured Iron and Steel. 


War departments abate none of their demands 
on the manufactured iron and steel trades. The pressure 
for delivery continues very great, and works are kept 
running night and day. As the result of meetings held 
at the end of last week, maximum prices have been 
officially fixed for steel ship plates, steel angles and joists. 
It is understood that the maximum for plates has been 
fixed at £11 10s., an advance of 10s., and angles and joists 
are each to be £11 2s. 6d., advances of 7s. 6d. and 2s. 6d. 
respectively. Moreover, the customary 2} per cent. is 
not to be allowed, and the prices will be free on trucks 
at the works. In short, these quotations are now net. 
This week iron bars and iron angles have each been 
advanced by 10s., making the price £13 10s. The following 
are now the principal quotations :—Common iron bars, 
£13 10s.; best bars, £13 17s. 6d.; double best bars, £14 5s.; 
treble best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; 
packing iron, tapered, £10 15s.; iron ship angles, £13 10s.; 
iron ship plates, £11; iron girder plates, £10 to £10 10s.; 
iron ship and girder rivets, £15; steel bars, basic, £13 ; 
steel bars, Siemens, £13; steel hoops, £11; steel ship 
plates, £11 10s.; steel boiler plates, £13; steel ship 
angles, £11 2s. 6d.; steel sheets, singles, £13; steel sheets, 
doubles, £13 10s.; steel joists, £11 2s. 6d.; steel strip, 
£12 to £12 2s. 6d.; heavy sections of steel rails, £11 ; 
steel railway sleepers, £12—all less 24 per cent. f.o.t., 
except steel ship plates, steel angles and joists. Rails 
and sleepers are net f.o.b. 


The Coal Trade. 

With regard to the coal trade, there has been little 
alteration in the situation this week. The general demand 
for fuel of all kinds is still large, and it cannot be ade- 
quately satisfied. Collieries are overladen with orders 
and “turns” are hopelessly choked, especially for steam 
qualities. The most interesting feature of the market 
this week is the inquiry which is circulating from the South 
Metropolitan Gas Company for its annual supplies. 
It generally takes in normal times about 1,500,000 tons, 
and usually enters the market about April. The outcome 
of this inquiry remains to be seen, as many considerations, 
not the least the Limitation of Price Act, must come into 
play. Durham collieries are already overladen with 
business at from 20s. to 22s. for a long period ahead. 
Coming so early the inquiry is looked upon as one of 
considerable portent. No doubt the company, anticipat- 
ing that there will be a good deal of negotiating before 
it secure supplies, is allowing ample time to make the 
purchase. At the moment it is almost impossible to place 
orders for anything like early delivery. The consumption 
of fuel for home purposes continues to be on a very big 
scale and exceeds the output of the collieries, which are 
doing all they can to give the fullest deliveries to works 
engaged on munitions and undertakings essential to the 
public service. Sellers hold firmly for late prices, and the 
general undertone remains decidedly firm. Quotations 
are as follows :—Northumberlands: Best Blyths, 23s.; 
second Blyths, 20s. to 21s.; best smalls, 12s. 6d. to 13s. 6d.; 
households, 23s ; bunkers, 19s. to 20s.; Tyne prime steams, 
22s. to 23s.; Tyne second steams, 21s. to 22s.; special 
Tyne smalls, 14s.; ordinary smalls, Ils. to lls. 6d. 
Durhams: Best gas, 22s. to 22s. 6d.; second gas, 20s. 
to 2ls.; special Wear gas, 23s. to 24s.; smithy, 20s. to 21s.; 





coking unscreened, 20s. to 21s.; coking smalls, 20s. ; 
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best bunkers, unscreened, 22s.; ordinary unscreened 
bunkers, 20s. to 21s. Foundry coke, 36s.; gas coke, 28s. 
to 30s.; furnace coke, 33s. to 35s. 


Coal Trade Difficulties. 


Anyone at all familiar with the local conditions 
prevailing will readily admit that the Northern coal trade 
is passing through a trying time, and that some of the 
troubles are occasioned by apprehension rather than 
actual menace is not in itself reassuring. One of the causes 
for apprehension is the uncertainty always present as to 
to extent of the demands of the Admiralty. Rumours are 
always in the air as to what the naval authorities are likely 
to do and likely to want. Most of these may be dismissed 
as fanciful and chimerical. Another disturbing factor is 
the shortage of tonnage, which may even be worse in the 
future than it is now. Whether arrangements could have 
heen made by the higher Admiralty powers to ease the 
situation may be debatable, but considerable misgiving 
has been occasioned by the sudden demands made upon 
both supplies and tonnage available—or what should have 
heen available for ordinary market requirements—thereby 
further sending up freights, already alarmingly high. 
Further cause for grave anxiety in the opinion of many 
has been the manner in which the Government has 
disposed of the prizes captured from the enemy. It was 
surely a very short-sighted policy which permitted valuable 
ships which were absolutely indispensable to the trade of 
the country to pass into the possession of neutrals, thereby 
enabling our trade rivals to build up a formidable mer- 
cantile marine, which will undoubtedly be increasingly 
used in trade rivalry, to the detriment of Great Britain. 
It is becoming increasingly evident that trade routes once 
held exclusively by British companies are now being more 
or less successfully attacked by foreign-owned shipping. 
It is therefore very regrettable that the one good 
chence of replacing the tremendous wastage in tonnage, 
caused by the havoc of war, should have been allowed 
to go by the board. These factors and others seem to 
preclude a very speedy return to anything like normal 
freights. 


Blastfurnacemen’s Wages. 

Another advance in wages has been conceded to 
the blastfurnacemen on the North-East Coast. The 
ascertainment issued this week certifies that the average 
net selling price of No. 3 Cleveland pig for the past quarter 
was 67s. 4.16d. per ton. This means an advance in blast- 
furnacemen’s wages of 4 per cent., which will raise the 
wages to 44 per cent. above the standard. The ascer- 
tained price for the third quarter of 1915 was 64s. 0.45d. 
There was therefore an advance in price of 3s. 3.62d. per 
ton in the fourth quarter of 1915. 





SHEFFIELD. 
(From our own Correspondent.) 


The Genera! Outlook. 

THE hope expressed in previous letters that the 
Government’s * controlling”’ policy would be extended 
to all the steel works appears now to have been pretty 
well fulfilled. The latest additions to the iron and steel 
firms coming under direct State supervision leave few, 
if any, outside the controlled area, but I fail to learn of 
any steps to ensure a definite margin of output for general 
or non-war trade. Perhaps manufacturers will have to 
content themselves with the haphazard means they still 
possess of filling as many private orders as possible— 
always, of course, placing Government work first—but 
some kind of understanding would doubtless be very 
greatly appreciated. In the meantime orders for steel 
continue to peur in in the hope that some, at least, of 
them will find their way to the books with a fair chance 
of execution, the greatest pressure being experienced by 
makers of high-speed steel. I[t is a serious condition of 
affairs that with such urgency, with so enormous a demand, 
there are crucible furnaces still standing idle for want of 
men! Surely something is wrong here? These furnaces 
could be manned before the war, and there must be means 
of restoring the needed men from the colours. Makers 
are at their wits end to know what to do for certain skilled 
labour. Yet that is the position. All the facilities for 
largely increasing the output are present. Even the raw 
material is not short. Firms know where their men are— 
and cannot get them. It is a matter that needs attention, 
and ought to receive it. 


Some Interesting Figures. 


The official returns of our impcrts and exports 
for the last month of the year provide figures of consider- 
able interest to the iron and steel industry. Amongst the 
items are many that particularly concern the Sheffield 
district. For instance, the imports of iron ore increased, 
compared with December, 1914, by 228,758 tons, but 
although copper ore imports fell away to the extent of 
only 585 tons, values had so risen that the cost was actually 
£58,636 higher. Manganese ore imports increased by 
6041 tons and £66,318 value. We increased our pur- 
chases of pyrites of iron and copper by 45,822 tons and of 
pig iron by 347 tons, the latter at an extra cost of £8398. 
Tin ore imports rose by 4833 tons and the value by £381,700; 
wrought iron in bars, angles, rods and sections by 1815 
tons and £21,955; hoops and strips by 2784 tons and 
£38,109; and tubes, pipes and fittings, wrought, by 2065 
tons and £34,288. There was a decline of 45 tons in the 
importation of bolts and nuts, but the figure paid rose 
by £2832, and an increase of 8831 tons in the importation 
of steel ingots, blooms, billets, &c., was accompanied by 
an advance in the total cost of £108,943. Implements and 
tools—except machine tools—were imported more freely, 
the increase representing £29,333 ; but, on the other hand, 
our exports under that head rose to the extent of £32,765. 
Steel forgings rose in tonnage importation by 343 and 
value £9945; steel bars, angles and shapes by 5163 tons 
and £66,446, and machinery by 3005 tons and £156,572. 
We received from Spain nearly double the tonnage of 
manganiferous ores, and other sorts imported rose from 
244,466 tons in December, 1914, to 395,139. Only a trifling 
weight of copper ore came over from Spain, compared 
with nearly 2000 tons in December, 1913; the Cape sent 


none and the Australian supply dropped from 2331 tons 
in December, 1914, to 149 tons, but Chile almost doubled 
her supply to us, and ‘‘ other countries’ rose from 1483 
tons to 2637 tons, the cost, however, increasing from 
£25,822 to £80,375. Sweden sent us no basic or hematite 
pig iron and n» puddled bars, but increased her forge and 
foundry iron exports to us from 5750 tons to 9487 tons, 
and her spiegel, ferro-manganese and ferro-silicon from 
714 tons to 1366 tons, the value in each case being nearly 
doubled. We imported from the United States 4933 tons 
of basic pig against nothing, but less spiegel, &c., forge 
and foundry. No hematite iron came from that quarter, 
whilst the tonnage of blooms and billets from the States 
rose from 5595 to 19,440 tons, though at the same time 
the value advanced from £28,891 to £142,946. For these 
things, however, ‘‘ other countries” revealed a decline— 
and a rather big one—and it has to be remembered that 
in December, 1913, Germany sent us 37,321 tons and 
Belgium 9501 tons of billeis. 


The Export Side. 


On the export side, iron and steel and manu- 
factures thereof increased by 44,007 tons and £1,166,590, 
machinery by 3519 tons and £17,975, and aeroplane parts, 
&e., by £27,161, but there was a decline in the export of 
railway passenger carriages by £52,369 and of railway 
wagons by £78,600. We also exported less iron ore. 
The tonnage of pig iron sent to Sweden was cut down by 
about one-half, but that to the Netherlands was, roughly 
speaking, doubled, and that to Italy more than trebled. 
The value of the pig iron sent to France jumped up from 
£6168 in December, 1914, to £145,761 last month, to 
Canada from £520 to £36,865, to the United States from 
£2027 to £112,577, and to Japan from £3362 to £34,425. 
We largely increased the amount of black sheets exported 
to France and the British East Indies, and our French 
Ally’s requirements in the way of steel bars, angles, rods 
and shapes rose to £397,367 from £113,658. The value of 
mining tools dispatched from this country to South Africa 
last month was £25,967, compared with £17,114 in the 
corresponding period of 1914. The outstanding feature 
of the coal exports was the fact that the tonnage sent to 
France rose in value from £880,220 to £1,246,919, whilst 
for the whole of 1915 the value exactly doubled that 
recorded for 1914, the figure being £14,373,473, a very 
large proportion of the coal heing sent from the Yorkshire 
and Derbyshire districts. 


Sheffield’s Trade with the United States. 


Taking Sheffield’s exports to the United States, 
the effect of the war is seen at a glance. Goods dispatched 
from here to the States in 1913 amounted in value to 
4,156,921 dols. In the following year the figure had fallen 
to 2,808,366 dols., and last year it was only 1,958,977 dols., 
but exports to the Philippine Islands rose steadily, the 
figures being respectively 3758 dols., 9713 dols. and 
13,029 dols., and the value of returned American goods 
fluctuated, the totals being, 1913, 4,160,917 dols.; 1914, 
2,824,210 dols.; and 1915, 1,972,454 dols. The major 
portion of the exports consisted of steel—other than 
cutlery—and manufactures thereof. These in 1913 
realised 3,201,687 dols., in 1914 2,244,882 dols., and 1915 
1,573,307 dols. Cutlery comes next with 305,492 dols., 
318,830 dols. and 209,723 dols. By the close of last year, 
however, that section of our export trade was showing 
an improvement, for the value of the cutlery sent to the 
United States in December was only slightly less than 
that dispatched during December, 1914, whilst the total 
cutlery exports revealed an advance of £10,842 for the 
month. To this increase, some of the chief contributors 
were Russia, Norway, France, Spain and the Canaries, 
Chile, the Argentine and the British East Indies, but 
none of these provide such striking figures as our own 
Colonies, the obvious inference being that German cutlery 
had firmly established itself in those markets prior to the 
war. Compared with December, 1914, South Africa 
increased her custom with us last month from £3516 to 
£4955, New Zealand from £1819 to £4064, Canada from 
£4490 to £6719 and Australia from £9837 to £12,455. On 
the full year, however, the total exports are considerably 
down compared with 1914 and 1913, but this is very largely 
due to the fact that in the present extraordinary condi- 
tions makers hardly know which way to turn to supply 
the requirements of the Government, which is placing 
stupendous orders of all kinds, making it quite inevitable 
that most oversea business must be turned down. Indeed, 
the home demands for ordinary purposes cannot be met, 
and there is all the appearance of a coming famine in 
cutlery. 


Round the Works. 


There is still a moderate amount of business in 
municipal tramway work, the most recent orders on home 
account including about 300 steel tramcar tires, 14 manga- 
nese steel crossings, and special trackwork and crossing. 
Amongst new bookings of oversea requirements are steel 
for Shanghai, Toronto, Yokohama, Kobe, Boston, 
Montreal, Rangoon, Archangel and Petrograd, saws for 
Rosario, Calcutta and Rangoon, cutlery for Rio and 
Toronto, shovels for Perth and Fremantle, tools for 
Maceio, Corunna, and Calcutta, forks for Bilbao, sheep 
shears for Montreal and St. Louis, and files for Buenos Aires, 
Montreal, Toronto, and Moulmein. The tremendous 
run on machinery and materials for the polishing of 
shells and other Government requirements, such as 
knives, forks, and spoons, has brought about a dearth of 
supplies, and makers of these things are crowded out with 
work—enough, in fact, to keep them busy for several 
months. 


Pig Iron and Billets. 


It is Cifficult to know what exactly to say about 
the pig iron market here, because everyone seems to be 
waiting for something definite to be settled regarding the 
proposed maximum. Certainly nothing of the kind 
appeared to have occurred by the middle of the week. 
At that time Lincolnshire iron was reported to have had 
a maximum fixed of 87s. 6d. at furnaces for all makes, with 
sellers holding for top figures; but very little reliability 
could evidently be placed upon that assertion, for to my 
knowledge some makers were open to do business in 





foundry and forge at 82s. 6d. furnaces, though for basic 





another 2s. 6d. per ton was being asked. In the same 
way the maximum price of Derbyshire foundry iron is 
represented as 87s. 6d. furnaces and forge 85s. In this 
case, however, makers are stated in some quarters to have 
offered foundry at 80s., and perhaps that is normally 
about the figure, though it has been offered at 2s. lower. 
Derbyshire forge is quoted about 79s. Similar uncertainty 
prevails with reference to East and West Coast hematite 
iron. In the East Coast market a remarkably wide range 
exists, for quotations, I learn, have just lately been 
submitted as low as 127s., and as high as 137s. furnaces. 
The latter figure is about the level of the West Coast 
market for mixed Bessemers, while for East Coast mixed 
numbers the most likely figure is 130s. f.o.t. Special low 
phosphorus irons are in considerable demand, but for all 
other makes business is dragging, and can hardly be 
expected to be otherwise in the present inflated condition 
of the market. Practically nothing is being done in 
common irons, but that is largely to be accounted for by 
the slump in demand from the agricultural engineering 
districts of the Eastern counties, where war work requires 
instead large supplies of steel. Billets are little changed, 
except that the scarcity is more pronounced, and the 
difficulty of securing the material from America, at any 
rate for delivery this side of June, is greater. Nominally 
basic is quoted £12 to £13, Bessemer acid £14 to £14 10s., 
and Siemens £15 to £16. The scrap market is very brisk 
for both iron and steel. Any number of inquiries are 
about, and merchants have no difficulty in selling almost 
anything at good prices. 


Fuel. 


The steam coal market shows considerable 
strength, collieries being well placed for orders, both on 
shipment and inland sales account. Local consumption is 
now on an enormous scale, and many works seem to be 
experiencing difficulty in obtaining sufficient supplies 
to cover present requirements. There is more activity 
in shipments at the Humber ports, but the tonnage now 
available for the open market is comparatively small, and 
a great deal of competition prevails to secure it for export. 
The result is that prices for shipment are appreciably 
higher than ere obtainable locally under the Limitation 
m Prices Act. Small fuels of all descriptions are in great 
demand, but the amount available for open market pur- 
poses is very restricted, many collieries being absolutely 
fully sold. Current quotations for steam coal for local 
sales are, per ton at pit, as follows :—Best South Yorkshire 
hards, 17s. to 18s.; best Derbyshire hards, 16s. 9d. to 
17s. 3d.; second quality, 15s. 6d. to 16s.; steam cobbles, 
lis. 6d. to 16s. 








SCOTLAND. 
(From our own Correspondent.) 


Holiday Markets. 


ALTHOUGH we have entered upon another year 
of commercial life, business during the past week was so 
completely under the holiday influence that it is yet fully 
early to attempt to prophesy what the future may bring. 
It appears certain, however, that there will be no cessation 
in activity for months to come. Order books are over- 
loaded with future business, and a considerable period 
must necessarily elapse before this is run off, even although 
no fresh orders are placed in the meantime. The pre- 
dominating feature in this tremendous activity is the great 
preponderance of Government orders which threatens to 
eliminate completely ordinary mercantile business. Finan - 
cially speaking, the utmost effort should be made during 
a time like the present to expand our overseas trade, but 
everything seems to be against such procedure, particularly 
the high price of the finished article and the exceptionally 
firm level of freights. The insufficient supply of skilled 
labour is another problem which has been prominent for 
months, and is still far from being solved. Meantime, 
the amount of unplaced private business is increasing 
steadily, and will, no doubt, compensate the works, to 
a large extent, for the loss of Government orders, on the 
conclusion of peace. 


A Year’s Shipbuilding. 


The shipbuilding returns in Scotland during the 
year 1915 represent a decrease of over 240 vessels of 
275,000 tons compared with 1914. These figures are much 
less than half those of the preceding year for mercantile 
tonnage. The greatest proportion of the reduction is, of 
course, to be found on the Clyde, where the returns for 
1915 were over 120 vessels of 215,000 tons compared with 
over 300 vessels of about 460,000 tons in 1914. When the 
actual history of the output on the Clyde during war time 
comes to be written it will be a record of tremendous 
activity in the prosecution of Government work and also 
of an unequalled turnover. So far as the actual output 
is concerned, we are confined to merchant vessels, and any 
actual figures dealing with this subject were practically 
unobtainable. Although comparisons with former years 
are of little value in the present instance, they may serve 
as an indication of the actual producing capacity of the 
yards and the smallness of the turnover in 1915. In 1913 
the mercantile output was over 690,000 tons, and the totai 
output over 750,000 tons, and as the yards were as busy, 
if not busier, in 1915 as in 1913, a fair idea of the actual 
output in the past year may be arrived at. The 
majority of the Clyde yards are controlled establishments, 
and consequently a number of the most prominent do not 
appear in the lists of mercantile returns. The largest 
vessel built on the river for mercantile service was the 
geared turbine New Zealand liner Astearoa of 15,000 tons. 
Other launches of interest were :—The geared turbine 
Federal liner Cumberland, the geared turbine Australian 
steamer Nairana, and the motor vessels Bostonian and 
Montezuma. 


Pig Iron. 


The pig iron trade has been practically at a 
standstill during the past week owing to the 
holidays. There are 64 furnaces in blast in Scot- 
land at present, seven less than at this time last 
year, Business in the warrant market has been compara: 
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tively active under the circumstances, the turnover during 
.the past week amounting to 14,000 tons. The course 
of business was rather irregular, but the tone was firm 
throughout, and Cleveland iron closed Id. per ton higher 
on the week at 78s. 4d. per ton cash buyers. 


Quotations. 


Prices of Scotch makers are still on the up 
grade, and are now quoted as follows :—-Monkland, f.a.s. 
at Glasgow, No. 1, 97s. 6d.; No. 3, 96s. 6d.; Govan, No. 1, 
95s.; No. 3, 94s.; Carnbroe, No. 1, 98s.; No. 3, 94s.; Clyde, 
No. 1, 103s. 6d.; No. 3, 97s. 6d.; Gartsherrie, No. 1, 
104s. 6d.; No. 3, 98s. 6d.; Summerlee, Calder, and Langloan, 


Nos. 1, 103s. 6d.; Nos. 3, 98s. 6d.; Glengarnock at 
Ardrossan, No. 1, 102s. 6d.; No. 3, 97s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 98s. 6d.; No. 3, 96s. 6d.; 


Dalmellington, at Ayr, No. 1, 98s. 6d.; No. 3, 96s. 6e.; 
Shotts at Leith, No. 1, 103s. 6d.; No. 3, 98s. 6d. per ton, 


Finished Iron and Steel. 


There has not as yet been a full resumption of 
work in the steel and iron trades, and only partial starts 
were made here and there. Though the extra holidays 
taken by the men have been the chief cause in delaying 
starting operations, time has also been lost owing to 
insufficient supplies of coal and raw materials. Manu- 
facturers, generally, have numerous orders to proceed with, 
and the industrial activity in evidence before the holidays 
will be fully maintained when the works are all going once 
more. Indications point to still further pressure for the 
delivery of Government materials, and prices seem to have 
no finality on their upward movement. 


Coal. 

As in other branches of industry, the coal trade 
has been considerably curtailed owing to the holiday season, 
and it will be a few days yet before the output comes back 
to normal. The foreign demand is fairly strong, while 
there is a great home demand for furnace and general 
household purposes, and with the recent flood of business 
in the steel works, and the cold weather affecting the 
householder, the early months of the year will probably 
constitute a record. Collieries are understood to have a 
good deal of business booked for January at satisfactory 
prices. In the West of Scotland best ells are obtainable 
with reasonable notice, but are firmly held. Splint coal, 
on the other hand, can hardly be procured outside of con- 
tracts, while it is questionable if much of the contracted 
coal will be allowed to leave the country in view of the 
Government endeavour to conserve supplies for local 
consumers. Navigations are now very strong, and the 
recent improvement in steams is fully maintained. Smalls, 
with the exception of double nuts, are more plentiful, but 
values are still on a firm basis. A satisfactory position 
of affairs exists in Fifeshire, where the collieries have 
disposed of the bulk of their outputs for January and 
cannot offer any further quantities meantime. Condi- 
tions in the Lothians are pretty much the same. Collieries 
are contracted well ahead for large coal, and available 
supplies of washed material are being quoted on a par- 
ticularly firm basis. Ell coal is quoted f.o.b. at Glasgow, 
22s.; splint, 24s. to 30s.; navigations, 24s. to 25s.; steams, 
18s. 6d. to 22s.; trebles, 21s. to 21s. 6d.; doubles, 19s. to 
19s. 6d.; singles, 18s. to 18s. 6d.; best screened navigation 
coal, f.o.b. at Methil or Burntisland, 24s. 6d. to 26s.; first- 
class steams, 22s. to 23s.; best steams, f.o.b. at Leith, 21s. to 
2Is. 6d. per ton. The aggregate shipments from Scottish 
ports during the past week amounted to 90,239 tons 
compared with 180,633 in the preceding week, and 151,610 
tons in the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THERE has been nothing of a striking character 
in the South Wales coal trade during the past week, except 
on the commercial side. Work has proceeded smoothly 
and quietly in the coalfield, and even the non-unionist 
agitation is dormant, but on the market side there has 
been a pronounced stiffening. The fact is that the acute 
pressure for supplies which was expected before Christmas 
and has been due ever since, has at last arrived. Bad 
weather delayed it, owing to tonnage being held back, 
but that congestion was inevitable before long was the 
general opinion. With the subsidence of the gales, tonnage 
has now come along in a “heap,” and the consequence 
is that the docks are comparatively full ; in fact, there is 
more tonnage in the ports of South Wales at the present 
time than for several months past. A total of 350 vessels 
of all descriptions in the ports of Cardiff, Newport, Barry, 
and Penarth is quite exceptional as things have been during 
the past six months, so that taking into consideration 
decreased production and increased consumption inland, 
the coal market at the moment is extremely firm and pro- 
vided the Government authorities do not apply the screw 
of refusing export licences and so throw more coals on the 
market by stopping shipments, there is nothing to prevent 
coals from commanding very high figures. So far as can 
be ascertained there is nothing to justify the withholding 
of export licences from the point of view of meeting home 
demands, as these are adequately provided for ; but there is 
something to be said for refusing licences for certain 
destinations on the score that the tonnage which would 
be employed in carrying the coals could be utilised prob- 
ably to better advantage in trading in other directions. 
The fact that, as Mr. Runciman said, there is not sufficient 
tonnage to meet the world’s demands naturally requires 
that the most should be made of the vessels available. 
The past week has more conspicuously than on any pre- 
vious occasion provided the phenomenon of a strong coal 
market and a strong freight market for the Mediterranean. 
There was a time when an improvement in coals was 
balanced by a weakening in outward freight rates, and 
vice versa. It was regarded almost as a natural law, but 
the past year or two has upset the theory and to-day coals 
show a strong upward tendency at a price of 28s. to 30s. 
for ordinary second Admiralty large, while at the same 
time merchants cannot get an offer of tonnage for West 





Italy at less than about 72s. 6d. and about 80f. for Mar- 
seilles, whereas a few years ago a tenth part of these 
rates was regarded by shipowners as good money and 
remunerative, 


Foreign Coal Exports. 


Although tonnage supplies were comparatively 
good last week, returns of shipments to foreign destina- 
tions compared unfavourably with the total for the corre- 
sponding week of last year. The quantity for the whole of 
South Wales ports was 399,933 tons, as against 425,821 
tons, the falling off therefore being 25,888 tons. Shipments 
from the port of Cardiff amounted to 267,618 tons, as 
against 280,652 tons, a decrease of 13,034 tons, cargoes to 
South America being more numerous and aggregating 
over 30,000 tons. Other shipments were 22,036 tons to 


Bordeaux, 14,025 tons to Las Palmas, 17,188 tons to 
Marseilles, 28,852 tons to Port Said, 11,262 tons to St. 





Nazaire, 12,527 tons to Lisbon, 13,494 tons to Leghorn, 
10,440 tons to Genoa and 10,641 tons to Algiers. Newport 
dispatched 59,986 tons, which was 6355 tons less than 
twelve months ago, but Swansea cleared 72,329 tons, 
which was an improvement of 16,423 tons on the figures 
of a year ago, the quantity which went to Rouen amounting 
to 25,262 tons. 


Contract Operations. 


The Egyptian State Railways authorities have 
asked for tenders for 260,000 metric tons of either Welsh 
or American coals, for delivery between now and the end 
of next November. It was only last December that the 
authorities bought 50,000 tons, while on the previous 
occasion that they bought the business was arranged on 
the c.i.f. terms of about 47s. 6d. Alexandria. Since then 
freights for Alexandria have risen to 72s. 6d., which alone 
is 25s. per ton above the price paid early last autumn for 
the coals delivered at Alexandria. The Eastern Railway 
of France has contracted for 50,000 tons: of patent fuel 
for delivery over this year. The business has been placed 
with Messrs. Braithwaite, Heslop and Co., Limited, for 
Crown Preserved fuel. 


Current Business. 


During the past week all descriptions of large 
coals have shown a decided advance in price owing to the 
fact that tonnage has at last come along freely, and there 
has been next to no free coal on the market. Those 
salesmen who had small quantities available for prompt 
shipment have been able to dictate their own terms, and 
buyers who were hard pressed for coals to complete cargoes 
have had no option but to pay the figures demanded. 
Compared with last November coals have gone up 10s. 
per ton, and there is very great difficulty in arranging 
any more for shipment this month. Whereas last week 
there were a number of vacant loading berths, now the 
position is that it is very difficult to secure tips. The 
pressure for coals is so great that colliery salesmen cannot 
possibly accept any more commitments this month and 
will certainly have all their work cut out to supply the 
vessels in dock. There is now already in dock sufficient 
tonnage to keep collieries going for ten days or a fortnight, 
taking no account of steamers that may come along in 
the meantime. Ordinary second Admiralties have jumped 
to 28s. 6d. to 30s., and it is doubtful whether coals can 
be had at the former figure. Drys have stiffened to 28s. 
to 30s. for the best and 27s. to 28s. for ordinary descrip- 
tions. Monmouthshires are very firm; in fact, best 
black veins and Western Valleys are practically out of the 
market, quotations being nominally 28s. to 30s. Best 
Easterns are worth 27s. 6d. to 28s. and ordinary Easterns 
26s. 6d. to 27s. 6d. Bituminous coals are tight, while 
smalls have improved, particularly bunker classes. Best 
bunkers command 17s. to 17s. 6d. and seconds 16s. to 
17s. The best cargo sorts are quoted at 12s. 6d. and other 
qualities from 8s. 6d. to 10s. 6d. Patent fuel is well 
booked up, and although the price nominally is about 
28s. to 30s., makers will not look at business ahead under 
35s. Coke is a very firm market, while pitwood shows no 
change from 52s. to 53s. Returns show that imports of 
pitwood into South Wales last month were lower than 
any monthly total for some years past, and amounted to 
only 74,007 loads, as against 100,236 loads in November. 
The quantity imported during 1915 was 1,391,171 loads, 
as against 1,485,397 loads in 1914 and 1,759,658 loads in 
1913. During 1915 61,957 loads came from Newfoundland. 


LATER. 


The market for prompt coals increases in strength, 
although business is becoming more limited as supplies 
are scarcer. The inquiry, however, is very good, despite 
the fact that freight rates share the advancing tendency 
of coals. Fer Marseilles 80f. has been paid, this being 4f. 
above last year’s best, while 77s. 6d. has been conceded 
for Genoa, which is 11s. 6d. in excess of the 1915 record. 
Coal values are now practically 28s. to 30s. for any class 
of large from ordinary second Admiralties or dry coals to 
ordinary Eastern Valleys. If anything more classes are 
on the 30s. mark than the 28s. Such figures as these are 
being indicated now for February, but the general view 
of the market is not sufficiently optimistic regarding 
tonnage supplies so far ahead to induce buyers to arrange 
for coals so much forward. Even No. 2 Rhondda large 
is quoted at 25s. to 26s. In smalls, best bunkers have 
been sold at 17s. 6d., and makers of patent fuel who are 
not keen on accepting fresh business are asking 35s. 
Pitwood remains firm. 


Dry Dock Extension. 


One necessary step towards carrying out its 
scheme of constructing a new dry dock at Cardiff has been 
taken by the Mountstuart Dry Docks, Limited. Applica- 
tion has been made to the Cardiff Quarter Sessions by 
Mr. W. C. Howe—instructed by Messrs. Donald Maclean 
and Handcock, solicitors—for orders for the stopping 
up of several highways and footpaths adjacent to the 
company’s property, and the Recorder agreed to the 
application. 


Miners and Military Service Bill. 


At a conference of miners’ delegates from all 
parts of the South Wales coalfield on Wednesday the 


Government’s Military Service Bill was considered, and 
as was to be expected, drastic resolutions were adopted. 
There were 281 delegates present, representing 133,340 
members, and Mr. J. Winstone presided. It was resolved 
to ask the Miners’ Federation of Great Britain Conference, 
which was to meet in London on Thursday, to grant per- 
mission to the miners to take a ballot in favour of a down- 
tools policy unless the Government promises to withdraw 
the Bill. The voting was 162 to 83, a majority of 79. 
It was also decided by 127 to 109 votes that before a down- 
tools policy be adopted a ballot of the miners of the United 
Kingdom should be taken. While the miners were thus 
showing their hostility to the Bill, seamen at Cardiff were 
holding a meeting at which a’resolution in favour of the 
Bill was unanimously carried, and rousing cheers were 
given for victory. Mr. J. Havelock Wilson, President of 
the National Sailors’ and Firemen’s Union, presided at 
this meeting. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 28s. 6d. to 30s.; ordinaries, 
27s. Gd. to 28s. 6d.; best drys, 28s. to 30s.; ordinary drys, 
27s. to 28s.; best bunker smalls, 17s. to 17s. 6d.; best 
ordinaries, 16s. to 17s.; cargo smalls, Ils. 6d. to 12s. 6d.; 
inferiors, 8s. 6d. to I1ls.; washed smalls, 13s. to 15s.; 
best Monmouthshire black vein large, 28s. to 30s.; ordinary 
Western Valleys, 28s. to 30s.; best Eastern Valleys, 


27. 


27s. 6d. to 28s.; seconds, Eastern Valleys, 26s. 6d. to 
27s. 6d. Bituminous coal: Best households, 23s. to 


24s.; good households, 22s. to 23s.; No. 3 Rhondda large, 
25s. to 26s.; smalls, 20s. to 21s.; No. 2 Rhondda large, 24s. 
to 25s.; through, 20s. to 21s.; smalls, 14s. 6d. to 15s. 6d.; 


best washed nuts, 25s. to 27s.; seconds, 22s. to 24s.; 
best washed peas, 22s. to 24s.; seconds, 19s. to 21s. 
Patent fuel, 30s. to 35s. Coke: Special foundry, 42s. 6d. 


to 45s.; good foundry, 40s. to 42s. 6d.; furnace, 33s. to 
35s. Pitwood, ex ship, 52s. to 53s. 


Newport. 


Monmouthshire coals have stiffened up very 
rapidly, for the reason that supplies of tonnage at Newport 
have been relatively better than at other ports, while 
coals have also been sold ahead more heavily. The result 
has been supplies available on the open market have been 
searcer, and there has been very keen competition for the 
small parcels about for early loading. It is practically 
impossible now to stem the leading qualities for shipment 
during the next fortnight, and small coals have improved 
as well as the large descriptions. Approximate values : 

Steam coal: Best Newport black vein large, 28s. to 
30s.; Western Valleys, 28s. to 30s.; Eastern Valleys, 27s. 
to 28s.; other sorts, 26s. 27s.; best smalls, 15s. to 16s.; 
seconds, I4s. to 15s. 


to 27s.; 
Bituminous coal: Best house, 22s. 

to 24s.; seconds, 21s. to 22s. 

Pitwood, ex ship, 53s. to 53s. 6d. 






Patent fuel, 27s. to 28s. 


Swansea. 


There has been no very noticeable movement in 
anthracite coals during the past week. The tone, in 
fact, has been none too good, and quotations have only 
barely been maintained in the case of anthracite large. 
Machine-made descriptions have been steady, as bookings 
have been good for cobbles and nuts. Beans and peas 
have been well upheld in value, but the poor demand for 
rubbly culm and duff is reflected in the current quotations. 
Steam coals, however, are firmer. Approximate prices : 
—Anthracite: Best malting large, 33s. to 34s.; second 
malting large, 30s. 6d. to 31s.; big vein large, 28s. to 30s.; 
red vein large, 26s. to 27s.; machine-made cobbles, 
43s. 9d. to 45s.; French nuts, 45s. 3d. to 46s. 9d.; stove 
nuts, 45s. to 46s. 6d.; beans, 32s. 6d. to 33s. 3d.; machine- 
made large peas, 19s. 6d. to 20s. 6d.; rubbly culm, 6s. 3d. 
to 6s. 6d.; duff, 2s. 3d. to 2s. 6d. Steam coal: Best large, 
23s. 6d. to 25s.; seconds, 20s. to 22s.; bunkers, I6s. 9d. 
to 19s.; smalls, 7s. 6d. to 9s. 3d. Bituminous coal : 
No. 3 Rhondda large, 24s. to 26s. 6d.; through and through, 
19s. 6d. to 22s. 6d.; smalls, 15s. 6d. to 18s. 6d. Patent 
fuel, 24s. to 25s. 


Tin-plates, &c. 

Last week, which was the first full week since 
Christmas, showed that work has fully recovered and that 
very active conditions prevail in the iron and steel and 
tin-plate industries. Shipments during December were 
practically identical with those of the corresponding 
month of 1914, while last week the quantity reached quite 
an exceptional figure and was over 120,000 boxes. Values 


continue very firm. Tin-plate and other quotations :— 
x 20 x 56 


L.C., 20 14 x 112 sheets, 26s.; I.C., 28 

sheets, 26s. 6d.; I.C., 28 ~ 20 x 112 sheets, 52s. 6d.; 
LC. ternes, 28 20 112 sheets, 42s. 6d. Galvanised 
sheets, 24 g., £25 10s. to £26 in bundles. Block tin, £173 
per ton cash, £174 10s. per ton three months. Copper, 
£85 per ton cash, £85 per ton three months. Lead : 


English, £31 15s. per ton; Spanish, £31 per ton. Spelter, 
£89 per ton. Iron and steel :—Pig iron: Standard iron, 
78s. per ton cash, 78s. 5d. one month; hematite mixed 
numbers, 115s. per ton cash, 116s. one month ; Middles- 
brough, 78s. 3d. per ton cash, 78s. 8d. one month ; Scotch, 
84s. 6d. per ton cash, 85s. one month; Welsh hematite, 
£7 2s. 6d. to £7 5s.; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars: Siemens, £11 10s. 
to £12 per ton; Bessemer, £11 10s. to £12 per ton. Steel 
rails, heavy sections, £11 per ton. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December 29th, 1915. 

Tur general embargo on freight for export will enable mills to 
pay more attention to delayed domestic requirements. There 
is @ growing determination to place orders for domestic delivery 
during the last half of the year, but manufacturers will only book 
such basiness with manifest reluctance. What disposition will 
be made of the inquiries for upwards of three-quarter of a miillon 
tons of war material now before the American market it is 
impossible to divine. Bad as matters look from any point of 
view, some way will be found to meet actual necessities. The 
fever for forward buying must subside measurably before long. 





Writing an order in a book does not count. The most discon- 
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certing factor is the inability to ship freight from this city as fast 
as it arrives or would arrive were the embargo removed and cars 
provided. The*greatest pressure exists for billets for export ; 
there is practically no limit to the demand. Were it possible 
to promise reasonable deliveries for as much as 1,000,000 tons 
of material and supplies of all kinds, it is believed the orders 
would be forthcoming. Western railroads have ordered 41,000 
tons of rails, while an Eastern mill has booked an order for 85,000 
tons for France and inquiries are pending from domestic sources 
for 30,000 tons. Prices are hardening all along the line, and 
remote deliveries are discouraged. For the present there is 
something like a lull, relatively speaking, in domestic demand, 
bat it may be broken any moment. Tie inability to place orders 
for earlier than six months delivery has a moderating influence 
on demand and prices. ‘The steel industry is practically pro- 
strated so far as concerns requirements for delivery during the 
first half of the year. The most critical point will be to secure 
pig iron, Given time enough there is abundance. There is no 
sense or reason in any further advance in American iron and steel 
prices, Any advances will simply represent hysteria and bad 
judgment. They will not hasten the delivery of products, even 
in exceptional cases, a single week. ‘The industry, if it be wise, 
will have reached a halting place as to prices. The heavy pucchase 
of copper by foreign Governments of over 150,000,000 Ib., com- 
bined with an unexpected and surprisingly large domestic 
demand, sent up the price to 22 for electrolytic. The exports 
to next Friday will equal and probably exceed 30,000 tons for 
the month. Up to Christmas Day the exports were 26,187 tons. 
Additional European negotiations are in hand. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Chester House, Eccleston Place, 8.W. 
ORDERS. 
For -week commencing January 17th, 1916, by Lieut.-Colonel 
C. B, Clay, V.D., Commanding. 
Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 
Saturday, January \ith.-Uniform Parade, 2.45 p.m., Chester 
House. 
Monday, January lith.Sections 1 and 2, Technical ; Sections 
3and 4, Squad, Signalling Section and Recruits. 
Tuesday, January 18th.--School of Arms, 6.0 to 7.0 p.m. 
Thursday, January 20th.—-Shooting for Sections 3 and 4, 
Friday, January 2\st.-—Sections 3 and 4, Technical ; Sections 
land 2, Squad, Signalling Section and Recruits. 
Sections for Technical Parade at Headquarters, 
Electrical Engineeis, 46, Regency-street, S.W. 
Sections for Shooting parade at Miniature Ranges. 
Unless otherwise ordered, all parades at Chester House, 
EK. G, FLEMING, 
Company Commander and Acting Adjutant. 


Headquarters : 


London 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, JANUARY 15ru. 

THe KeicHiey Association oF 

Assembly Room of the Cycling Club, Keighley. 

tion of Power from Low-grade Fuels and Wood 
H. V. Senior. At 6.45 p.m. 


MONDAY, JANUARY 

THe LONDON ScHoow oF Economics AND Po.rricaL SCLENCE. 

Clare Market, Kingsway, W.C. * Professional Organisation,” 
Lecture L, by Mrs. Sidney Webb, At 6 p.m. 


ENGINEERS. — At. the 
“The Produc- 
tefuse,” by 


17TH. 


TUESDAY, JANUARY 18H. 

Tue INstircTion oF PETROLEUM 'TRCHNOLOGISTS.—At the 
Royal Society of Arts, John-street, Adelphi, W.C. “ Oil 
Storage,” by Mr. Herbert Barringer. At 8 p.m. 

THE AssociATION OF SUPERVISING ELECTRICIANS.—At St. 


Bride’s Institute, Bride’s-lane, E.C. Half-yearly Meeting and 
Informal Discussions, At 8 p.m. 
WEDNESDAY, JANUARY 19rH. 

THe Royat Soctery or Arts.—John-street, Adelphi, W.C. 
“The Common Lands of London: The Story of their Preserva- 
tion,” by Mr. L. W. Chubb, At 4.30 p.m. 

Royart MereoroioeicaL Soctery.—At the Surveyors’ Insti- 
tution, 12, Great George-street, Westminster, Annual general 
meeting and address on ‘* Winter Climate of the Eastern 
Mediterranean,” by Major H, G. Lyons, F.R.S. At 7.30 p.m. 

Tae NorrinGHam Socrery oF ENatnrers.—Welbeck Hotel, 
Milton-street, Nottingham. Mr. R. A. Sheldon will read a paper 
on * The Use of Electricity in the Conveyance of Coal from the 
Working Face to the Pit Head.” 7.30 p.m. 


THURSDAY, JANUARY 20rn. 
THe InstiruTion oF ELecrricAL ENGINEERS.- 
Embankment, W.C. “The Principles of Modern 
Telegraphy,” by Mr. H. H. Harrison. At 8 p.m. 


FRIDAY, JANUARY 


Tae Institution oF Mecuantcat ENGINrers.—At 
Institution of Civil Engineers, Great George-street. 
minster. Subject: ‘The Flow of Air through Nozzles,” 
Captain Thomas B. Morley. At 6 p.m. 

Royat Institution oF Great Briratn.—Alhemarle-street, 
Piceadilly, W. The evening discourse will be delivered by 
Professor Sir James Dewar, F.R.S. 
Capillarity.” At 5.30 p.m. 


Victoria 
Printing 


2isrT. 

the 
West- 
by 





CALENDARS AND DIARIES. 


WE have to acknowledge the receipt of a further supply of 
calendars for the present year. From E. G. Wrigley and Co., 
Limited, of Foundry-lane Works, Soho, Birmingham, we have 
received an excellent calendar with daily tear-off sheets mounted 
on a card. The dates of each day of the month are also printed 
on the card. The calendar, it is pointed out, may be used as a 
diary, for engagements, &c., can be noted on the slips in advance 
and will automatically come into sight on the required dates. 
Charles Churchill and Co., Limited, of 9—15, Leonard-street, 
London, E.C., have sent us a calendar with large monthly tear- 
off sheets, the card on which these sheets are mounted bearing 
illustrations of the various machine tools which the firm supplies. 
A very effective calendar with large monthly tear-off sheets, 
each bearing an excellent picture, has been sent by Abdulla 
and Co., Limited, of 168, New Bond-street, London, W. So 
far, this is the best got up calendar that has reached us this year. 
Other calendars with monthly tear-off sheets have been received 
from the Consolidated Pneumatic Tool Company, Limited ; 
John Rogerson and Co., Limited, of Wolsingham §8.0., Co. 
Durham ; Cammell, Laird and Co., Limited, of 3, Central- 
buildings, Westminster; and Peckett and Sons, Limited, 
Bristol. John Smith and Co., of Grove Works, Carshalton, 
Surrey, has sent a calendar with the dates printed on a card. 
From Robert Boyle and Sons we have received the usual waist- 
coat pocket almanac, enclosed in a case; and from Stewart and 
Lloyds, Limited, a very neat desk calendar with monthly cards. 





Tie subject is ‘* Problems in* 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. e 

The date first given is the date of application ; the second date at 
the end of the abridgement is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


2239. February 11th, 1915.-IMpROVEMENTS IN OR RELATING 
TO CRANK Sw#arrs, Vickers Limited, of Vickers House, 
Broadway, Westminster, in the County of London, and 
James John Guest, of 11, St. Mark’s-road, Leamington, 
Warwick. 

This invention relates to crank shafts of the type having hollow 
journals and crank pins, the chief object being to distribute the 
material in such a manner as to offer greater resistance to the 
formation of fatigue flaws near the junction of the webs with the 
pins and journals, A A are the crank webs, B is the crank pin 
and X X is the axis of the pin. A hole C, whose axis is Y Y, 
is formed excentrically in the crank pin, so that the section of 


‘metal on the inside portion D of the pin is greater than the 


section of metal on the outside portion D! thereof. The thickened 





























portion of the crank pin is the portion which usually develops 
fatigue flaws, and consequently the pin is better adapted to 
resist the formation of these defects. The hole in the pin shown 
is not carried right through the pin, but it will be understood 
that this may be done so Jong as the hole is bored excentrically 
with respect to the pin. If desired the central portion of the 
erank pin may be recessed, as shown at E, so as to reduce the 
weight of the crank shaft without detracting from the strength 
of the crank pin. By machining the crank pins in the manner 
described a given weight of metal is disposed to the greatest 
advantage to withstand fatigue stresses. December 22nd, 1915. 


STEAM GENERATORS. 


13,919. June llth, 1915. 
FurNAcEs, Robert 
Hanover, Germany. 

The grate bar is shown as provided with the internal pro- 
jections A B, which are forced together by a rolling or pressing 
operation, the chamfered edges being shown at C, so as to form 
outwardly projecting extensions on each side of the fire surface, 
as clearly shown in both of the figures. In this way the result 
is attainéd that directly beneath the edges of the fire surface 
the gap between the bars widens rapidly, rendering easy the 
falling through of the ashes of combustion, and thus avoiding 
the possibility of the gap between adjacent bars becoming 
choked. As will be seen from an inspection of the right-hand 


IMPROVEMENTS IN FIRE-BARS FOR 
Grabowsky, of 46, Sedanstrasse, 


N°13,919 











drawing, the fire surface of the grate bars may also be given a 
concave or inwardly curved form by the pressing inwards of the 
middle parts I of the tops of the bars more than the edges 
thereof. The fire surface of the bars in this way are given the 
form of shallow longitudinal gutters, in which insulating or 
protecting layers of ashes or incombustible residue can always 
collect. At the same time such layers provide for the heat 
insulation of the fire surface of the bars; the baking or fusing 
on of the residue of combustion is thus avoided and a saving of 
water for cooling purposes is effeeted.—December 22nd, 1915. 


TURBINES. 


24,238. December 17th, 1914.—IMPROVEMENTS IN AND RELAT- 
ING TO GoveRNoRs, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, E.C., and 
Robert Hugh Collingham, of 9, Murray-road, Rugby, War- 
wickshire. 

A is a substantially cylindrical casing having a rod B passing 

The rod is surrounded for a portion 


down through its centre. 





of its length by a loose sleeve C, which is driven frox the prime 
mover in any convenient naanner, as, for example, as illustrated 
by a worm D and worm wheel E. The lower end of the sleeve 
extends into a closed chamber formed in the casing, and has a 
number of vanes G secured to it, which operate in mercury 
contained in the chamber. The vanes are situated in a cylinder 
H provided with a sliding piston K, which is rigidly secured 
to the lower end of the central rod B. The cylinder is submerged 
in mercury which has free access to the upper edges of the vanes 
on the sleeve through ports M. The upper end of the central 
rod B is connected to the valve-operating mechanism, and is 
provided with a collar N, and between this collar and the upper 
end of the casing A the governor spring O is compressed. Ii 
desired, the collar may be made adjustable so as to adjust the 
pressure of the spring. The sleeve is driven by means of the 
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worm and worm wheel at a speed proportional to that of the 
prime mover, thereby driving the vanes and causing them to 
force the mercury outwards. ‘The pressure thus created acts 
on the upper side of the piston K and causes it to descend in the 
cylinder H, carrying with it the central rod and causing a move- 
ment of the valve operating mechanism to reduce the supply of 
fluid to the prime mover. The normal position of the piston 
depends on the pressure created by the vanes when the prime 
mover is running normally and any variation from this is 
followed by a raising or lowering of the piston and a correspond- 
ing movement of the valve-operating mechanism. A modifica- 
tion of the invention iis also described.—December 22nd, 1915. 


TELEGRAPHS AND TELEPHONES. 


5371. April 9th, 1915.—ImMPROVEMENTS IN THE MANUFACTURE 
or ELectricat CONDENSERS, Marconi’s Wireless Tele- 
graph Company, Limited, and Clifford Mitchell, both of 
Marconi House, Strand, London, W.C. 

This invention relates to improvements in the manufacture 
of electrical condensers of the type composed of metal plates 
so arranged alternately in two series that the amount by which 
the plates of one series overlap those of the other can be varied 
in order to vary the capacity. The upper left-hand drawing 
shows the assemblage of fixed plates A held by supporting 
columns BC D. Each plate A is of the shape shown in the lower 
left-hand drawing, with peripheral projections A’. These plates 
to the required number are placed in a mould with appropriate 
distance pieces, of the same shape, except that they have no 
projections A', arranged between them. A brass nut E is also 


N° 537! 
ge 


E 








F 

















held in the mould. Magnolia or like metal is then run into the 
mould to form the columns B C D, the mould is opened and the 
distance pieces removed. By inserting filling pieces into the 
mould the length of the columns can be varied to accommodate 
more or fewer plates, or to allow of a smaller or greater spacing 
between the plates. The upper right-hand drawing shows the 
assemblage of moving plates F, each of the shape shown in the 
lower right-hand drawing, held together by a half sleeve G. 
The plates to the required number are placed in a mould with 
distance pieces of the same shape between them. Metal is 
run into the mould to form the half sleeve, the mould is opened 
and the distance pieces removed. Holes H may be provided 
in the plates to enable the columns and sleeve the better to 
grip the plates.— December 22nd, 1915. 


TESTING AND MEASURING INSTRUMENTS. 


15,109. October 26th, 1915.—IMPROVEMENTS IN AND RELATING 
TO RELIEVING MECHANISM FOR DEADWEIGHT WEIGHING 
Macuines, Samuel Ashworth, of Ashworth, Sons and Co., 
Limited, of Midland Ironworks, Dewsbury, York. 

The deadweight weighing apparatus is of the ordinary form, 
having an equal armed beam, or substantially so, arranged in a 
frame F in the usual manner, and having the usual goods scale 
S and weight scale or scales or platforms—not shown. On the 
frame F a bracket B is mounted. This bracket is mounted by 
preference on both sides of the machine. The bracket B carries 
a block C adapted to be raised and lowered in its bracket as 
hereinafter described, and the centre line of this block is in 
alignment with the centre line of the beam knife edges and goods 
seale or platform 8, and is adapted to be raised against the 
edge of the platform S or against a depending projection S? 
thereon, as shown. The lifting motion is given to the block C 
by means of a wedge D working in the block C, and to the wedge 
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D is adjustably connected a rod D', the other end of rod D! 
being connected to a lever or handle H pivoted substantially 
as shown at H! to the frame F. A pull on the handle H in the 
direction of the arrow draws the wedge D through the block C 
and raises it until the weight of the platform S and any goods 
placed thereon is carried by the block C and consequently by 
the frame F. The tendency of the block is to tilt the scale and 
beam with the result that the weight scale or platform or exten- 
sions thereon make contact with the frame F under such scale 
and all weight is carried by the frame. Owing to the wedge 
and block construction, no locking device per se is required, as 


N° 15,109 














no sudden application of weight to the scale or platforms will 
displace the wedge or move the handle H. To prevent the block 
D trom travelling too far, a stop such as D? may be employed. 
To put the mechanism in gear, it is only necessary to return the 
handle H to the original and preferably vertical position as 
shown. A compression spring C! may be carried in the block C 
to ensure its return to the non-acting position as shown in the 
lower illustration. The construction and operation of the 
relieving mechanism will be clearly seen from the drawings. The 
whole mechanism is simple and readily applied.—December 
22nd, 1915. 


AERONAUTICS. 


February 4th, 1915.—IMPROVEMENTS RELATING TO 

[res FOR AEROPLANES, William Westwood and Ralph 
Player, both of Wright’s Forge and Engineering Company, 
Limited, Tipton. 

This invention relates to the ties employed in aeroplane, and, 
more especially, monoplane, structures. Ordinarily, such ties 
are produced from single or stranded wires. It is well known 
that such wires vibrate transversely when the machine is in 
motion and by their vibration increase the resistance of the 
machines. This is particularly so in the outside long ties of 
monoplane wings. In the construction a thin steel or other 
metal tube A isemployed. The section of the tube is preferably 


1803. 
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of that fish-like form to which the term stream-line is commonly 
applied, as shown on the right. The total area of the section is 
made as large as possible, so that the tendency found in single 
or stranded wires to get into a condition of transverse vibration 
when moving through the air is practically eliminated. In 
service the narrow part of the tube lies in the direction of 
motion so that resistance due to the increased surface area of the 
ties may be reduced as much as possible. Any convenient and 
ordinary devices such as the eye B and screw C are employed 
for connecting purposes at the ends of the tie.—December 22nd, 
1915. 


ORDNANCE AND ARMOUR. 

2859. February 22nd, 1915.—IMPROVEMENTS IN AND CON- 
NECTED WITH SUBMARINE Mines, Harry Arthur Wood 
Middleditch, of Redfern, Arundel, Sussex. 

This invention relates to improvements in submarine mines, 
and has for its object to provide a mine which will injure or 
destroy submarine vessels, but which will not inflict any damage 
upon surface vessels with which it may come into contact. A 
indicates the ring or frame of the mine, which is preferably 
made in sections so as to facilitate the storage on a mine-laying 
vessel, which ring, as shown, is made in four sections bolted 
together, but it may be constructed of any other convenient 
number of sections. B is the air chamber which is fixed to the 
upper part of the ring, and which, as shown, is provided with 
Jugs C C which embrace the ring and project above it sufficiently 
to allow of bolts D D_ being passed through the lugs on the outer 
Furface of the ring, E E are chambers containing the explosive 





charges, which are provided with studs F F, the compression 
of which will serve to detonate the explosive charge in any 
suitable manner. These chambers are connected to the ring A 
by means of lugs C C and bolts D D similarly to the chamber B. 
The mine may be moored by any desirable means. It is shown 
as being retained by two anchors G and chains H, arranged at 
some distance apart, so that the mine will float at an inter- 
mediate position between them, the chains being connected to 
the ring by means of a swivel I. For laying mines of this type 
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the mine-laying vessel is advantageously fitted with a platform 
at the stern, upon which the rings A can be laid and bolted 
together and the air vessels attached. Each mine should then 
be hoisted by means of a derrick so as to hang vertically, and 
the chambers containing the explosive charges then fixed in 
position ; whereupon after the usual protective caps over the 
contact studs F F have been removed, the mine can be lowered 
and moored. With this construction it will be understood that 
should a surface ship strike the mine, the latter would only be 
deflected and allow the ship to pass without injury, but should 
the bow of a submarine vessel pass within the ring, as indicated 
by the dotted lines, the studs F would be depressed and the mine 
discharged.— December 22nd, 1915. 


MISCELLANEOUS. 


1751. February 3rd, 1915.- 
Apparatus, Signal Gesellschaft 
strasse 62, Kiel, Germany. 

A is the ship’s hull upon which a tuning fork B is mounted. 
The fork is struck by a hammer ©, which is set in motion by 
an electro-magnet D. The prongs of the tuning fork are pro- 
vided with adjustable weights E, by which the fork may be 
tuned to different pitches. The electro-magnet D is included 
in an electric circuit comprising a battery F and circuit closer G 


SUBAQUEOUS SOUND-SIGNALLING 
m.b.H., of Holtenauer- 
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in the shape of a key or button, which may be located in the 

conning tower. By this means it is possible to set the testing 

device in operation when desired from a distance by closing a 

circuit. The hull is caused to vibrate in a known manner by 

the oscillations of the tuning fork, which are strong enough to 
produce an effect on the receiver mounted near by, and thus 
to test the microphones as to their acoustic sensitiveness and 
also their tuning. Several other arrangements are described.— 

December 22nd, 1915. 

5969. April 21st, 1915.-IMPROVEMENTS IN THERMOSTATS, 
Herbert Edmund Moul, 1, St. Anne’s-chambers, Orchard- 
street, Westminster, S.W. 

The external member A is of metal, not attacked by the liquid 
or gas in which the element is inserted and closed at the bottom 
by the plug B, which forms a support for the inner member C, 
which is of quartz. This inner member C may be tubular or 
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solid in section, and the outer member A may be perforated to 
allow access of the fluid or gas in which the element is immersed 
to the annular space D between the members A and C. The 
outer member A is fixed in the body E of the thermostat which 
carries the gas valve, and the connection between the valve 
and the anvil F in the many manners known in the art, A sleeve 





H, guided in the body E, carries at its upper end the anvil F. 
Inserted in the sleeve is a rod J, around which is a spring K held 
in compression by nut L on rod J. This is a known device to 
allow for the extra movement of members A and C on tempera- 
tures below or above the range of regulation. In the example 
drawn, as the metal member is external this spring comes into 
action on temperature ranges below the range of regulation. 
In cases where the fluid in the annular space D is of high specific 
gravity—-for instance, molten lead-—-the member C may float 
therein and thus fail to respond to the change of length of the 
member A on alteration of temperature. To obviate this, 
pressure is applied to the member C by a compression spring O 
compressed between the body of the thermostat E and the 
member C, which may bear a washer R on top to distribute the 


load.—-December 22nd, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of three of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 12,335/07.-Universal joints. A universal joint comprises 
bifurcated shaft ends engaging a connecting piece built up of two 
sector-shaped elements disposed mutually at right angles. Sey 
mental ribs engaging corresponding grooves retain the parts in 
working connection. ‘To disconnect, one of the shaft ends is 
moved angularly to slide its grooves clear of the ribs. Krupp 
Akt.-Ges., F., Germany. Dated July 30th, 1906. 

No. 12,440/07. Ordnance ; breech mechanism. A slip lock 
firing mechanism of the kind described is arranged so as to be 
cocked during the opening of the breech, and may be released 
either automatically or by hand on the closing of the breech. In 
the event of a missfire the lock is used as an ordinary slip lock. 
Krupp Akt.-Ges., F., Germany. Dated September Sth, 1906. 

No. 12,626/07.—Heating liquids. Kelates to apparatus of 
the kind described in which the liquid is heated through heat 
absorbing plates which are placed in the path of the heating gase 
and abut at their ends upon the walls of double walled liquid 
spaces. These double walled spaces are replaced by a shell upon 
which pipes, channels, &c., are formed or attached. Junkers, H., 
Prussia, 

No. 12,652/07..—Work holders. A work holder for a drilling 
or other machine consists of two or more tables, rotatable about 
axes radiating symmetrically from a shaft. Each table and the 
shaft can be indexed by means of spring pins and then secured by 
clamps. Wolfensberger, F., Germany. Dated December 3rd, 
1906. 

No. 12,847/07.—Squirting pipes, &c. In a press for squirting 
pipes, rods, &c., the mandril has a conical end and a tapered body 
passing loosely through the hole in the plunger which is hollowed 
out. During squirting, the pressure of the fluid metal on the 
conical end tends to force the mandril backwards and metal is 
forced through the hole in the plunger and ensures a minimum 
of friction between the plunger and mandril. Schwieger, A., 
Berlin. 

No. 13,058/07.-Vapourising liquids. 
under high pressure through a system of externally heated tubes 
in which it is heated to a temperature lower than that at which 
the liquid boils under atmospheric pressure, and is afterwards 
sprayed by a rose into a chamber maintained at a lower pressure. 
A distributing and atomising baffle is mounted over the rose. 
Lubecker Apparatebau-Ges., and Kohn, C. H., Germany. 

No. 13,325/07.—-Spinning ; paper, apparatus for forming yarn 
and threads from ; moistening apparatus. In a machine for 
spinning webs of paper, specially adapted for thin paper, the 
webs pass from a roll between the conveying rollers and are 
moistened by a roller arranged vertically over the ring and 
traveller spindle. Jagenberg, E. (trading as Klein, Hundt and 
Co.), Germany. Dated July 27th, 1906. 

No. 13,405/07.—Looms ; picking motion. In a direct-acting 
picking motion, of the kind described, the picking levers con- 
nected by a rod are connected to helical springs fastened to the 
loom framing. One spring contracts and the other is extended 
during the pick, and the former spring is extended and 
the latter contracts during the return of the parts to their 
Schwabe, G., Austrian-Silesia. 


The liquid is forced 


original positions. 

No. 13,831/07.—Treating wool, &c., with liquids. Apparatus 
for circulating bleaching, dyeing, impregnating, mordanting, 
washing, &c., liquids through wool, half-wool, and threads of 
all kind is provided with a tower into which the treating liquid 
is pumped, and which gives the requisite pressure for the circula- 
tion, varying automatically with the resistance. Giesler, H., 
Germany. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that on January Ist a branch oftice of 
the Mitsubishi Goshi Kaisha, of Tokyo, was opened at 149, 
Leadenhall-street, London, E.C. Telegrams: ‘* Mitsubishi, 
Led, London.” ‘Telephone: Avenue 6114 (two lines). 

WE learn that Mr. J. E. Weyman, M.I. Mech. E., of New- 
castle-on-Tyne, and Mr. E. F. Hooper, late managing 
director of the Wear Fuel Works Company, Limited, South 
Docks, Sunderland, tar and ammonia distillers, have become 
associated in connection with by-products and chemical engi- 
neering, with offices at Pilgrim House, Newcastle-on-Tyne. 
Telegrams: ‘“ Entropy.” ‘Telephone : 1425 Central. 








PROFESSIONAL ORGANISATION.—A course of ten lectures on 
“* Professional-Organisation ” will be given at the London School 
of Economies and Political Science (University of London), Clare 
Market, Kingsway, W.C., by Mrs. Sidney Webb and Mr. F, H. 
Hayward on Mondays, beginning January 17th, 1916, the 
lecture hour being 6 p.m. The course will be divided into two 
parts. Part I. will deal with the Sphere of Vocational Organisa- 
tion in the Control and Direction of Industries and Services, six 
lectures by Mrs. Webb, beginning January 17th, while in Part I. 
the Principles and Practice of Professional Organisations, with 
Special Application to the Present Position and Prospects of the 
Teaching Profession in England and Wales, four lectures by Dr. 
Hayward, beginning February 28th, will be discussed. Further 
particulars may be obtained on application to the Secretary of 
the London Seheol of Keonomies and Political Science, 
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THE HANYANG IRON AND STEEL WORKS. = ©®Pped from the very start by lack of support from) The hematite is interspersed with detritus, 
both financial and government circles, and it is only | malachite and pyrites, and thus needs a considerable 
now, after some twenty-five years of working, that | amount of sorting, but in places. very large masses 
there is any prospect of a reasonable return on the | of pure ore are found. It is all at such a level that 


No. I. 

Amone the various manufacturing enterprises 
which are now being developed in China, one of the 
most noteworthy is that of the Han-Yeh-Ping Tron 
and Coal Company, the works of which are all situated 
in the Yangtze valley. It is these works which have 
recently been ‘the subject of discussion between the 
Chinese and Japanese Governments. In view of the 
facts that England has, up to the present, enjoyed 
a preponderating influence in the Yangtze valley, 
and that the works are shortly to be largely extended 
with the assistance of Japanese capital, they are of 
topical interest, while in the past summer an epoch 


| 





money expended on the business. 


it can be conveniently gravitated down to the railway 


Interest naturally centres round the iron and steel | 224 is conveyed to the riverside with very little 
works, but before going on to describe these some | handling. One of the illustrations in our supplement 


reference should be made to the mines. The Taye 
iron mines are, as already mentioned, some seventy 


| 


miles down the Yangtze from Hanyang, and are | 
connected with the river by a railway about twenty | 


miles long. This line was the second one to be cons- | 


| 


tructed in China, the first being, of course, the Pekin- | 


Tientsin line, 
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MAP 


in the history of the company was marked by the 
starting of the fourth blast furnace. 

The Han-Yeh-Ping Company is really a combination 
of three separate concerns—the Hanyang Tron Works, 
the Tayeh Iron Mines, and the Pingshan Coal 
Mines, which have come into being in the order 
mentioned. The iron works are due to the initiation of 
the Viceroy of Kwang Hsu, Chang Chi Kung, who 
ordered the machinery necessary for a steel works, 
from England, about the year 1890 and on his appoint- 
ment as Viceroy of Kupeh decided to erect it on the 
present site, at the junction of the rivers Yangtze 
and Han. He was largely influenced in this decision 
by the discovery of the Tayeh iron deposits, some 





Swain So 


SHOWING POSITION OF HANYANG WORKS AND COAL MINES 


all the early railways in China experienced, of obstruc- 
tion from the local inhabitants, and consequently is 
a succession of sharp curves. It is noteworthy, 
however, that since the Revolution the ideas of the 
populace with regard to old superstitions, have been 
greatly modified, and amicable arrangements have 
now been made with the local landlords whereby 
it will be possible to cut out the worst of the curves 
on the Tayeh railway and thus greatly facilitate the 
transport of ore. 

The deposits take the form of a range of moderately 
high hills and yield a hematite ore containing some 
64 per cent. of metallic iron. That they were known 
to, and worked by, the Chinese in the past is shown by 


Tortoise Hill 
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1. Winding Engine. 10. 

Lancashire and 
Gas-fired. 

Turbo-blowers. 

Blast Furnace, No. 4. 

Blast Furnace, No, 3. 

Casting Halls. 

Cowper Stoves, &c, 

Pumping Station. 

Lancashire Boilers, Gas-fired. 


Babcock Boilers, 
1. Blast Furnace, No. 2. 
2. Blast Furnace, No. 1. 
Sand 14. Casting Halls. 
5. Hospital. 

6. Main Offices. 

7. Sales Office. 

18. 
19 
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New Boiler Shop. 


100 miles down the river. 
was not obtainable, and the works were seriously 
handicapped by having to import fuel. Shortly 
afterwards, however, the Pingshan coal seams were 
discovered, and when these were developed the three 
enterprises were amalgamated. 

The relative positions of the two mines and the 
ironworks are shown on the accompanying sketch 
map, from which it will be seen that, compared with 
some European and almost all American ironworks, 
the Han-Yeh-Ping Company is very favourably 
situated as regards the proximity of the necessary 
raw materials, On the other hand, it has been handi- 





Condensing Plant, No. 2, Electric 
Power Station, Cockerill Blower. 


Bath House and Recreation Room, 


It suffers from the drawback which | 


h | Shows two of the inclines used to run the ore trucks 


down from the top of the hills. The.mines are under 
the superintendence of Mr. C. Y. Wong, who has a 
staff of assistants trained chiefly in America. 

The Tayeh district abounds in limestone hills, and 
thus flux for the blast furnaces is readily obtainable, 
while dolomite for the linings of the steel furnaces 


'is also quarried in the vicinity. The limestone 


contains some 53 per cent. of CaO. 
The ore is taken down to the riverside in ordinary 
flat trucks and there put in the stock yard or carried 


| on board lighters, direct, by coolies. The lighters, of 


| which the company owns a large fleet, range in capa- 


| city from 200 to 600 tons. They are towed up to 


Hanyang, in convoys of two or three, in about 


| twenty-four hours, but the time naturally varies 


| with the state of the river. 


The voyage downstream 
again, takes about eight hours. The cost of the ore 


| and limestone, to the ironworks, is approximately 
| five shillings a ton. 


The blast furnaces, which it is proposed to erect 


| with the aid of the new capital, will be put up at the 


riverside end of the Tayeh railway. There is also 


|@ prosperous Portland cement works, employing 
| modern rotary kilns, in the neighbourhood ; while there 





is an extensive, but thin, seam of bituminous coal. 
This, however, is not being worked just now. 

The Pinghsiang coal mines are connected with 
the river by means of a railway about ninety miles 
long. This reaches to the Treaty port of Changsha 
on the Hsiang Kiang, to which point steamers of 
moderate draft can generally ply. There is a service 
of lighters and tugs for the transport of coke from 
Changsha to the works which is quite distinct from 
the ore lighters, as the depth of water in the Tung 
Ting lake during the winter only permits of the use 
of shallow draft vessels. The trip between Hanyang 
and Changsha, or vice versd, occupies about two and 
a half days, and the journey by rail to the mines 
another six hours. 

The mines are situated in fine, hilly country, and 
have an extensive modern equipment. Some idea 
of the thoroughness with which the plant has been 


| planned may be gathered from the fact that it 


includes an ice-making equipment for the benefit of the 
staff. There are several seams of coal, but the only 
one being worked at present produces a hard steam 
coal, which cokes very well. The coke ovens, at the 
pit head, are partly of the old beehive type, but there 





20. Commercial Offices. 30, New Finishing Shop. 41. No.1 Electric Power Station. 

21. etal Mixer. 23: Rail-cooling Beds. 42. Lancashire and Stirling Boilers 
22. Siemens-Martin Furnaces. 32: Roll Turning Shop. Coal-fired. 

23. oe a 7 Siemens-Martin Furnaces 33- ae > ——- 

24. Bar Mill. o4. Foundry. . wellings. 

25. Soaking Pits. 35. Smithy. 45. Mixed | Turbo-alternator. 
26. Reheating Furnaces. 36. Machine Shop. 46. Lancashire Boilers, Gas-fired. 

27. Rail Mill. 37: Nut and Bolt Shop. 47. Lancashire Boilers, Gas-tired. 

28. Old Rail Finishing Shop. 58 and 39. Brickmaking Works. 48. Temple. 7 

29. Stock Yard. #0. Hydraulic Pumping Station. 49. 60-Ton Weighbridge. 


PLAN OF THE HANYANG IRON AND STEEL WORKS 


At this time native coke | the fact that nearby there are large dumps of cold- 


blast slag. This still contains about 40 per cent. of 
iron and is the product, so it is said, of a charcoal 
iron-smelting industry which was in active operation 
600 years ago. 

At the present time two distinct hills are being 
worked. One produces red ore and the other black. 
The average composition of the ore is as follows :— 


i a 64 
$0... 45-67 
P 0-05 
Ss 0-1 
Cu 0-18 


_suitable for this purpose. 


are also several modern ovens of a more economical 
kind. The mines are under the supervision of Mr. 
S. K. Huang, who has a large staff, including several 
Europeans, to assist him. Coal is produced at an 
average cost of about 13s. a ton and when converted 
into coke costs just over £1 a ton. All the coke 
required at Hanyang is obtained from Pinghsiang, 
but the coal for the steel works gas-producers is 
imported from Japan, as the native coal is not 
Some of the coal for 
steam-raising also comes from Japan. 

Up to the present no serious effort has been mado 
to recover the by-products from the coke ovens, 








5 
os) 


“ 


THE ENGINEER 





JAN. 21, 1916 








but it is intended that a battery of modern ovens, 
with complete recovery plant, should be erected at 
Hanyang. In view of the great extent of agricultural 
land surrounding the works, the sulphate of ammonia 
should find a ready sale. 


From the accompanying plan it will be seen that | 


the works are well provided with river frontage. 


The site was not very long ago almost entirely under | 


water during flood time. It is bounded on the south 
by Tortoise Hill, which rises abruptly to a height of 
about 300ft. 
far side of this hill, and it is proposed to connect it 
with the present works by means of a tunnel, in order 
to make room for extensions. On the north of the 
yard there is the Han river, and the Yangtze on the 
east. A little over a mile distant on the west, the 
yard is bounded by the wall of the Hanyang Arsenal. 
The whole of the river frontage on the Yangtze does 
not belong to the ironworks, but it is being gradually 
acquired, 

When work was first commenced on the establish- 
ment of the factory, refuse was brought front the 
surrounding district and sufficient land reclaimed for 
the erection of the two first blast furnaces and their 
auxiliaries. The furnaces were then almost surrounded 
hy water, but the slag they produced has served 
gradually to reclaim more land, until at the present 
time the original lake has been reduced to the narrow 
strip seen in the two top views of our supplement 
and in the plan. 

Below the slag-filling the alluvial mud goes down 
to an unknown depth, and one of the most trouble- 
some problems which the engineers have constantly 
to face is the provision of satisfactory foundations 
for heavy structures, while any excavation work 
means constant pumping. In this connection the 


The company owns some land on the | 


long lines of coolies, carrying materials of all sorts, 
who file through the yard each carrying a load of 
from 100lb. to 200lb. Altogether the company 
employs about 5000 coolies. It might be thought 
that all this work could be carried on more economi- 


| but it must be borne in mind that the coolie system 
is very elastic and, under good foremen, the men 
will work industriously for a wage which averages 
searcely five shillings a week. 
The two original blast furnaces, which were supplied 


and are provided with the usual equipment of Cowper 
stoves, gas cleaners, &c. They are very popular 
with the officials on account of the small amount of 
trouble which they give. Each of them produces 
about 100 tons of pig iron per day. The air blast is 
provided by one horizontal steam-driven Cockerill 
blower, with three vertical two-cylinder machines, 
by the Teesside Engineering Company, in reserve 
Steam is generated by a battery of Lancashire 
boilers mainly fired by gas from the furnaces. 

The chimney belonging to these boilers, 
can be distinguished as being the second from 
the right-hand side in the view of the blast 
furnaces given in our supplement, is noteworthy 
on two accounts. When it was built, in the early 
days of the works, no good local bricks were available, 
but there was a large stock of imported fire-bricks 
on hand. The chimney was consequently built 
entirely of fire-bricks. The other peculiarity is that 
it has had an extra 30ft. or so added within its length. 
After completion it was decided to heighten it in 
order to increase the draught. The top was separated 
from the body, about 40ft. below the crown, and 
jacked up in stages, while the new brickwork was put 


which 





cally by means of modern labour-saving appliances, | 


from England, are marked 11 and 12 on the plan, | 


with five pumps, by the Rees-Roturbo Company. 
Four of these are driven by electric motors, two of 
them being of 145 horse-power, and the other two 
of 110 horse-power each ; while the fifth is coupled 
to a two-cylinder Belliss and Morcom steam engine. 
This engine is always kept warm and can be started 
up instantly in the event of the electricity supply 
failing. In fact, throughout the blast, furnace depart. 
ment very elaborate precautions have been taken to 
prevent a total breakdown in the water supply. 








Pig Tron. 
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eae? | | ont dit |e eniatepeienne 
2-5-3 | 0-5-0-1 | 0-1-0-2 0-01-0-03 | 3-2-3.5 
II. 2.0-2-5 | 0-5-0-1 | 0-1-0-2 0-02-0-04 | 3-0-3-2 
IIT. 1-5-2 | 0-5-0.9 | 0-1-0-2 0-02-0-05 | 2-5 3-0 

Basic Pig Tron. 

I 0-8-1-5 | 1-5-2 | 0-1-0-2 | 0-01-0-04 8-5-4 
i. 5-2-5 | 1-0-1-5 | 0-1-0-2 | 0-01-0-05 3-5-4 


MANCHESTER TO BURY ELECTRIFICATION. 
No, II.* 

THE CONDENSING WATER ARRANGEMENTS (continued. ) 

In the preceding article we described in outline 
the circulating water arrangements at the Clifton 
Junction Power Station from the intakes from the 
canal up to the cooling pond, and we also made refer- 
ence to the outlets by which the water is returned to 
the canal. We can now describe in greater detail the 












































Chinese method of pile driving is of interest. The in. In view of the appliances available it was very 
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piles are invariably round poles, seldom straight, and 
range up to some 25ft. long. Thes: are driven by 
means of a stone weighing about a couple of hundred- 
weight. The stone is provided with a number of 
wooden handles and is operated by from six to eight 
coolies standing round the pile, who sing a dirge 
when doing this work, quite distinct from any other 
they use. It is surprising, in the circumstances, how 
truly the piles are driven. The cost of driving 
amounts on an average to about 6d. per pile. 

To return to the works, these have been laid out 
as far as possible on the principle that the materials 
should move steadily forward in one direction 
towards the finished products. Thus the ore and 
coke, on arrival at Hanyang, are brought to separate 
wharves, all of which are shown on the plan. The 
coke goes up the Han river to the main gates of the 
works, where it is carried ashore by coolies and dumped 
in convenient places. One of the engravings in our 
supplement shows some coke lighters alongside at 
low water. The cre and limestone go to the Yangtze 
wharves and are loaded into railway trucks for 
haulage to the tips. At the west end of the yard 
there is the stock yard for rails, &c. 

The ore and limestone are run by locomotives up 
an inclined track at the back of the blast furnaces 
and there dumped on to the pile below. 
shovelled into hand barrows and wheeled to the 
furnace hoists by labourers, while another set of coolies 


at the upper level dumps the contents of the barrows | 


into the furnace. Much the same routine is carried 


out in connection with.the coke, except that rail | 
From this | 


transport does not enter into the scheme. 
brief description it will readily be gathered that a | 
large number of labourers are employed in the works, 
and to the European unacquainted with China one of | 
the most striking features about the works is the | 


Circulating Water Suction Main 


They are | 
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Fig. 10—-ARRANGEMENT OF CIRCULATING-WATER PIPES 


creditable that no disaster occurred during the work. 
The present height of the chimney is 180ft. 

The two new No. 3 has been working for 
about five years—marked 4 and 5 on the plan are 
of German make. They each have a capacity of 
about 250 tons a day and have their own inclined 
supply tracks. There is a separate blowing station 
for these furnaces, although the two blast systems are 
naturally inter-connected as a precaution against 
breakdown. The new blower house—No. 3 on the 
plan—is equipped with two turbo-blowers, by 
C. A. Parsons and Company, of Newcastle, and one 
which has been completed within the last few months, 
by Richardsons Westgarth and Company, of West 
Hartlepool. The aggregate capacity of these machines 
is about 100,000 cubic feet of free air per minute, 
at a pressure of 9lb. per square inch. The steam 
for these blowers is provided by a battery of Lanca- 
shire boilers with an independent superheater, and a 
range of Babcock and Wilcox boilers with integral 
superheaters. These are all fired with blast furnace 
gas. Separate chimneys are provided for each type 
of boiler, and both have Green’s economisers in their 
flues. There is another Cockerill blower in a separate 
| house, attached to the new furnaces, but since the 
installation of the turbo-blower it has remained idle. 

The furnaces are tapped every four hours, and the 
iron is cast in sand or pig iron beds according to re- 
quirements. A portion of the product goes direct to 
the steel refining department. We give in a table 
below some typical analyses of the pig iron. 

The slag is used for filling purposes round about the 
works, but it is intended shortly to install a slag- 
| brick- making plant. The water required for cooling 
| the tuyeres, gas-cleaning, &c., is pumped up from the 
lake to large tanks at the top of the furnaces. The 
pumping station—No. 8 on the plan—is equipped 











means by which the water is brought into the power- 
house and taken out of it again, and in the first place 
a few further particulars regarding the intake may 
be given. As the water leaves the canal it first of 
all passes through a bar screen, which prevents the 
larger pieces of floating matter from entering along 
with it, and then through the two rotary screens. 
The latter, of which there are two, are each 10ft. 
in diameter, and they revolve at the rate of one 
revolution per minute ; the motion being, as already 
explained, brought about by Pelton wheels acting 
through worm gearing, the water being ordinarily 
obtained from the spray pump’s main under a head 
of 18ft. The screens are cleaned by means of rotating 
jets, which spray on to the exposed portion of the 
screens on the side away from the incoming supply 
of cooling water. The whole arrangement should 
work most effectively in. preventing floating objects 
and weeds, &c., in suspension from entering the 
cooling pond and hence the condensing machinery. 
It will be observed from Fig. 4 on page 35 ante that 
means are provided for stopping up either or both 
of the inlet channels when cleaning becomes desirable. 
It may be remarked in passing that when it becomes 
necessary the area of the cooling pond may be very 
considerably increased, and that arrangements for 
readily making the extensions have been provided. 
The pond, as at present constructed, is 408ft. long 
and 109ft. wide. The spraying equipment, which 
has been supplied by Harrison, Son and Jobson, 
of Middlesbrough, is designed to cool 402,000 
gallons of water per hour from 95 deg. Fah. to 75 deg. 
Fah. under normal atmospheric conditions, and by 
a comparatively small extension to the piping the 
quantity treated can be doubled. The piping now 
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in position is divided up into four separate units, 
each of which is controlled by a valve situated at 
the side of the pond. _ Each unit is subdivided into 
three lengths of parallel piping spaced 32ft. apart, 
and screwed in each pipe are 24 brass nozzles placed 
at 3ft. centres, so that there are 288 nozzles in all. Each 
nozzle orifice has an area of 0.39 of a square inch 
and is capable of passing 1396 gallons of water per 
hour under a head of 18ft. We shall refer later to the 
main pipe by which the water is supplied to the 
nozzles. The outlet end of the cooling pond is 
some 500ft. from the power-house, and from a brick- 
lined collecting pit or forebay with which it terminates, 
and which is provided with three outlets—though 
only one, as already explained, will at first be used— 
a 45in. riveted steel suction main runs in a straight 
line to the circulating water suction main, which is 
laid parallel to and alongside the wall of the power- 
house. The lay-out of the whole of the circulating 
and cooling water piping in the power-house and its 
immediate vicinity is shown in Fig. 10, which will 
render the following description readily understand- 
able. : 

The pipe from the cooling pond has a falling 
gradient, so that the water flows by gravity into the 
circulating water main and always keeps it fully 
charged. As will be observed, the latter main, 
which is made of riveted steel plates, tapers away 
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It is from the circulating water discharge main 
that the pumps supplying the spraying nozzles take 
their suction, so that in addition to the water or 
some of it finding its way back into the canal as 
just explained, it may be pumped back into the 
cooling pond through the nozzles. There are, for 
the present capacity of the station, two spray 
pumps. They are of the “ Conqueror” centrifugal 
self-regulating type, and have been supplied by 
W. H. Allen, Son and Co., of Bedford. They are to 
be arranged side by side in the positions shown in 
Fig. 10, and each has 20in. diameter suction and 
delivery branches. These pumps, which, though 
they were on the site, were not erected at the time of 
our visit, are designed each to deliver 6700 gallons 
of water per minute against a 35ft. head when running 
at 485 revolutions per minute, each pump being 
driven by a 110 brake horse-power slip-ring motor 
supplied by Dick’, Kerr and Co., Limited. The pumps 
will discharge through a breeches piece into a riveted 
steel pipe 32in. in diameter, which is to run alongside 
the 45in. delivery pipe from the pond to connect up 
with the nozzle piping already referred to. 

The circulating pipes, which are all of riveted steel 
and which are provided with expansion joints where 
necessary, have been manufactured by Clayton, Son 
and Co., of Leeds, and at the railway company’s 
works at Horwich. The supply pipe is simply laid 
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inch, and the steam is superheated in Babcock and 
Wilcox superheaters to a temperature of 700 deg. Fah. 
at the outlet. Babcock and Wilcox chain grate 
stokers are fitted to each boiler. They are driven 
by 440-volt three-phase motors, which are capable 
of imparting to the grate speeds varying from 64ft. 
to 25ft. per hour. The grate area of each boiler is 
144 square feet. The heating surface of each is 7135 
square feet, while the superheating surface is 2635 
square feet. Each unit has its own economiser, and 
all of these are placed immediately over their respec- 
tive boilers, an arrangement which has the advan- 
| tage of reducing the width of the boiler-house, and 
incidentally by reducing the height of the chimney, 
causes less resistance to be offered to the escape of 
the products of combustion. Each economiser has 
256 tubes 4;sin. in diameter by 9ft. long, and the 
scrapers are electrically driven. There is an arrange- 
ment for removing the soot scraped off, which will 
be referred to later. The chimneys, of which two 
at present have been erected, are 87ft. 6in. high 
above the firing floor level, 6ft. in internal diameter, 
and brick lined. Induced draught is employed, and 
at prfesent two fans are in position, one for each 
chimney, each fan dealing with the gases from two 
steam units when working together. As only three 
units are at present installed, one of the fans only 
deals with the gases for a single unit, but when the 
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Fig. 11I—CLAYTON JUNCTION POWER STATION—LONGITUDINAL SECTIONS THROUGH BOILER HOUSE 


towards its end. It has a maximum diameter of 
62in., which is large enough to allow it to pass sufficient 


water to satisfy the demands of the whole station | pumps are carried on cast iron supports arranged | Musgrave and Co., of Belfast. 


when the extensions are completed. From it con- 
nections are taken off to the circulating pumps for 
the turbine condensers, as will be explained later, 
and to a small pump which feeds a water tank 
arranged above the boilers, the functions of which 


|on @ concrete bed, but both the discharge pipe and 
| the pipe which receives the discharge from the spray 


|at intervals, all the pipes being anchored where 
/necessary. In all the pipes connections have been 
| arranged for future extensions. 

| From the foregoing it will be realised that a very 
considerable amount of thought and care has been 





| fourth unit is in position the fan will exhaust the 
| gases from it also. The fans were supplied by 
| Fach is driven by a 
| 40 horse-power 440-volt three-phase motor at a 
| speed of 360 revolutions per minute. The motors 
| are of the totally enclosed squirrel-cage type. Fig. 12 
| shows one of these motors and its fan casing, with the 


| soonomieer of the single steam unit. The base of 


will also be referred to in due course. The discharges | bestowed on the circulating water arrangements, the chimney and the bricked-up entrance for the 


from the circulating pumps flow by gravity into 
another riveted steel pipe, which also tapers, and also 
has a maximum diameter of 62in. This pipe runs 


parallel to the supply main, as will be seen in the | 


drawing, and the discharge from it, when it reaches 
the bank of the canal, is into a chamber provided 
with an outflow sill, which is placed at such a level 
that the discharge pipe itself is always full of water. 
It is, in fact, a distinguishing feature of the whole 
of the circulating water arrangements that all piping 
and all the pumps are continuously kept flooded, so 
that there will never be any necessity to prime the 
latter and no chance of air, saving only that which 
is dissolved in the water, finding its way into the 
system. The water coming over the sill of the 


chamber into which the water is discharged flows | 


into a concrete channel some 440ft. long and 13ft. 
wide. 
canal of the form seen at the left-hand side of Fig. 10. 


which should undoubtedly prove to be highly effective. 
THE POWER-HOUSE — BOILERS. 

Attention may now be directed to the machinery 
in the power-house, and reference may first of all 


be directed to the boilers. The various engravings | 
which we give herewith and on pages 54 and 62 | 


| flue from the companion steam unit, when it is 
| installed, will be noted. The chimneys, which were 
| supplied by Clayton, Son and Co., of Leeds, are built 
'up of mild steel plates varying in thickness from 


| ge . 
| Yin. to Jin. 


ASH PLANT. 
The ashes from the boilers are discharged over the 


This chamber has ten outlet channels to the | 


illustrate well the arrangements. We have already | : 
explained that the coal is brought in in wagons backs of the grates into hoppers, and the method of 
which dump it direct into hoppers over the boilers. | withdrawing them from the building is interesting. 
The boiler-house measures 110ft. long and 90ft. wide, | Along the bottom of a tunnel formed along the 
and it is designed to hold eight steam units, each with | backs of the boilers and at such a level below them 
a normal evaporative capacity of 32,000 Ib. of water | that the ashes can fall into it by gravity from the 
per hour from and at 212 deg. Fah. At the present | hoppers, is arranged an 8in. cast iron suction pipe 
time only three such units have been installed. | provided with a series of inlet boxes, each having two 
They are composed of Babcock and Wilcox boilers, | openings in its top, which can be closed when not in 
| which, as shown in Fig. 11 and in Fig. 16, page 62, are | use with cast iron stoppers, these boxes coming in 
arranged in pairs side by side, each pair making a | each case just beneath the discharge openings ‘rom 
unit. The working pressure is 200 Ib. per square | the ash hoppers of each of the boilers. The suction 
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pipe—which can be seen in the drawing, Fig. 11—is | FEED PUMPS. 

open at one end, and its other end is connected to a| Although they are not actually situated in the 
large receiver, which is erected on a framework of | boiler-house, but are in the basement of the turbine 
joists just over the 6ft. way between the two lines of | room, the boiler feed pumps may be here referred 
There are two of them, and each is designed to 





rails running over the top of the coal bunkers—see | to. 
This receiver is also connected | 


Fig. 14, page 62. 
by another pipe to a motor-driven air exhauster, 


deliver 10,000 gallons of feed-water per hour against 
a head of 217 lb. per square inch. Both were supplied 
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Fig. 12—MOTOR DRIVING 


which is something similar to a Roots blower—see 
Fig. 13—but which, of course, works in an exactly 
opposite manner, as it sucks instead of blows, and 
the result is that the ashes, after they have been 
passed through an electrically-driven breaker, which 
can be moved along rails laid in the floor of the ash 
tunnel as required, so as to come under the various 
hoppers, and the discharge from which comes directly 
over the inlet boxes, are sucked up by the rush of air 
and deposited in the receiver, the air escaping through 
the exhauster to the atmosphere. The ashes are 
cooled by a spray of water injected into the receiver 
itself by the motor-driven pump seen on the left- 
hand side of Fig. 13. The ash receiver can hold 30 
tons and it has conical ends, the lower of which is 
arranged just above a discharge shoot, which can 
be swung to either side so as to come over either 
one or other of the two lines of rails, so that the 
ashes can fall directly into wagons and be taken 
away. We may say that the ashes produced will 
not for some little time to come have to be removed, 
as they will be shot in various parts of the unbuilt-on 
site so as to raise their level. This remark, however, 
does not apply to the soot from the economiser tubes, 
which can also be exhausted from hoppers under- 
neath the economiser floor, these being connected by 
a separate cast iron pipe to the ash receiver. The 
air exhauster, which was manufactured by the 
Sturtevant Engineering Company of America, is 


driven by a 70 horse-power 440-volt three-phase | 
electric motor, and has a capacity of 3250 cubic feet | 
of air per minute at a pressure of about 2} lb. per 


square inch. 


supplied by Babcock and Wilcox. 


COAL SUPPLY. 


The coal bunkers—one of which is arranged above 
each steam unit—each hold about 50 tons without 
trimming. 
the rails, the tops of which are 37{t. above the engine- 
house floor and 7ft. above the economiser floor. The 
arrangement of the underside of the bunkers, of the 


The ash receiver and its piping were | 


Their tops are taken up to just beneath | 


shoots leading down to the hoppers of the stokers, | 


and of the stokers themselves, is so well shown in 


Fig. 16, page 62, that no description is necessary. | 


One point, however, deserves mention. 
observed that the driving mechanism of the two 
grates of each steam unit is right and left-handed, 
instead of, as is more usual, both being driven from 
the same ends. 
working and carrying out of necessary repairs. 


The weighing of the coal is done before it is taken | 
into the building, a 30-ton weighing machine being | 


provided on the approach road. For the uses of the 
power-house three coal sidings have been formed. 


Two of these, which can each accommodate twenty- | 
four 20-ton hopper wagons, are used for full and | 
| the suction and delivery branches being 6in. and 


empty wagons respectively ; while the third, which 
i3 used chiefly for shunting purposes, can hold sixteen 
such wagons. The shunting is to be done by a small 
electric locomotive, the motive power of which will 
be derived from a battery. This locomotive is at 
present being built in the Horwich shops. 


It will be | 


This will undoubtedly simplify the | 


INDUCED DRAUGHT FAN 


by Mather and Platt, Limited, and they are, as will 
be observed from Fig. 15, page 62, of entirely 
different types, one being a turbine pump and the 
other a reciprocating pump. It is an interesting fact 
that the latter is the one and only reciprocating 
machine in the whole power station. Although at the 
time of our visits the reciprocating pump only was 
in operation, we understand that it will be the 
turbine pump which will ordinarily be worked, the 
plunger pump being kept as astand-by. The former 
is of the multiple-chamber high-lift type, with a 
5in. suction and a 4in. delivery. It is driven at a 
speed of 3000 revolutions per minute by a 45 brake 
horse-power high-pressure Curtis type steam turbine 
made by the British Thomson-Houston Company. 
The combined set only weighs about one ton, and 
it looks absurdly small to do the work which it has 
to perform. The reciprocating pump is double- 
acting and ‘has a 10in. cylinder with a 24in. stroke, 


densed water from the main turbines and to which 
further reference will be made later. 


FEED WATER. 

For the uses of the power station canal water will 
ordinarily be employed, though connections have 
been made to the town’s main. The canal water is 
of good quality. It is neither acid nor alkaline, and 
it contains little, if any, trades waste. Its hardness, 
however, is about 10 or 12 deg., and it was therefore 
deemed desirable to provide a softening plant to 
treat that proportion of the total volume which will 
be used for boiler-feeding purposes. The canal water 
is stored in a tank, which is capable of holding some 
2900 gallons, and which is fitted at some little height 
above the economiser floor, so that it is high enough 
to give a service of water to any place where it is 
needed and to provide sufficient head to work the 
revolving inlet screens when the spray pumps are 
not operating. The water is raised to the tank by 
means of a motor-driven Mather and Platt turbine 
pump, which is fixed in the basement of the turbine 
room, and which takes its suction from the circulat- 
ing water main. The pump, which is driven by a 
six horse-power 440-volt induction motor, is designed 
to deliver water at the rate of 12,000 gallons per hour 
against a head of 50ft. when running at a speed of 
1420 revolutions per minute. It has a Sin. diameter 
suction and a 4in. diameter delivery. The working 
of the pump is automatically controlled by a 5in. 
float valve in the tank, and, ordinarily speaking, it 
will provide all the water which is required at the 
power station. An emergency supply from the town’s 
main is, however, arranged for by means of a 3in. 
float valve, which operates at a lower level than the 
din. float valve, and will only come into operation 
should there be a failure in the current to drive the 
pump motor or in the motor itself. The water 
softener, which has been installed, was supplied 
by Bowes, Scott and Western, Limited, of London. 
It has been erected in a part of the boiler-house 
which does not, at present, contain any boilers, so 
that it is under cover, a condition of affairs which 
does not often fall to the lot of water softeners. The 
apparatus has a capacity of from 1000 to 1500 gallons 
of water per hour. It is 20ft. 6in. high and 6ft. 3in. 
in diameter. Its decanter has a settling tank capacity 
of 3940 gallons. The auxiliary tank, besides supply- 
ing make-up water and pressure water for use, if 
required, in driving the inlet screens, as already 
explained, is also used for providing water (a) for 
flooding the condensers, (6) for the oil coolers, (c) for 
the bearings, and (d) for numerous smaller details 
both in the turbine and boiler-rooms. 








THE GREAT INDUSTRIES IN BELGIUM BEFORE 
AND DURING THE WAR. 
By Professor H. HUBERT, of Liége University. 
No. IL.* 
-IRON AND STEEL MANUFACTU RES IN BELGIUM 
AND ASSOCIATED INDUSTRIES. 

THE existence of the rich coalfields in the Walloon 

provinces of Belgium was not the sole element which 
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Fig. 13—ASH EXHAUSTER AND ASH COOLING-WATER PUMP 


4in. in diameter respectively. 


makes thirteen double strokes per minute. The 


| favoured the birth and the growth of industry. Very 
At full speed it | rich deposits of easily reducible iron ore were to be 


found in these provinces, namely, in the region called 


exhaust from this pump will always be to the atmo- | Entre Sambre-et-Meuse (between Sambre and Meuse). 
sphere, whereas the turbine pump will ordinarily | —_— eked aceett noeeseas saa * 


| exhaust into the hot well, which receives the con- | 


* No. I. appeared January 14th. 
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Simultaneously, immense forests supplied the coal 
necessary for the reduction of the ore, and numerous 
* streams, tributaries of the river Meuse, made easy, 
by their rapid declivity, the employment of the 
primitive engines used to work iron. 

We must not, therefore, be surprised that the Celtic 
population, coming from Central Asia, where the 
Aryans had discovered long before our Christian era 
the art of manufacturing iron, had imported this 
industry into Belgium in its primitive form. In fact, 
this manufacture, using a primitive direct process 
of refinery hearth, was certainly practised in south 
Belgium before the conquest of Gaul by Julius Cesar, 
since this Roman general found the tribes in this 
region armed with iron weapons. Another fact which 
proves this development is the existence in the 
southern provinces, principally in Entre Sambre-et- 
Meuse, of very important heaps of slags produced by 
the ancient metallurgists and still containing from 
40 to 60 per cent. of iron. More than a million tons 
of these slags have been used in recent times by the 
Belgian iron makers in their blast furnaces. The age 
of these deposits is unknown. But their importance 
is a sure proof of the prosperity of the iron industry in 
this region during the Koman domination and the 
Middle Ages. 

The art of quenching and tempering the ductile 
metal, which, according to the analysis of a block 
discovered in an ancient furnace near Dinant, con- 
tained about 0.40 per cent. of carbon, was also 
known by the metallurgists of these times, and it is 
certain that in Charlemagne’s epoch a royal factory 
of armour and weapons existed in the neighbourhood 
of Liége. 

Towards the twelfth century the furnaces, which 
had become higher and were blown by bellows, pro- 
duced a highly carburetted and more fusible metal. 
It was cast iron, which had to be refined in order to 
give iron or steel. The Liége iron makers invented, 
then, the method of refining which, under the name of 
** the Walloon process,” was introduced into England, 
Sweden and Germany. It has been ascertained that 
blast furnaces were erected in Grivegneé, near Liége, 
during the thirteenth century. The iron industry suc- 
ceeded in flourishing, despite the wars which caused 
so much ruin in south-eastern Belgium during the 
following centuries, specially the struggle against the 
Duke of Burgundy, Charles the Bold, who in 1468 
completely destroyed Liége and other towns of its 
principality. It seems that slitting mills, the cementa- 
tion process and the fabrication of knives were 
invented in the Liége district, which in the eighteenth 
century sold arms to every part of Europe, and where 
a big cannon foundry was erected in 1802. 

But Belgium, which has promoted so many improve- 
ments in the iron industry, owes an important one to 
England, viz., the use of coke in blast-furnaces. In 
the year 1821 a celebrated English engineer, John 
Cockerill, bought the ancient summer palace of the 
Prince-Bishop of Liége at Seraing and in the gardens 
erected the first coke blast-furnace on the Continent, 
as well as steam blowing engines. The manufacture 
of these engines was till recent times a speciality of 
Cockerill’s works, which have supplied nearly all the 
blowing engines to the Belgian industry and a great 
number to other countries. 

The same company was the first in Belgium to 
adopt, in 1837, the use of hot blast, and in 1855 the 
recovery of blast-furnace waste gas to heat steam 
boilers. Finally, it was also the first on the Continent 
to introduce the last great improvement of the pig iron 
industry, the direct utilisation of blast-furnace gases 
in large gas engines. This application had been in 
the first place tried in Glasgow in 1894 by Mr. B. H. 
Thwaite, but was not immediately followed in 
England, where the economical conditions were not 
so urgent. The John Cockerill Company, under the 
impulsion of the late Mr. Adolphe Greiner—to whom 
THE ENGINEER has lately* paid a just tribute of 


admiration—undertook for its part in 1895 this 


application and succeeded in building for the Uni- 
versal Exhibition in Paris in 1900 the’first 500 horse- 
power one-cylinder four-cycle single-acting gas blowing 
engine, which was the starting point of the expansion 
of this important development in Belgium, Germany, 
the United States, France and England. For the 
present, the Cockerill works still possess the most 
notable gas engine in the world, built by them- 
selves and developing 7000 horse-power.f 

The development of the iron industry in the pro- 
vinces of Namur and Hainaut—which till the French 
Revolution were politically and economically sepa- 
rated from the principality of Liége—had followéd 
a similar course, and in the first quarter of the nine- 
teenth century there were a hundred blast-furnaces 
producing yearly 30,000 tons of cast iron. The sub- 
stitution of coke for charcoal in the furnaces, which 
took place also in Hainaut, had as a result the transfer 
of this industry from Entre Sambre-et-Meuse to the 
coal region, where the first coke blast-furnace was 
erected in Marcinelle, a suburb of Charleroi, in 1827. 
Since 1830, the year which saw the Belgian revolution 
and the constitution of Belgium in an independent 
nation, the Charleroi and Liége districts have shared 
a single destiny. The annual production of pig iron 
per furnace, which about the beginning of the six- 
teenth century did not exceed 450 tons, increased 


* THE ENGINEER, December 3rd, 1915, page 533. 

+ H. Hubert, *“* Recent Progress in the ign of 
Engines,” Journal of the Iron and Steel Institute, 1915, No. I. 
printed in THE ENGINEER, May 21st and 28th, 1915. 


arge Blast-furnace 
Re- 





rapidly to 700 tons in the middle of the eighteenth 
century, and reached 3000 tons in the first coke 
blastfurnace of Seraing. About 1870 Belgium held | 
the first place with respect to the average output of 
blast-furnaces, which was 12,000 tons per year, sur- 
passing the mean production in England, Germany, | 
France and the United States.* In 1880 she was | 
still in advance with an average production of nearly | 
20,000 tons, against 14,000 in England, 11,000 in 
Germany, 8750 in the United States, and 8600 in | 
France. In 1900 the United States, thanks to the 
rich ores of Lake Superior and the excellent coke of 
Connelsville, and Germany, thanks to the develop- 
ment of the production of iron ore in the Minettes 
district, had outrun other countries with a yearly 
production of nearly 61,000 and 31,000 tons per | 
furnace, while the average output was 27,000 tons in 
Belgium, 22,500 in Great Britain and 22,000 in 
France. 

Till now we have directed our attention only to 
the three provinces containing the great southern 
coal measures of Belgium, and which, although no 
more extracting a great output of iron ores, continue 
to be amongst the most important producers of iron 
in the world. But the province of Luxembourg, 
which contains, on the border of France, some valuable 
iron ore deposits belonging to the Jurassic formations, | 
has also now a siderurgical industry. The companies 
of Mussen, Halanzy and Athus have erected eight 
blast-furnaces now producing about 505,000 tons of 
pig iron per annum. 

In 1913 the total production of the fifty blast- 
furnaces in activity in Belgium—twenty-one in 
Hainaut, twenty-one in 'Liége, eight in Luxembourg— 
reached 2,300,000 tons, or 46,000 tons per unit. 
But several of these furnaces produce 75,000 and 
even 100,000 tons per annum. - It wili be interesting 
to state that in the same year, 1913, the total output 
of pig iron was 30,966,000 tons in the United States, 
19,292,000 tons in Germany, 10,482,000 in England, 
5,311,000 tons in France, 4,540,000 tons in Russiaf 
and 1,129,000 tons in Canada—we have not yet the 
figures for Austria-Hungary, which produced in 1912 
1,863,770 tons. 

It is remarkable that this expansion of the pig iron 
industry in Belgium was effected despite the want of 
production of iron ore, which, after having reached 
1,000,000 tons in 1864, was only 147,370 tons in 1912 
—23,990 tons of hematite in the province of Liége, 
64,920 tons of limonite in Campine, and 78,460 tons 
of limonite in Luxembourg—while the total consump- 
tion of the Belgian blast-furnaces was 6,311,850 tons. 
This situation is not entirely due to the lack of iron 
ores, but to the legal conditions, which since 1837 
are not favourable to the exploitation of the iron ore 
deposits which are still available in the provinces of 
Namur and Liége. 

In 1822 puddling furnaces and grooved rolls were 
introduced at Grivegnée’s works. After that time 
the manufacture of wrought iron developed till 1864, 
when it reached a production of 344,000 tons. A 
small quantity of puddled steel and crucible steel, 
about 2000 tons, was produced each year. In 1864 
the famous Bessemer’s invention, the production of 
big quantities of steel by means of converters, which 
was to alter completely the manufacture of steel, 


Athus in Luxembourg; Clabeeq and Court St. 
Etienne in Brabant ; and even in West Flanders, in 
Bruges. To these steel producers we must add a great 
number of steel works for the elaboration of different 
kinds of finished steels, namely, the Laminoirs de 
lOurthe and the Laminoirs du Hoyoux, which, using 
the power of waterfalls on these two rivers, produce 
excellent fine steel plates. We must also mention the 


| well-known names of Acoz, Valére Mabelle and of 


Bonehill, an English engineer, who, like Cockerill, 
established in the Charleroi district works which are 
still in possession of his descendants. 

In order to give a sufficient idea of the importance 
of metallurgy and its connected industry in a country 
which reckoned only seven million inhabitants, we 
may state that in the industrial exchange in Brussels 
were represented over 350 metallurgical firms, namely, 
19 producing cast iron, 10 steel works, 37 shops using 
up iron and steel, 26 steel foundries, 4 tire works for 
wagon wheels, 20 works producing axles of every 
dimension, 80 works making roofs and bridges, 80 
foundries of every description, 16 locomotive works 
and 30 factories for railway rolling stock. ‘To these 
firms we have to add a very large number of works 
building every description of engines, the most 
important of which are:—(1) In the province of 
Liége: the Soc. Leonard, Felu-Defoze, Bronne and 
Simon, Soc. Liegeoise, Soc. d’estampage in Liége, Mes- 
sieurs Derihon in Loncin, Chaudronneires Piedboouf 
in Jupille, the Ateliers de le Meuse in Sclessin, the 
Cockerill Company in Seraing, Maison Beer in 
Jemeppe, Preudhomme-Prim in Huy and Melotte in 
Remicourt. (2) In the province of Hainaut: the 
Société de Couillet, Energie in Marcenelle, Harnez in 
Marchienne, Ateliers du Thinau in La Louviére, 
Ateliers de Boussa, Grand-Hornu and Les Produits 
in the Borinage. (3) In the province of Brabant : 
Mess. de Moor, Mess. Bollinckx and Mess. Walschaerts 
in Brussels, Société de Tubize, Gilain Fréres in 
Tirlemont. (4) In the province of East Flanders : 
Ateliers Van den Kerchove and Ateliers Carels in 
Ghent. (5) In the province of Anvers: the State 
Arsenal in Malines, M. Rateau in Muysen and de 
Nayer in Willebroeck. We must also specially 
mention the Fabrique Nationale d’Armes de Guerre 
in Herstal, near Liége, which occupied more than | 
3000 workers and produced, besides the F.N. motor 
cars and motor cycles—well known in England- 
large quantities of rifles, revolvers and automatic 
pistols and cartridges ;* the Compagnie Internationale 
d’Electricité in Liége ; and the Ateliers de C onstruc- 
tion Electrique de Charleroi, which produced, besides 
pumps and Rateau turbines, a large number of 
dynamos and alternators of every description and all 
kinds of electrical stock, struggling often successfully 
with the most powerful’ German firms ; the manu- 
factures of motor cars; Nazant in Liége; Germain 
in Marchienne ; Pype in Brussels ; and Minerva in 
Antwerp ; &c. &c. 

The following tables show better than any further 
description the rise of the production of steel in 
Belgium in the last ten years, and enable us to appre- 
ciate the rank that this country has assumed in the 
world’s metal industries :— 
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Bessemer Open 








was introduced in Cockerill’s -works. From then Yy epeer gg ae Total 
onwards converter steel competed with wrought iron, 1903 Ae a SR ee ee a's ie a8 981,370 
which reached its maximum of 577,000 tons in 1869, 1904 .. ae ited Sperm Mepe  mare 
and then declined more and more at such a rate that a . apenns a or an __ +. aoe = 
: ; : : d 906 .. 1,227, ve BG; .. 45,720 .. 1,440, 
the production of puddled iron in 1912 was only 1907 _. 1,289,750 |. 176,960 .. 54.900 .. 1,531,610 
149,280 tons. j 1908 _. 1,070,840 .. 127,160 .. 51,620 .. 1,250,620 
The Thomas Gilchrist process was introduced into 1909 1,470,400 .. 109,950 .. 52,040 .. 1,632,390 
Belgium in 1879 by the Société des Aciéries d’ Angleur, aa sponges . sega . ae +s bgt 
near Liége, and the Martin-Siemens process in 1872 1912 |. 22527380 .. 190,040 .. 72,620 .. 2,515,040 
by the Société de Sclessin at Tilleur, near Liége, which 1913 .. 2,192,180 .. 212,600 .. 61,850 .. 2,466,630 
Production of Steel in 1913 or 1912 in the Principal Industrial Countries, in Tons. 
Bessemer. Open-hearth. | Castings, | 
Countries. -——————$ ____ crucible Total. 
Acid Basic. Acid. Basic. | and electric. 
United Gintes .. ... .. 4 eae 9,545,706 "| 1,255,305 | 20,346,626 | 135,237 | 31,300,874 
German Ss. we 155,138 10,629,697 | 270,826 7,739,314 563,844 | 18,958,819 
United Kingdom 1,048,722 551,929 3,811,382 2,251,793 -- | bonged 
ee eee rae et ar ae | ears | 4,827, 
France o les 76,816 2,931,072 1,368,067 43,266 4,419,251 
Austria-Hungary 42,581 232,900 2,283,819 |  §2,000 2,611,300 
Belgium .. .. 2,192,180 212,600 | 61,850 | 2,466,630 
Canada oe 207,569 -— 617,061 | 28,401 } 853,031 
Italy (1912) sa) = ase alee — | 801,907 
Sweden = 115,700 | 467,000 | - 582,700 
Spain (1911) 155,587 | 165,000 | 2,400 322,987 
| } 


was later united to the former company. Succes- | 
sively important steel works were built by the Ougrée, 

Esperance Longdoz, and Grivegnée companies in the 
province of Liége; Thy le Chateau Providence, | 
Sambre-et-Moselle, Monceau St. Fiacre, Forges de 
Chatelineau, Couillet and Boel companies in Hainaut ; | 





*De Laveleye, ‘‘ Historical Survey of the Metallurgy of Iron in | 
Belgium,” Journal of Iron and Steel Industry, 1913, No. II. | 

t It will perhaps be of-no less interest to state that a large part of | 
the output of Russia is obtained by Belgian companies recently estab- 
lished in that country or by firmsin which much Belgian capital was | 
invested, like the Société Russo-Belge, the Providence Russe, the | 
Société Métallurgique de Tazanrog, the Forges et Aciéres du Donetz, | 
the Société de Jourievka, the Société Driéprovenne, &c. It is also | 
worthy of remark that the greatest part of the town tramways in | 
Russia have been created and are still owned by Belgian companies, | 
that engine manufactures, glass factories, manufactures of cement an 
refractory potteries, steel and railway stock factories, and a large | 
number of coal, iron and other metal ores are possessed in Russia by 
Belgians alone o1 in co-operation with Russian, French and English | 
funds, . 


This last table suggests a remark which has a great 
importance in respect of the struggle of nations 
actually engaged in the great war. Germany alone 
produced as much steel as the United Kingdom, 
France, Belgium and Russia, and with _Austria- 
Hungary more than these four nations with Italy 
and Canada. But, what is perhaps more striking, 
England, which was the cradle of the great steel 
industry, which has plenty of coal and iron ore, 
produces only 11 per cent. more: steel than France 
united with the Walloon or Gaul part of Belgium. 
This situation deserves the attention of English 
manufacturers, financiers and statesmen, who will 


ve a sufficiently correct idea of the importance of the 


F tote 2 N t; le d’Ar Guerre by the fact that the value of 
‘ e ionale d’Armes de Gue 
tools po caaiaes taken by the German invaders out of its works and 


‘ gent to Germany and Austria is estimated at more than £350,000, 
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remark that during the last ten years the United 
Kingdom has increased its production of steel only 
52 per cent., while France has increased hers by 
107 per cent., Germany 112 per cent. and Belgium 
160 per cent. 

The total production of finished iron and steel in 
1912 amounted in Belgium to 2,310,640 tons, namely, 
142,610 tons of rolled sections, 339,000 tons of rails 
and sleepers, 40,300 tons of tires and axles, 21,380 
tons of beams and 324,780 tons of plates. The total 
value of this production was estimated at a little 
more than £10,000,000. The number of workmen 
employed in the metal industries was 36,383. The 
consumption was 1,060,240 tons of Belgian coal and 
2,040,780 tons of Belgian coke, to which were added 
243,920 tons of coal and 518,730 tons of coke im- 
ported into Belgium, the greatest part of which came 
from Germany. 

This production of iron and steel is, of course, too 
great for the national needs. The greater part has to 
be exported. On this ground the Belgian metallurgists 
have to struggle against powerful competitors and 
fiscal barriers which oblige them to sell their pro- 
ducts at cheaper prices. Happily, they are helped 
by the skilful and energetic spirit of their workmen, 
and by a learned staff of engineers ever ready to find 
or to accept improvements leading to economy. We 
have given some instances of this eagerness, namely, 
the rapid development of the large blastfurnace gas 
engine which has placed nearly gratis at the disposal 
of industry a power of 30 horse-power for each ton of 
pig iron produced per day. This progress seemed 
the last step to be made. However, in recent times 
the John Cockerill’s engineers went still further by 
recovering the heat of the exhaust gases of the gas 
engines in order to produce, by means of steam boilers 
and turbines, a supplementary power equal to 13 per 
cent. of the power of gas engines. It is by this constant 
effort towards progress and economy that the Belgian 
metallurgists succeeded in retaining their places in 
the international market and were able to export 
nearly 80 per cent. of their production. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. I. t 


MANUFACTURERS whose works are situated in 
isolated places and remote from electricity supplies 
must of necessity have a generating station if they 
desire to introduce the electric drive. But it does 
not always follow that the existing plant must be 
scrapped. If it is economical, reliable and sufficiently 
powerful to meet all probable demands, it may only 
be necessary to install a dynamo. More often, how- 
ever, electric driving is introduced partly in conse- 
quence of the original plant having become obsolete 
and unfit for further service, and in these. cases it is 
necessary to consider very carefully the merits of all 
powers available. Twenty years ago the steam 
engine was the only prime mover suitable for driving 
factories. Gas engines were built only in compara- 
tively small sizes, and their use was confined mainly 
to comparatively small workshops. Steam turbines, 
large gas engines and oil engines did not enter into 
consideration -at all. The introduction of these 
machines has entirely changed the situation, and 
nowadays before new plant is ordered the local con- 
ditions must be carefully studied with a view to 
selecting that prime mover which will give the best 
results. It obviously does not follow that because 
a steam engine has been driving a factory for many 
years the same type of engine should be employed if 
it be decided to electrify the factory. Investigation 
may show that the conditions favour a gas engine 
and producer or a steam turbine, or perhaps a Diesel 
or semi-Diesel engine. 

The type of prime mover should not, of course, be 
settled by comparing relative thermal efficiencies. 
The essential factor is obviously the price which 
must be paid for the heat necessary to produce a 
kilowatt-hour, and in order to arrive at this it is 
necessary to study carefully the available fuels, their 
price and their heat values. But the total working 
cost of an installation is made up of a number of 
items besides the cost of fuel—oil, waste, water and 
stores, wages of workmen, repairs and maintenance, 
rents, rates and taxes, and income due to the sale of 
by-products. Much naturally depends upon the size 
of the works that are to be electrified and the facilities 
for condensing. The space available is another 
factor which also has a marked influence on the 
choice of plant. 

The problem does not lend itself to generalisation, 
but certain broad lines may be laid down as a basis 
of selection. Mr. K. Baumann, of the British Westing- 
house Company, has, after a careful investigation, 
arrived at the following conclusions :—For power 
plants with a load factor* of 20 to 30 per cent. and 
@ capacity of more than 1000 kilowatts and with 
coal at 10s. per ton, only steam turbines are to be 
considered. This limit has been lowered by the 
increase in economy in turbines designed in the last 
few years and by their increased reliability. No 
other prime mover can compete with the steam turbine 
for the generation of electricity except under extra- 





* The load factor is the ratio or actual output to the possible out- 
9 i - maximum load were constantly maintained during the period 





ordinary conditions. For instance, in chemical works 
where the plant is working with 80 per cent. load 
factor and where gas is produced as a by-product. 
But even in this case it is quite possible that for a 
plant of, say, more than 3000 kilowatts capacity, 
a steam turbine equipment would be more economical 
than a gas plant, if the turbines were used in connec- 
tion with gas producers with recovery plant and gas- 
fired boilers. For power stations with a capacity 
below 1000 kilowatts, the position becomes more 
complicated. Gas engines may be considered if the 
load factor is relatively high, say, 30 to 40 per cent. 
Under normal circumstances they are preferable to 
Diesel engines, with oil at the present price. Diesel 
engines, however, offer other important advantages, 
such as small space, which often make them desirable, 
especially if it is possible to use tar oil. Plants of 
less than 1000 kilowatts capacity demand an intimate 
knowledge of the different types of prime movers. 
For stations below 500 kilowatts the following types 
of engines may be considered ;—Locomobiles, gas 
engines with suction or pressure producers for coke, 
anthracite or bituminous coal, and Diesel engines. 
Having selected a prime mover, the next thing to 
do is to choose one of two electrical systems. In 
most small isolated factories and in a fair number of 
large factories continuous current is used, but here, 
again, much depends upon general conditions. With 
continuous-current motors a good speed variation 


"is possible without the use of wasteful resistances. A 


resistance connected in the shunt field circuit, which 
only carries a few ampéres, will give on a suitably 
designed motor a speed variation of 40 per cent., 
and even wider speed ranges can be provided for. 
Polyphase induction motors, on the other hand, 
while simple and robust, do not lend themselves to 
speed variation so readily. Two methods of changing 
the speed may be adopted. Resistance may be 
connected in the rotor circuit or the stator may be 
wound for two or more sets of poles. The first method 
is wasteful. If the motor is running at half speed, 
half the energy is dissipated in heating up the rotor 
resistance and the machine is consequently very 
uneconomical. The pole-changing method does not 
give fine speed variation. The changes are in abrupt 
jumps. But in factories where electrical speed varia- 
tion is unnecessary and where simplicity is desir- 
able the polyphase system is worthy of consideration. 
especially where the machines do not demand a large 
starting torque. In these cases squirrel cage induc- 
tion motors, which are not only very robust, but 
simple to start, may be used. By employing 
long belt drives which give appreciable slip at start- 
ing, it is often possible to make use of these motors 
in factories where fairly heavy tools which require a 
fair starting torque are employed. At the Neasden 
works of the British Thomson-Houston Company 
some moderately large and heavy tools are driven 
by squirrel cage induction motors, which are started 
with a simple stator switch. These works were 
described in our issue of April 24th, 1914. Polyphase 
motors are used throughout, but power is purchased 
from an outside source, and the undertaking does not 
therefore fall within the category of these articles. 
At the same time, some of the drives are distinctly 
interesting, and may be studied with advantage by 
all engineering manufacturers who are thinking of 
electrifying their works. 


If a factory is electrified on the continuous-current 
system, an important question that arises is whether 
two or three-wire distribution shall be employed. 
By using the latter, it is possible to reduce the copper 
in the mains without having to adopt an inconvenient 
lighting pressure. At one time a pressure of 100 or 
125 volts was usually chosen, but it is now becoming 
customary, particularly in the case of large factories, 
to work the motors at pressures ranging from 400 to 
500 volts and the lamps at half the power voltage, 
this being practicable by the use of the three-wire 
system shown in Fig. 1. The 440-volt gene- 
rator G is connected to the “ outers’? A B, and 
the motors shown on the right receive current 
at this voltage. The lamps, however, are con- 
nected between the positive and negative mains 
AB and a neutral wire C. So long as the lighting 
load in the two sides of the system is equal no current 
flows in the neutral wire. Under these conditions the 
middle wire might be eliminated, in which case the 
lamps on the two sides of the system would, of course, 
simply be connected in series. But when the lamps 
on either side of the system are unequal in number 
this state of balance no longer exists. If, for instance, 
some lamps between C and B are switched out of 
circuit, then the resistance between wires C and B 
is greater than that between A and C. Moiors con- 
nected between the wires A and B, however, do not 
interfere with the balance in any way. Let it be 
assumed that the lamp load on one side of the system, 
say, between the wires A and C, is 500 ampéres, and 
that on the other side 400 ampéres. To meet these 
conditions 500 ampéres must flow in the wire A and 
400 ampéres in the wire B; from which it follows 
that 100 ampéres must return through the middle 
wire. To secure this result a balancer set must be 
connected across the mains as shown at D E, this 
set consisting of two 220-volt continuous-current 
motors connected together mechanically. Alterna- 
tively, a 440-volt battery might be employed, and 
in this case the neutral wire C would be connected to 
the centre. 





Another method of balancing is to employ two 
220-volt generators connected as the motors D E are 
connected, these two generators replacing the 440- 
volt generator G. Obviously, by regulating the 
voltages of these two generators independently, the 
lamps can always be made to run at the right pressure, 
viz., 220 volts, and there will always be 440 volts 
on the motors. In the same way, by regulating the 
two halves of a battery independently, by regulating 
cells or by two boosters, the correct voltage on the 
two sides of the system can always. be maintained 
irrespective of the loads. The action of a balancer 
consisting of two motors is as follows :—Neglecting 
the losses in the machine itself and neglecting the 
440-volt motor load, which makes no difference to 
the argument, the difference in the load on the wires 
A B—viz., 100 ampéres—is divided, the lower machine 
E taking 50 ampéres motoring current and the upper 
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Pig. 1—THREE-WIRE SYSTEM WITH ROTARY BALANCE 
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machine generates 50 ampéres and supplies this 
current to the upper wire A. The main generator 
therefore supplies the average load of 450 ampéres 
at 440 volts. If motors are connected across the 
lines A and B, the balance is obviously not interfered 
with in any way, the only result being that the total 
load on the generator G is increased. In practice 
the current distribution is somewhat different, 
because of the losses in the balance set, but this is 
a minor matter which need not be considered here. 
To make the balance perform its work properly 
resistances must be connected in series with the fields 
of both machines D and E, and from time to time 
slight adjustment is necessary. Regulation can be 
made more automatic by “cross connecting” the 
fields ; that is to say, the field of machine D is con- 
nected across the wires C B and the field winding of 
machine E across the wires A C. 

The balancer makes the plant a little more com- 
plicated than an ordinary two-wire plant, but except 
in the case of small factories, the three-wire system 
often shows marked advantage. It reduces the 
amount of copper and gives two voltages, one suitable 
for lighting and the other suitable for motors. The 
economy in copper results from the higher voltage 
that is applied to the motors. 

Three-wire systems can also be balanced with a 
static balancer. In this case the generator G 
must be specially constructed. At the back of 
the armature tappings must be taken off the windings 
and connected to slip rings, as in the case of a rotary 
converter. The more tappings there are the better 
is the balance. Fig. 2 shows the arrangement where 
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Pig. 2—THREE-WIRE SYSTEM WITH STATIC BALANCE 


there are four tappings per pair of poles. The slip 
rings are connected to two reactance coils in the 
manner shown, and the centre points of these reactance 
coils are connected to the middle wire. The neutral 
point being symmetrically situated with regard to 
the outside wires A and B, its potential is always 
midway or approximately midway between the 
potential between these two wires, and thus divides 
the voltage into two equal parts. As the inductance 
of the reactance coils is large in comparison with the 
resistance, the energy consumed by the coils is small. 
In some cases there are only three slip rings, and then 
three reactance coils are used instead of two. The 
coils are connected ‘‘ star” fashion, and the neutral 
wire is joined to the central point. When rotary 
converters are used for supplying current to a works, 
which is frequently the case when current is purchased 
from an outside source, the neutral wire can be con- 
nected to the neutral point on the transformers and 
no reactance coils are needed. This arrangement, 
however, does not apply to factories that are isolatec 
from public supplies. 
The Home-office authorities have drawn up certain 
regulations regarding the use of electricity in factories. 
These regulations should be carefully studied before 
the work is put in hand, for if an accident occurs as 
a result of a breach of the rules a heavy penalty may be 
imposed. The installation has also to meet the approval 
of the fire insurance company. Most companies adopt 
the wiring rules of the Institution of Electrical Engi- 
neers, which can be obtained from the Institution’s 
headquarters. One thing the Home-office authorities 
specify is that behind certain classes of switchboards 
there must be a clear and unobstructed passageway 
3ft. wide and 7ft. high. Another important regula- 
tion is that all alternating-current machines and 
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apparatus working at more than 125 volts and all 
direct-current machines and apparatus working at 
more than 250 volts are to be bonded to earth. 

In erecting machines great care should be taken to 
ensure that the earth connection is good. The primary 
object is, of course, to maintain the frames of all 
machines at earth potential, but as in the event of 
their insulation failing’ current flows to earth, it is 
desirable that the resistance offered to its flow should 
be low. On no account should the earth wire be 
connected to a gas pipe or a water pipe that merely 
terminates at a cistern. If a water pipe is used for 
the earth connection, ‘care should be taken to ensure 
that it is in direct connection with the main water 
supply. 

Dr. G. W. Worrall, who is on the staff of the Vulcan 
and General Insurance Company, recently reported 
some interesting accidents arising from inefficient 
earthing. In one case a 10 horse-power motor was 
bonded to the tubing carrying the supply leads, 
which in turn was bonded to the armouring of the 
incoming cable by a piece of wire wrapped loosely 
round it. For a portion of its length the tube was 
fixed parallel to a lead gas pipe and at one point the 
sharp edge of a clip supporting the tube touched the 
gas pipe. For several years the motor ran satis- 
factorily, but one morning a carbon brush slipped out 
of the brush holder and touched the rocker, thereby 
earthing the motor. The earth current returned 
through the tube and found the earth connection 
with gas pipe better than that provided by the bond 
to the armouring of the main cable. Arcing apparently 
took place, or at any rate the heat developed melted 
the lead gas pipe and a bad escape of gas occurred. 
Fortunately, the flame was noticed at once, other- 
wise there might have been a serious fire. Obviously, 
the earth wire should be of sufficient size to carry a 
short-circuit current until the fuse blows or the 
circuit breaker opens. For electrical reasons the 
earth wire should not be smaller than the main con- 
ductors connected to the apparatus protected, and 
for mechanical reasons not smaller than No. 14 8.W.G. 


When the tubing is used as the earth connection, 
the joints should be screwed. Slip-jointed or grip- 
sleeve tubing should not be used for an earth circuit, 
owing to the bad contact at the joints. The object 
of this earthing restriction is to prevent persons 
receiving shocks from the frames of machines in the 
event of the insulation failing. Of course, in some 
eases the bed on which a machine is mounted may 
earth a machine more or less efficiently, but if a 
500-volt motor, for instance, were mounted on a 
wood floor with no earth wire attached, and the supply 
pressure were 500 volts, on a three-wire system with 
earthed neutral, the frame of the machine would, in 
the event of the insulation breaking down, attain a 
pressure of 250 volts. Under these conditions the 
machine might go on working just as well as it did 
before the insulation gave out; but if a person 
touched the case, at the same time making contact 
with something that was earthed, he would receive 
a shock of 250 volts. It is to be noted, however, that 
in this particular instance it is impossible, so long as 
the neutral remains earthed, for the frame of any 
machine to attain a potential of more than 250 volts 
above earth, and the case would therefore appear to 
be exempt from the Home-office earthing rules. In 
the event, however, of the neutral not being earthed 
efficiently or the motors being supplied from a 
simple two-wire system, it would be possible in the 
event of one of the outers being earthed for the 
frame of a machine to attain a pressure above earth 
equal to the full voltage across the terminals of the 
dynamo. <A 500-volt. three-wire system certainly 
ought to be earthed. In fact many of the best 
electrical contracters make it a practice to earth all 
electric motor installations. A good earth connection 
may be made by running a strip of copper throughout 
the works and by connecting every motor starter, &c., 
to it. This earth wire may be either connected to a 
water pipe, as already explained, or to a special 
earth plate buried in the ground. 

Water supply authorities sometimes object to 
water mains being used for earth connections, and 
in these cases it is frequently necessary to resort to 
an earth plate. In some installations it has been 
customary to put in a separate small earth plate 
wherever there is any metal, such as the frame of a 
motor, to be earthed. This method can be satis- 
factory only if the earth plates are large enough and 
the ground moist, so that large currents may be able 
to pass—sufficient, in fact, to blow the fuses or to 
bring out the circuit breakers of the circuit or branch 
circuit on which the leakage occurs. Provided the 
earth is always damp, one square foot of plate should 
be provided for each 25 horse-power, the minimum 
size being four square feet. It is better, however, to 
employ a common earth plate as already described. 
When all the machines are connected to a common 
earth wire, the plate need not be so large as it would 
work out on the above basis for the total horse- 
power of the installation, 

As so much depends upon the earth connection 
being in order and as the earth plate and its immediate 
connections are necessarily out of sight, it is advisable 
to provide duplicate plates placed some distance 
apart. Some engineers make a practice of connecting 
the earth cable to a water main in addition to earth 
plates, and no doubt this is an excellent plan, 





AN ACTIVATED SLUDGE SEWAGE DISPOSAL 
PLANT AT MILWAUKEE. 


Arter having carried out a series of experiments 
on @ comparatively small scale on the purification of 
the sewage of Milwaukee by means of the “‘ activated 
sludge’ system, Mr. T. Chalkley Hatton, the chief 
engineer of the Milwaukee Sewerage Commission, has 
decided to install a very much larger plant so as to 
test the system on a really practical scale. Mr. 
Hatton described his experiences in a paper read 
at the recently held Convention of the American 
Society of Municipal Improvements, and also gave 
some particulars regarding the plant which is now 
being erected. The paper was discussed at some 
length in the issue for October 16th last of our con- 
temporary the Engineering Record, and from that 
source the information given below has been ab- 
stracted. 

Before going on to discuss the matter, however, 
it may perhaps be well, for the benefit of those of our 
readers who are unacquainted with the “ activated 
sludge” method of treatment, for us to say a few 
words describing it. The origin of the process was 
the discovery by Mr. Mumford, who is assistant to Dr. 
Gilbert H. Fowler, of Manchester, that an organism, 
which he isolated from ponds receiving water dis- 
charged from a colliery, had the property of precipi- 
tating iron as ferric hydroxide from solutions of iron 
salts. In subsequent experiments by Messrs. Fowler 
and Mumford it was found that sewage when mixed 
with iron salts and inoculated with this organism 
could be clarified in six hours by blowing air through 
it. This discovery gave a fresh impetus to investiga- 
tions having for their object the treatment of sewage 
by aeration. A good many experimenters devoted- 
and, as a matter of fact, are still devoting—a good 
deal of time to the question, and they have arrived 
at some most interesting results. For our present 
purpose it will only be necessary to refer to the work 
of Messrs. Ardern and Lockett, who have carried out 
numerous experiments at the Davyhulme sewage 
works at Manchester. These gentlemen found that 
the same result could be arrived at by using to mix 
with the sewage—in the place of iron salts and the 
organism referred to above—a substance to which 
they gave the name of “activated sludge.’’ This 
sludge is prepared by blowing air through sewage for 
lengthened periods. At first it was necessary to con- 
tinue the blowing process for some five or six weeks 
before a single sample of sewage was sufficiently 
nitrified or “ activated,’ but later discoveries have 
now much reduced the time required, as will be seen 
in the course of the present article. 

Apparently Mr. Hatton commenced his experi- 
ments in March last, and he satisfied himself that it 
was possible, on a small scale, at any rate, satis- 
factorily to treat the sewage of Milwaukee by the 
“activated sludge’’ process on the fill-and-draw 
method, when the temperature of the sludge was 
50 deg. Fah. or more. He also ascertained that the 
treatment considering the nature of the effluent 
obtained, would cost less than any other treatment 
with which the Commission had been experimenting. 

Having found the fill-and-draw method satis- 
factory, Mr. Hatton next proceeded to experiment 
with continuous flow. For this purpose he prepared 
his ‘‘ activated sludge ” in the following manner. He 
took a mixture of sludge from an Imhoff tank and 
sewage, and blew air through it under a pressure of 
5 lb. for from six to eight hours. At the end of this 
period the sludge was allowed to settle, the super- 
natant liquor drawn off, fresh sewage added, and the 
blowing continued. This process, after being con- 
tinuously repeated for 33 days produced good acti- 
vated sludge in such quantity that it represented some 
30 per cent. of the capacity of the tank in which the 
process had been performed. It is interesting to note 
that Mr. Hatton refers to it as “ seeding the tank.” 
Having obtained his working material, Mr. Hatton 
commenced trying it on the continuous-flow method. 
The sewage treated was roughly screened. It con- 
tained anything from 1,000,000 to 7,000,000 bacteria 
per cubic centimetre, 25 parts per 100,000 of suspended 
matter, and three parts per 100,000 organic nitrogen. 
The oxygen consumed figure was 12.0 per 100,000. 
The effluent obtained is described a3 showing a 99 per 
cent. removal of bacteria and suspended matters, as 
containing from 1.2 to 1.4 parts per 100,000 of 
nitrates, and as being “‘ stable after five days and clear 
a3 the lake water.” The sludge left contained 5.45 
per cent. of ammonia, 1.34 per cent. of available 
phosphoric acid, and 0.23 per cent. of potash, and is 
said to be worth as a fertiliser 9 dols., say £2 5s., per 
ton based on dry weight. 

The amount of air necessary to effect these changes 
is given as being 1.77 cubic feet per gallon of sewage 
treated, or at the rate of 1,770,000 cubic feet per 
million, which, as the cost per 1,000,000 cubic feet of 
air compressed to 5lb. is given as being 24 dols., 
works out to 4.425 dols., or 18s. 54d. with the dollar 
= 4s. 2d. This charge of 2} dols. per million gallons 
is said to be the guaranteed cost where large units 
are employed, and to include “‘ all overhead charges 
and boiler-room labour, but not outside plant or 
engine-room labour.” Experiments subsequently 
carried out indicated that the volume of air might 
be very much reduced. 

In remarking on the cost as set out above, Mr. 





Hatton points out that the character of the effluent 
must be taken into consideration. The effluent, he 
says, is of far higher standard than any yet obtained 
with any of the processes with which experiments 
have been conducted at the Milwaukee testing station 
and much higher than is ordinarily required, and, 
he adds, ‘‘if the standard is reduced the cost will be 
reduced in direct ratio.”’ 

Having arrived at satisfactory results both with 
the fill-and-draw and continuous flow methods the 
Sewerage Commission on Mr. Hatton’s recommend:-- 
tion decided to try the system on a comparatively 
large scale, and to expend 65,000 dols. in doing so. 
It is understood that if the venture is successful, the 
process will be applied to the treatment of the whole 
of the sewage of Milwaukee, which will mean the 
expenditure of some 3,000,000 dols., or, roughly 
speaking, £600,000 of our money. 

It should be remarked’ that up to the time of 
reading his paper, Mr. Hatton had been dealing with 
sewage the temperature of which had only varied 
between 50 and 70 deg. Fah.—his initial experiments 
having been carried out in the late spring and summer 
of this year—and an additional reason for installing 
the larger plant was that it was desirable to ascerte‘n 
what would be the effect of the lower temperatures 
experienced in winter time on large bodies of liquid. 

The new plant will consist of eleven circular rein- 
forced concrete tanks of the form shown in Fig. 1. 
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These tanks are to be 30ft. in inside diameter and 13ft. 
in maximum depth. The first eight tanks are to be 
aerating tanks, in which the mixture of “ activated 
sludge’ and sewage will have air at 5 lb. pressure 
forced through it, and they will be provided at their 
bottoms with special curved baffles and air diffusers, 
the whole arrangement being designed so as to avoid 
the deposition of sludge. The arrangement of the 
baffles and air diffuser plates is shown in Fig. 2, and 
the arrangement of the curved baffles for diverting the 
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Fig. 2—BAFFLES AND AIR DIFFUSER PLATES 


ninth tank is a sedimentation tank, where there is no 
disturbance by air. It is the only tank which will be 
roofed in, this being done in order to prevent ice form- 
ing at the edges of the circular weir, which would set 
up unequal currents. As will be observed, the tank 
has a radial flow, and has been designed for a 25- 
minute quiescent period on a basis of a daily flow of 
2,000,000 gallons. The tenth and eleventh tanks 
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are for containing the stock of “ activated sludge.” 
They are formed like the other tanks, and have the 
same system of pipes and diffusers as the aeration 
tanks, but they are divided into two separate compart- 
ments by stop planks, which connect the two ends of 
the baffle walls. The sludge which settles in tank 
No. 9 is discharged by gravity into these two tanks, 
where it is aerated for ‘such a period as will maintain 
it in a properly ‘‘ activated’’ condition. An 18in. 
pipe is sunk vertically into the ground near these two 
tanks, the bottoms of which are connected to it, so 
that it forms a reservoir of concentrated ‘‘ activated 
sludge,’ which may be drawn upon for supplying 
‘* make-up ”’ sludge to the supply channel of aeration 
tank No. 1, the pumping into which is done by air. 

It is proposed at first to use a proportion of 1 of 
the sludge to 3 of sewage, and to vary the ratio if 
found necessary. The excess sludge will be withdrawn 
from tanks 10 and 11, when there is more in them than 
is required for the proper working of the plant, and 
it is proposed to use it for agricultural purposes after 
it has been sufficiently dried. The actual method of 
drying which will be adopted has not yet been settled 
upon, but it is believed that it will either be by pressing 
or by vacuum wheel. 

As to the general arrangements it is explained that 
at present the sewage produced by a quarter of a 
million persons together with that coming from the 
packing house district, passes out into Lake Michigan 
through an open channel, 20ft. wide, alongside which 
the new disposal plant is being erected. In this 
channel a weir will hold up the liquid to a depth of 
3ft. for a length of some 40ft., and this portion of the 
channel will form a detritus tank in which the heavier 
solids will be deposited. Arrangements have been 
made by which the flow through the new plant will 
vary with the flow in the main sewer, and the quantity 
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Fig. 3-ARRANGEMENT OF CURVED BAFFLES 


of air supplied will vary accurately with the quantity 
of sewage being dealt with, recording meters which 
will indicate the quantity and pressure of the air 
being employed. The sewage after passing over a 
feed weir in the channel will pass in sequence through 
the first eight tanks, where it will be aerated, and 
finally into the central inlet channel of tank 9. In 
this the sludge will settle and the clarified effluent 
will flow away over the peripheral weir of the tank to 
the lake. 

It is estimated that the plant will be able to deal 
with 1,600,000 gallons—American—of sewage per 
day at a temperature of 50 deg., and it is believed that 
its capacity will be greater than this when the tem- 
perature is higher, but this, though there have been 
indications of it in the experimental plant, has yet 
to be proved in the larger sized installation. In 
order to counteract the possible deleterious effects of 
lower temperatures than 50 deg. it is proposed to pass 
the condensing water coming from the engines in the 
existing sewage works through coils of pipes suspended 
in the two sludge tanks 10 and 11. It is said that at 
present the condensing water is discharged into the 
lake at a temperature of about 100 deg. Fah., so that 
there is a good reserve of heat, and the object sought 
should be easily attained. 

For supplying the air there are to be two rotary 
blowers, each with a capacity of 2400 cubic feet of 
free air per minute compressed to 61lb. Each of 
these blowers will be driven by a 75 brake horse-power 
variable speed alternating-current motor. One of 
these blowers will provide sufficient air for working 
the plant in full operation, and the other will therefore 
act as a standby. 

Mr. Hatton has made many experiments to ascertain 
the best method of diffusing the air, and up to now the 
best thing he has discovered appears to be what is 
known as Filtros plate, which is. manufactured by the 
General Filtration Company, of Rochester, N.Y. 
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This material is composed of quartz sand with some | 
sort of binding cement. The mixture formed is then | 
burnt in a furnace, which leaves the plates porous, | 
the porosity by voids being given as 33.27 per cent. 
The plates used at Milwaukee are lft. square and 1 fin. | 
thick. 

Mr. Hatton has also made some interesting calcula- 
tions regarding the cost of working a plant on this 
process, and he has prepared diagrams showing (a) 
the cost and quantity of the air required for the 
“activated sludge’’ process, under varying condi- 
tions, and (6) the cost of ‘‘ activated sludge ”’ treat- 
ment for a plant with a daily capacity of 50,000,000 


Cost of Air in 








50 mark the line is traced vertically till it cuts the 
2-hour aeration line ; proceeding horizontally the line 
denoting the selected rate of air application—in this 
case .25 cubic feet—is cut, and a vertical line is 
drawn to cut the line representing the amount of 
sludge used—in this case 25 per cent. of the total. 
A horizontal line is then drawn to cut the thick black 
curve, and then if, from the point of intersection, a 
vertical line be drawn to the top of the diagram a 
figure in the neighbourhood of 92.5dols. will be 
arrived at. If the last-mentioned line be drawn 
horizontally instead of vertically, so as to extend to 
the left-hand line of the diagram the volume of air 
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Fig. 4—DIAGRAM SHOWING COST AND QUANTITY OF AIR FOR TREATING SEWAGE 


gallons per day—also under varying conditions. 
These, as they are most instructive, we have pleasure | 
in reproducing in Figs. 4and 5. It is explained that 
the costs are based on coal which for one cent— 
practically one half-penny—will give 82,000 B.Th.U. 
To give an idea of what this means in English values, 
if coal with an average of 12,000 B.Th.U. per pound 
be taken, 82,000 B.Th.U. for one cent would repre- 
sent 6.83 lb. for one half-penny, or san 
P 6.83 
per ton. This works out to, say, 328 half-pennies, or 
13s. 8d. per ton. The cost is said to include all boiler- 
room labour—though the scales of payment are not 
given—as well as an adequate allowance for interest, 
sinking fund, and depreciation. Taking Fig. '4—the 
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Fig. 5—DIAGRAM SHOWING COST OF TREATMENT 





diagram showing the cost of air in dollars per day 
it is explained that it is calculated on the basis of the 
tank having an average depth of 9ft., but it is pointed | 
out that the final cost of aeration is nearly independent | 
of the depth of tank if the aeration per square foot | 
of tank surface remains constant, for, if the depth | 
were doubled the volume of air per gallon of sewage | 
would be halved, but its pressure doubled. On the | 
diagram the arrows show the procedure for finding | 
out the cost of air for treating a flow of 50,000,000 | 
gallons of sewage per day with 25 per cent. of acti- | 
vated sludge, two hours’ aeration, with an aeration | 
of .25 cubic feet of air per square foot of tank surface 
per minute. Starting from the bottom line at the 


required per day will be seen, in this case about 
31.1 million cubic feet. 

The total costs of treatment per million gallons 
under varying conditions for a 50,000,000 gallon plant 
may be arrived at from Fig. 5. The costs, we are 
told, include all operating expenses, interest, and 
charges, including boiler-room labour, but excluding 
engine-room and plant labour. A tank capacity 
representing one and a-half times the average flow 
is provided for, and the sedimentation period is half 
an hour. The cost of pumping the sludge is taken as 
30 cents, say Is. 3d., per million gallons, on the basis 
of 10 cents, say 5d., per million gallons pumped Ift. 
high. If we take the conditions under which it is 
proposed that the Milwaukee plant shall operate, 
namely, using 0.25 cubic feet of air per minute per 
square foot of tank surface, a four-hour period of 
aeration and 25 per cent. “activated” sludge we 
can proceed to find the cost. Starting from the right- 
hand line at the figure 0.25 and proceeding hori- 
zontally from the left the four hours’ line is cut. 
If from this point a vertical line be drawn to the 25 per 
cent. line, and if from the point of intersection a 


| horizontal line be drawn to the left-hand line of the 
| cost per million gallons will be shown. 
| at 5.3 dols., or taking a dollar at 50 pence, at £1 2s. 3d. 


It works out 


per million gallons—American—this figure not in- 


| cluding engine-room or plant labour nor the cost of 
| disposing of the sludge. 
| considering these figures that the American gallon 
| contains only 231 cubic inches as compared with 


It must be remembered when 


the 277.419 cubic inches of the British gallon, 
that is to say that the United States gallon is about 
one-sixth less in volume than the British gallon. 

Mr. Hatton is to be congratulated not only on the 
large amount of investigation work he must have 
carried out in order to arrive at the results he has 
achieved, but also for his enterprise in deciding to 
spend a sum of approximately £13,000 on building a 
large-sized plant on a system which has not long 
emerged from its infancy. He has had the advan- 
tage of being untramelled by the war, which has 
adversely affected the work of our own investigators. 
The progress of the undertaking will be watched 
with interest. 
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_THE MYSTERY OF THE SCREW PROPELLER. 


Captain C. W. Dyson, U.S.N., has been good enough 
to send us a copy of a paper, under the above title, con- 
tributed by him to the Journal of the American Society 
of Naval Engineers. We give a résumé of its contents 
below and discuss some of the points raised, in one of our 
leading articles to-day. * ' 

For many years after the adoption of the screw propeller 
for the propulsion of ships the seeming vagaries in its 
performances on actual service cast a mystery over it 
and over the laws governing its action. The greater part 
of this mystery is, however, not due to the propeller, 
but can be directly attributed to the carelessness with 
which trials of ships have been run and data collected ; 
and the larger part of the remainder to the effect of 
variations in hull form in interfering with the proper flow 
of water to the propeller, thus seriously decreasing the 
propulsive efficiency ; the effect of wake in increasing 
propulsive efficiency ; and the incorrect estimation of 
effective horse-power through neglect in allowing for the 
malign influence of the appendages, such as struts, bilge 
keels, &c. The small remaining portion of the mystery. 
ean be ascribed to the propeller itself, and is due to the 
myriad variations in blade form and section which have 
been used, and to the lack of a consistent basis of com- 
parison for an analysis of propeller performances. As the 
years rolled by they brought in their wake the model tank, 
by which a more nearly accurate value of the E.H.P. 
can be obtained; more accurate instruments for the 
measurement of indicated and shaft horse-powers ; 
better mechanical construction of propelling engines ; 
more care in running trials over the measured mile, 
combined with a better knowledge of the effect of shallow 
water. These improvements have resulted in the pro- 
duction of data from which curves may be drawn, rendering 
it possible to estimate a curve of performance for any 
vessel with more than a fair degree of accuracy. 

When a propeller works at the stern of a vessel it operates 
in a body of water which partakes, to a greater or less 
degree, of the forward movement of the vessel itself. 
When the propeller is so situated that the suction column 
of water entering the propeller disc enters normal to the 
disc and with very little disturbance, and when the 
propeller blade tips are well immersed and pass the hull 
at a good distance from it, the wake will increase the 
effective thrust of the propeller, and therefore the effective 
horse-power delivered, for any given indicated or shaft 
horse-power. This gain is known as wake gain. 

Should the propeller be so situated in relation to the 
hull that the suction column is no longer a cylinder, but 
becomes a frustrum of a cone, the propeller disc being the 
upper bounding plane, or should the propeller blades be 
insufficiently immersed or pass unduly close to the hull, 
or should combinations of the above conditions exist, the 
effective thrust, and consequently the E.H.P. for any 
indicated or shaft horse-power will be reduced. This is 
commonly called the thrust deduction. In cases where 
the thrust deduction exceeds the wake ,gain, and such 
cases are those that usually exist, the result is a net loss 
in propulsive efficiency and an increase in revolutions 
for a given speed. Where the wake gain exceeds the 
thrust deduction the opposite effects are produced. 

All screw propellers when working under similar con- 
ditions of resistance arrange themselves in one great family, 
in which the position of any particular propeller is fixed 
by its diameter, pitch and projected area ratio; the 
latter fixing the dimensions of the thrust and the 
resultant tip speed and propulsive efficiency which may 
be expected. As the condition of the resistance changes, 
the values of the thrusts and tip speeds change in inverse 
proportion. These thrusts, tip speeds and propulsive 
efficiencies can be shown graphically as curves, the 
abscisse values of which are projected area ratios, and, the 
family position of any propeller can be found by using 
these values to ascertain the indicated or shaft horse- 
power and the E.H.P. which the propeller will deliver 
under the conditions of resistance which produce such 
curves. Curves of the kind are given in the author's 
work on “Screw Propellers,’ but experience has shown 
that higher values of propulsive coefficient can be realised 
above .56 projected area ratio than were credited in the 
original curve. 

At one time the author advanced the statement that 
the point of cavitation depended upon tip speed and 
effective thrust. He now considers that this statement 
is in error and that the words tip speed should be elimi- 
nated, for the tip speed at cavitation will vary with the 
E.H.P. being delivered, while for equal effective thrusts 
this E.H.P. will vary inversely as the speed of the ship, 
and a change in E.H.P. carries with it a change in revolu- 
tions. Should a propeller working in the wake of a certain 
huil cavitate at a certain speed while delivering a certain 
E.H.P., it will, should the loading of the ship be changed, 
cavitate at any new speed where the effective thrust 
delivered is the same as that being produced under the 
original conditions of loading. 

In comparing estimates for vessels with their actual 
performances, the difference between model tank condi- 
tions of hull smoothness and water conditions, and those 
that actually exist under trial conditions of the real ship, 
must be appreciated. It is hardly possible to obtain an 
exact similarity of these conditions, and therefore the 
actual E.H.P. for the model and ship may differ con- 
siderably, and a difference between the estimate and the 
actual performance will thus be produced. The principal 
causes of such differences of condition are roughness of 
ship’s bottom, adverse conditions of wind and sea, undue 
shallowness of water on trial course, poor helmsmanship, 
and possible error in assuming that the law of comparison 
holds for hull appendages. On this latter point, however, 
the estimates made where trial conditions were good in 
all respects agree so closely with the actual performances 
that it appears to be practically certain that the law of 
comparison does apply to the hull appendages. 

[t has often been noted in the cases of large vessels 
driven by turbines and by reciprocating engines that 
when the resistance for any given speed is increased to 
any extent, the propellers of the reciprocating-engined 
vessel immediately demonstrate a great superiority 
over those of the turbined-engined one, and this is still 
further accentuated when the sea conditions impose an 
additional load on the E.H.P. 








Naval Constructor Taylor, U.S.N., has demonstrated 
that with vessels of ordinary battleship form a decrease 
in resistance of about 1} per cent. occurs when the ship 
is trimmed approximately 3ft. by the stern. This per- 
centage decrease does not constitute the only gain that 
occurs in such cases, for by so trimming the vessel there 
is a considerable increase in wake, with a corresponding 
wake gain for the propeller, so that the thrust deduction 
remaining constant there results a large gain in propulsive 
efficiency, made up of the two factors, decreased resistance 
and wake gain. 

The conclusions arrived at from an examination of 
many ships’ results are :—(1) That the efficiency of a- 
propeller is sefiously affected by its position in relation 
to the hull of the vessel ; (2) that for any given propeller 
working under constant hull conditions of form, the 
E.H.P. for any given engine power remains constant, 
and this is independent of the speed of the vessel; (3) 
that for any given propeller working under constant 
hull conditions of form, the revolutions necessary to 
deliver any given E.H.P. vary with the speed of ship, 
the engine power remaining constant; (4) that model 
tank E.H.P. curves are correct and that appendage 
resistance varies according to the laws of comparison ; 
(5) that trials of vessels over shallow water courses should 
be prohibited, as such courses change completely the 
character of water flow to the propeller; (6) that deep 
water trials, by the close agreement of actual with esti- 
mated results, demonstrate the correctness of above 
statements ; (7) that torsion meters and indicators give 
accurate rsults on official trials, and that the large estimate 
of from 3 to 5 per cent. error usually credited to these 
instruments is incorrect, particularly at high powers ; 
(8) that results obtained from model tank experiments 
with model propellers will be correct when the model is 
properly proportioned to the full-sized propeller; (9) 
that where vessels are entered into competition based 
upon relative efficiencies of their propelling machinery, 
it is a positive error to base these efficiencies upon speed 
or revolutions, as both speed and revolutions per minute 
for equal load, represented by equal E.H.P.’s, vary with 
the loading of the hull, foulness of the ship’s bottom, 
weather and sea, while the engine power for this E.H.P. 
remains constant, except in cases where propellers are 
foul or their blades distorted. It shows, therefore, that 
the true criterion for efficiency of propelling machinery 
should be indicated or shaft horse-power developed by 
that machinery, and that the speed of the ship and 
revolutions of the propeller should be neglected. 








BUSINESS IN ENGINEERING. 


ENGINEERING, as we know it to-day, could not exist 
without its commercial side. The young engineer too often 
thinks that all engineering matters should be regarded as 
having only technical interest, and that commercial con- 
siderations are beneath the notice of the engineer. Well, 
abstract science is of very little value to the everyday 
world until it has been commercialised in some form or 
another. Of what value to the world at large would 
Stephenson’s invention of the locomotive have been if, after 
he had made his first engine, it had been described in 
papers, examined by learned professors, looked upon as an 
interesting novelty, and—allowed to rust ? Its value to 
mankind became apparent and real when it was seen to 
open up @ new era in transportation, when commercial 
men advanced the money to build a railway, by means of 
which it was demonstrated that goods were hauled cheaper 
and quicker than had previously been possible. 

Is this aspect of their work sufficiently borne in mind by 
engineers ? The author ventures to think that it is not, 
especially by younger members of the profession or busi- 
ness, whichever you like to name it. It is an aspect of his 
future work which is rarely mentioned by his early teachers 
and masters, and it is seldom mentioned in the classes of 
college or technical school. When the young engineer 
enters a works for his practical training, the one part that 
he never spends any time in is the commercial offices. His 
training is supposed to be completed when he has been 
through the shops and drawing-office, although he may 
have only the vaguest notions as to how material is bought 
and the products of the works are marketed and sold. He 
knows practically nothin: of such tl ings as costs, capital 
charges, profit and loss accounts, and balance sheets. 

Is it any wonder, and can it be otherwise, in view of 
the fact that engineering students receive no regular 
business training, engineers, as a whole, are poor business 
men. The engineer too often fails to realise the funda- 
mental fact that as soon as he leaves the training ground 
of school and college or workshop and becomes a salary 
or wage-earner, he has entered the business of engineering 
and that all bis actions and works will eventually be judged 
by the £s. d. standard. 

It has been pointed out that engineering work has to pass 
the final commercial test, and it can be seen that every 
engineer is also subject to the same scrutiny. As he 
advances in life and obtains more important pcsitions, he 
finds that business matters enter more and more into his 
work, to the exclusion of much technical work, till finally 
his next step will depend not so much on his technical as on 
his business ability. 

This is a commercial age, and it is inevitable that anyone 
failing to combine business ability with technical skill is 
doomed to limited advancement. 

Here it may be well to say that, in speaking of business 
or commercial methods, out and out commercialism is not 
intended to be the standard aimed at, but rather a judicious 
blend of technical skill with a more extensive use of true 
business principles in everyday work and problems. The 
engineer may rest well assured that there is no loss of 
dignity—certainly nothing degrading—in giving due 
weight and consideration to commercial values—/’rom a 
paper read before the Junior Institution of Engineers by 
Mr. F.G Hatch. 








Tue Exchange Telegraph Company’s cable from Cairo 
says that the military authorities have taken over, as from 
January Ist, the trunk lines from Cairo, Port Said, Suez 
and Ismailia. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) : 





GERMAN ENTERPRISE AND “ FRENCH ” PIPES, 


Sir,—It will, of course, be a matter of common knowledge to 
your readers that during the last ten years a large and con- 
stantly i ing quantity of (so-called) French pipes have 
been used in this country, particularly by gas and water engi- 
neers. The reasons for this were :—(1) The cost compared 
favourably with that of English pipes, (2) they were cast 
vertically, and (3) they were supplied in 3m. or 4m. lengths, 
even in smaller diameters—below 6in. One of the principal 
sources of these pipes was La Société Metallurgique d’Aubrives 
at Villerupt, whose foundry at Aubrives was visited by the 
British Associ ation of Waterworks Engineers—now the Institu- 
tion of Water Engineers—in the year 1904. The popularity of 
these “ French” pipes has no doubt profited by the Eniente 
Cordiale, and as a result of the present war it is probable that 
their aw will be greater than ever, assuming they are 
again offered on the English market on similar conditions to 
those prevailing before the war. 

With this prospect in view, it seems well worth while to reveal 
certain facts I have just gleaned from a French book entitled 
“ L’ Allemagne en France,” Louis Bruneau—Librairie Plon, 
8, Rue Garanciere, Paris. This book explains in detail the 
procedure adopted by German metallurgists, ironmasters, &c., 
to secure the control of the French iron mines and foundries. 
The opportunity for this procedure has arisen in the first place 
from the fact that France is well provided with iron ore, but is 
deficient in coal, while the reverse is the case in Germany. 
Collaboration on equal terms would no doubt have been possible, 
and would have been a mutual advantage to both countries, 
but the superior methods adopted by German firms, in regard 
to finance, administration and efficiency and economy of manu- 
facture have enabled them in the process of time gradually 
but completely to monopolise the control of the French companies. 
The means adopted towards this end have been thoroughly 
“German ’”’—that is to say, there has been plenty of business 
“ smartness,” but a marked absence of commercial honesty. 

It is not, however, my purpose to retail the contents of this 
book in the form of a letter, but to direct your readers’ atten- 
tion to the fact that the Société Metailurgique d’Aubrives et 
Villerupt is at the present moment controlled by the German 
trust ‘‘ Gelsenkirchen,” and its very influential head, Herr 
Thyssen. It is therefore to be noted by all English gas and 
water authorities and engineers that in placing orders with 
this firm they have been benefiting Germany rather than 
France; at any rate, since the year 1909 when the German 
control was consumated. At the present moment the Aubrives 
mines and works are, I believe, in the hands of the German troops, 
and it is impossible to foresee what will happen to them by the 
time the war is over, but unless and until these and other French 
»ipe foundries are released from German control, I urge all 
English engineers to avoid so-called French pipes at any cost. 

January 18th. ANnTI-GERMANICUS. 





INSANITARY BATHS AND WASH-BASINS. 


Srr,—Thanks are due to Mr. R. M. Deeley for drawing atten- 
tion to this all-important subject. To his list I would add the 
wood-encased baths, wash-basins and water-closets still to be 
found in a very great number, if not in the majority of houses. 
The wood casing is a harbour for filth, as many will doubtless 
have noticed, especially where the wood adjoins the bath or 
basin. After all, hygiene is purely a question of common sense, 
and it is usually the easiest thing in the world to attain it. 

One exceedingly flagrant case which I should like to bring t> 
your notice is the provision of the flushing knobs or handles 
on the seat itself in railway carriage lavatories of all places. 
Common sense dictates that the right place for such handles is 
on the wall of the lavatory compartment, at least 4ft. from the 
floor. For my part, I would take good care never to touch a 
seat handle in a railway carriage lavatory, and I believe most 
people experience the same repugnance. Yet the remedy is so 
simple. Will not the railway companies apply it ? 

January 19th. WHOLESOME. 





Srr,—The correspondent in your current issue draws atten- 
tion to a very important detail in modern so-called sanitary 
fittings. The marvel is that baths, &c.. of the type he refers to 
are made, or if made are ever sold. I suppose it is simply a 
ease of ignorant and thoughtless people accepting anything 
which the “sanitary plumber” cares to foist on to them. 
Personally, I class these filth traps with those antiquated 
abominations, the wash-out closet, and the “ Roman” bath, 
which threw back at you the dregs of the last user’s soapy water 
whenever you wished to take a bath—either hot or cold. The 
old-fashioned chain and plug is quite sanitary ; and if the latter 
is made of rubber or vulcanite there is no risk of chipping the 
enamel of the basin or bath. ‘ If, however, one must be up to 
date, there are fittings on the market which do not violate every 
eanon of hygiene and common sense. 

G. Herpert Baytey, A.M. Inst. C.F. 

Manchester, January 18th. 


PAPERMAKING AND ITS MACHINERY. 


Srr,—I have read with great interest the series of articles 
on papermaking in THE ENGINEER, and I trust that you will see 
your way to republish these in book form, as they form a very 
valuable addition to the literature of papermaking, particularly 
as there are very few good technical books on this subject— 
at any rate, English books. 

May I call your attention to a small error on page 546 in your 
description of the Vibromotor strainer? You say, “ We may 
further add that if the driving shaft is rotated anticlockwise 
the wheel C will rotate clockwise and vice versd.” This is 
incorrect. The rotation of the drum is always in one direction, 
whether the driving shaft rotates clockwise or anticlockwise. 
Probably the reason for thisis that greater motion is given to 
the Vibromotor end of the cradle arm B than to the pivot end D. 

London , January 17th. Leste N. Burt. 








Fioatine Axies.—There appears to be much diversity of 
opinion as to the meaning of the term “ floating,” “ semi- 
floating” and “ non-floating,” as applied ‘to live axles. These 
terms, says Mr. G. W. Watson in a paper on “ Live Axles” 
read before the Institution of Automobile Engineers, are much 
used in impressive tones by many salesmen and others who have 
obviously no conception of their meaning; they often couple 
them with varying arrangements of spring mounting, torque 
and thrust rods, &c., in a most perplexing manner. The inter- 
pretations proposed by Mr. Watson are :—Floating axle: An 
axle in which ‘the wheel-driving or differential shafts transmit 
only torsional effort. Semi-floating axle: An axle in which the 
wheel-driving. shafts partly or wholly support the bending 
stresses due to the gear drive plus the torsional stresses, but 
which are relieved of all bending stresses due to the imposed 
load and the tractive resistance. Non-floating axle: An axle 
in which the differential shafts wholly or partly take the com- 
bined bending stresses due to the imposed load and the tractive 
resistance, plus the torsional stresses due to the transmission of 
power to the wheels. 
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RAILWAY MATTERS. 





Some important evidence was given on Tuesday last 
at the coroner’s inquest into the Jarrow railway disaster, 
and it was then again adjourned until Tuesday next. 
Colonel von Donop was to resume the Board of Trade 
inquiry yesterday—-Thursday. 


THE Chicago and North-Western Railway Company has 
for a long time cénducted the vigorous ‘‘ Safety First ”’ 
Campaign. One of its devices is a safety postal card. 
Printed on one side of the card is the address of the Safety 
Committee, and on the other side there are spaces for 
reporting practices or conditions likely to result in accident. 
According to a circular recently issued no fewer than 
24,176 recommendations have been received on such cards, 
all of which, except 674, have been put into effect. 


THE patriotic names to be borne by the ten London and 
North-Western engines as mentioned in this column on 
December 24th will, we learn from Railway News, be 
No. 27 “* General Joffre,”” No. 88 “‘ Czar of Russia,’’ No. 122 
‘** King of the Belgians,’’ No. 160 “‘ King of Servia,’’ No. 185 
“King of Italy,’ No. 877 ‘“‘ Raymond Poincaré,”’ No. 1333 
‘*Sir John French,” No. 2275 ‘‘ Edith Cavell,’ No. 2396 
“Queen of the Belgians,’’ No. 2408 ‘‘ Admiral Jellicoe.” 
The engine which bore the name ‘“ Dachshund ”’ has had 
it changed to “ Bulldog.” 


Tue London, Brighton, and South Coast Company has 
now issued a notice requesting passengers at intermediate 
stations to assist the station staff by themselves opening 
and closing the carriage doors as required. The same 
company kas also done a public service by drawing atten- 
tion to the fact that under the Defence of the Realm Act 
the responsibility for lowering the blinds at night rests 
with the passengers and not with the railway staff, but the 
“retaining gear”? for the blinds in many cases is still 
defective, and the blinds refuse to remain lowered. 


Many American railroads are storing immense quantities 
of coal in view of the possibilities of a strike in April, when 
existing understandings terminate. The New York 
Central has 140,000 tons, Michigan Central 200,000 tons, 
Big Four 70,000 tons, Grand Trunk 80,000 tons, Pennsyl- 
vania 60 days’ supply, Commonwealth Edison 300,000 
tons, Union Stock Yards 150,000 tons, and six large 
interests 1,700,000 tons. All are rapidly adding to their 
accumulations, as the prospective terms of the associated 
mines are of impossible acceptance in their present shape. 


Mr. W. G. Bett, the engineer-in-chief of the Common- 





wealth Government Railways, reports as to the Trans- 
continental Railway that in Western Australia the route | 
has been surveyed and definitely located for 260 miles. | 
In South Australia the survey is complete throughout, | 
and the route has been definitely fixed for the 428 miles | 
51 chains between the terminus of Port Augusta and | 
Ooldea ; 240 miles in Western Australia and 263} miles | 
in Southern Australia were ready for platelaying, out | 
of which total of 5034 miles 4954 miles had been done. | 
Very heavy earthworks at the South Australia end are 
now being approached, but it is hoped that the rails will | 
be laid throughout by the end of the present year. 

In the House of Commons on the 10th inst. Mr. Hogge | 
said that the Caledonian and North-Britjsh railway | 
companies offered as an explanation of the non-delivery of 
goods that they had 10,000 wagons out of commission, and | 
he asked that the Board of Trade would make some effort | 
to put these wagons into service again in order thet the | 
traders of Scotland might get on with their work. Mr. | 
Runciman replied that he was in communication with the 
Railway Executive Committee on the subject of rolling 
stock. The companies laboured under considerable 
difficulties owing to a considerable proportion of their 
works being taken for munition purposes, and for the 
moment they cannot part with the skilled workers em- 
ployed in the making of munitions. 


Wuttst the Board of Trade does not enjoy general 
powers as to the equipment of the rolling stock on under- 
ground electric railways being of non-inflammable material, 
such powers are always given, as in the Bill for the construc- 
tion of the railway a clause, reading as follows, is regularly 
inserted :—The company shall from time to time submit 
for the approval of the Board of Trade plans, sections, and 
other details of their proposals with respect to (a) per- 
manent way, tunnels, platforms, stairs, lifts, and other 
communications ; (6) rolling stock ; (c) lighting, and (d) 
ventilation, and the railway, rolling stock, and other 
works shall be constructed, reconstructed, and maintained 
only in accordance with plans, sections, and otoer details 
as approved by the Board of Trade. 


THE Inter-State Commerce Commission, in its report for 
the year ended June 30th last, expresses gratification at 
the reduction in the number of collisions that were inquired 
into by the Division of Safety ; an improvement considered 
to be due to the persistent work of the railroad safety 
committees and to the exposure of bad operating condi- 
tions by the Commission. It is stated that derailments 
caused by malicious tampering with track or switches are 
becoming numerous enough to furnish a cause for alarm. 
Six accidents of this nature occurred during the year and 
caused twenty deaths and injury to ninety-two persons. 
The Commission suggests better policing of tracks and 
rigid enforcement of laws against trespassing; also the 
use of track circuits to indicate open switches or broken 
rails. 


Tue chief mechanical engineer of the Great Central 
Railway, Mr. J. G. Robinson, has recently converted an 
0-6-2 tank engine built by his predecessor, Mr. Thomas 
Parker, in the “nineties.”” The sizes of the cylinders, 
wheels, boiler, fire-box, and length over frames and buffers 
are unaltered, but the radial axle-box for the trailing 
wheels has been replaced by a two-wheeled truck. The 
weight on the coupled wheels in working order has been 
increased from 48 tons 17 ewt. to 54 tons 5 ewt.; the 
weight on the radial wheels reduced from 13 tons 15 ewt. 
to 11 tons 15 ewt., and the total weight in working order 
increased from 60 tons 12 ewt. to_66 tons. The tank 


capacity has been enlarged from 1360 gellons to 2000 
gallons, and the bunker capacity from 126 cubic feet to 


| oil. 





184 cubic feet. 


NOTES AND MEMORANDA. 


AccorDING to the Madrid Cientifice, trials have been 
made at Corunna of a radio-telegraphic receiver, invented 
by Professor Gonzalo Brano, with excellent results. The 
increase in sound has allowed of the hearing of messages 
from Madrid and all the stations on the Spanish military 
system, including those in Africa. It has also been found 
possible to receive by ear, with the telephone, messages 
from the Eiffel Tower, Poldhu, and Norddeich, and to 
record on the Morse tape messages from all the stations 
mentioned. 

Motor Traction in a recent issue refers to an interesting 
searchlight outfit. The generating plant is carried on a 
two-ton motor lorry, and is separately driven by a two- 
cylinder engine of 4.75in. bore by 4.5in. stroke. This 
is coupled direct to a Westinghouse dynamo which develops 
56 ampéres, 125 volts at 1200 revolutions per minute, and 
has a centrifugal governor for close regulation. There are 
two searchlights 14in. in diameter and 5000 candle-power, 
and cables enable them to be operated a quarter of a mile 
from the generator. 

A VERY useful historical review of the various methods 
of testing magnetic materials is given by Messrs. A. Camp- 
bell and D. W. Dye, of the National Physical Laboratory, 
in @ paper communciated to the Institution of Electrical 
Engineers and published in the Journal. This summary 
of methods used in the past affords to the practical experi- 
menter a variety from which he can choose what is most 
suitable for his samples and equipment of instruments. 
The essential feature of the methods given is that the value 
of H, the magnetising force, is not calculated from the 
indefinite length of the magnetic circuit and the ampére 
turns, but is directly measured by the aid of a special form 
of search coil placed as near as possible to the surface of 
the iron, through which passes the flux in the air, but not 
in the iron. 

A 100-x1LowatTrtT direct-connected exciter set soon after 
erection developed a slight knock which the operators were 
unable to stop. It ran about four years with the sound 
gradually getting worse, and the operators were sure that 
the trouble was in the armature, which was keyed solidly 
on the shaft, but which gradually seemed to be getting out 
of balance. Finally the risers from the commutator to 
the armature coils began to break. The commutator was 
then removed from the shaft, and the trouble found out. 
The armature was fitted with the usual cast iron spider 
with all the laminations keyed to it with one key. The 
laminations were too large for the spider and had been 
improperly keyed on, allowing them to work backwards 
and forwards on the key, thus causing the knock and finally 
crystallising the risers. A new key was fitted, and the set 
is running quietly. 

Ir is often necessary to seal up holes in transformer or 
oil-switch cases where wires pass through. Probably the 
most commonly used material for this purpose is a mixture 
of sulphur and plaster of Paris. Either material used by 
itself may answer the purpose in some cases, but if the 
two are mixed half and half it gives a very hard substance 
when it has set, and one that is impervious to transformer 
The sulphur should be melted in a ladle or pot and 
then an equal quantity of plaster of Paris mixed thoroughly 
into it. This mixture should be poured into place while 
hot. Trouble is often experienced from oil being syphoned 
out of transformer cases on account of the braided insula- 
tion on the lead wires. When this takes place it is usually 
found that the insulation on the wires dips down into the 
oil. If the oil level is lowered below the terminal board 
inside the case and the insulation on the leads scraped off 
so that where the wire enters the surface of the oil its 
metallic surface only is exposed to possible contact with 
the oil and the leads are properly sealed, there will be little 
trouble due to syphon action. 


THE establishment of a Government plant to make nitric 
acid out of the air for use in manufacturing smokeless 
powder, in case the supply of nitrates, which now comes 
from Chile, should be cut off by war, has been recom- 
mended to the U.S.A. Government in a report by the Naval 
Consulting Board. Dr. L. H. Baekeland, chairman of the 
Committee on Ordnance and Explosives, said that unless 
the country had such a plant all of the preparedness in the 
way of big guns could be speedily rendered useless by an 
enemy able to seize the Chilean ports or to interfere with 
ocean traffic between this country and Chile. The plan 
is that the Government shall take possession of water 
power somewhere in the interior, inaccessible to an invading 
enemy, and there erect a plant to make nitric acid from the 
air and experiment in order to obtain the best and cheapest 
methods. Since nitrate cannot be taken from the air at an 
expense small enough to make it a profitable enterprise, 
it is absolutely necessary, according to Dr. Baekeland, 
that the United States Government should undertake to 
develop it. The United States is almost entirely self- 
dependent as far as munitions requisites are concerned, 
with the exception of nitrates. 


In continuous-current machines there are a number of 
apparently distinct limitations, such as sparking at 
brushes, flashing at the commutator, burning and blacken- 
ing at the commutator face and picking-up of copper, 
which, in reality, are intimately related to each other. 
Mr. B. G. Lamme, in a paper read recently before the 
American Institute of Electrical Engineers, brought out 
such relationships and showed that all these actions are 
special cases of well-known phenomena. In this paper the 
theory of commutation is considered only in its relation 
to the electromotive forces generated in the coils short- 
circuited by the brush; and the limiting electromotive 
force per:commutator bar and per brush is shown to 
fixed principally by brush contact resistance. The effects 
of the negative coefficient of the contact resistance is also 
referred to briefly. The limitations set out above are next 
considered in some detail, and, in conclusion, a brief 
chapter is given on design limitations of large capacity 
high-voltage machines as fixed by commutator peripheral 
speed. A useful appendix is added covering a method for 
determining the maximum capacity of continuous-current 
machines in terms of the short-circuit volts per commutator 
bar when the various constants in the machine are given 
certain limiting values. The results show that in large 
high-speed machines the maximum capacity is considerably 
above present practice. 





MISCELLANEA. 





THE increase in the electric power used in the lead 
district of South-Western Missouri increased from 
3,854,985 kilowatt-hours in November, 1914, to 7,270,890 
kilowatt-hours in November, 1915. 


THE quantity of motor spirit imported into this e~uatry 
during the past year was 144,939,700 gallons, va.ved at 
£5,262,547, as compared with 119,030,155 gallons, ~slued 
at £4,301,865, during 1914, and 100,858,017 ga .ons, 
valued at £3,803,397, during 1913. 


Some little time ago a fatality of a very distressing 
character occurred at Condover, near Shrewsbury, to an 
engine-driver named George Albion Smout. With a 
fellow-workman named Taylor he was in charge of a 
traction engine and threshing box. About mid-day, the 
two men had brought the engine as far as Condover, when, 
owing to a plug in the boiler being forced out, there was 
a sudden discharge of steam and hot water to the fire-box. 
The two men jumped from the engine, and the man Taylor 
escaped with a severe scalding, but the driver fell under 
the wheels of the engine and was instantly killed. 


AccorRDING to the Times, an important report from the 
Advisory Committee of the Board of Trade is in the press, 
and may be expected shortly. It is understood that 
Government subsidies for certain industries are advocated 
and protection by tariff also approved by overwhelming 
majorities. It is also said that the Committee has dealt 
with copyright, trade marks and patents, and that a 
section of the report is devoted to the great need for 
scientific training and research. The Advisory Committee 
includes representatives of the Board of Trade, Colonial- 
office, the Colonies, and a large number of commercial 
men in this country. 

Ir appears that the celebration of the Electrical Pros- 
perity Week throughout the United States resulted in a 
huge success and public interest was aroused to an 
unprecedented extent. In Philadelphia, according to 
the Electrical World, prizes for electrical decorations were 
given to the amount of £100 per night, and 1160 wiring 
contracts were signed on special terms ; an electric show 
at Memphis was crowded—admission free—and in Syra- 
cuse the electric lighting company was highly pleased 
with the results obtained : in Milwaukee, during the first 
two days of a co-operative exhibit, orders for more than 
£10,000 worth of goods were received, and similar exhibi- 
tions took place in many other centres, always with great 
success. 

In a lecture recently delivered before the Derby Society 
of Engineers, Mr. H. M. Thornton said :—‘‘It would 
hardly be too sweeping a statement to say that all the 
requirements of our Army and Navy are under tribute 
to gas in some way or other. Of my own personal know- 
ledge, I know that the enormous dutput of war materials 
we have received from our manufacturers could not have 
been so rapidly made without the aid of industrial gas 
appliances, many of which, in their present economical and 
effective form, are of comparatively recent introduction. 
It is, I venture to claim, largely due to the service of in- 
dustrial gas apparatus that our new armies were in a 
position to take the field much earlier than could otherwise 
have been the case.” 

THE production of steel in Germany during September 
was, according to official data published in Stahl und Eisen, 
1,174,350 metric tons, which is the largest since the war 
started, comparing with 1,158,702 tons in August. There 
was also the highest daily rate, 45,167 tons, the best pre- 
vious being 44,546 tons per day in August last. The Sep- 
tember output in 1914 was 663,223 at 25,509 tons per day. 
This year’s September production was made up of Bessemer 
steel ingots, 594,229 tons; open-hearth ingots, 494,750 
tons ; steel castings, 64,337 tons ; crucible steel, 8415 tons ; 
and electric steel, 12,619 tons. The output to October Ist, 
1915, was 9,617,878 tons, against 12,224,877 tons to 
October Ist, 1914. The daily Press cabled report of the 
October output showed 1,214,855 tons. 


THE Patent-office announces that, in order to give the 
public the advantage of having abridgments of specifica- 
tions up to date while retaining their numerical sequence, 
applications for patents made subsequent to 1915 will be 
given new numbers when their complete specifications 
are accepted, or become open to public inspection before 
acceptance. The new numbers will start with No. 100,001 
—without any indication of date—and will supersede the 
original application numbers in all proceedings after 
acceptance of the complete specifications. It is intended 
in future to issue abridgments of specifications in the 
illustrated official Journal a few weeks later than that in 
which their acceptance or publication is advertised, so 
that they will be available for search purposes soon after 
the printed copies of the specifications are on sale; but 
until the system is fully in force they will only be issued 
when there are sufficient to make up a full sheet of sixteen 
pages. The present series of abridgments will run con- 
currently with the new series in the Journal until April, 
1917, when it will be entirely superseded. 


THE Tramways Committee of the Birmingham City 
Council has publicly announced that owing to the 
stringent lighting regulations it has become necessary 
to reduce the speed of motor omnibuses.. When the 
thoroughfares were well lighted a half-hourly service of 
omnibuses between Moseley and New-street could be 
maintained regularly, but since the regulations regarding 
reduced lighting came into operation the service could not 
be continued with any degree of time-table accuracy. 
Sometimes an omnibus was five, ten and even twenty 
minutes late, and the explanation of the motorman that 
extra care had to be taken in the interests of public safety 
could not be refuted. It was irritating to passengers and 
also to the department to experience such irregularity 
almost daily, and as the public preferred a half-hourly 
service, leaving the terminus at the hour and half-hour, 
the department decided to curtail the length of the route. 
Hitherto the outer terminus has been at College-road, 
near the College, but now it has been removed to the 
junction of Wake Green-road- and Billesley-lane. This 
shortens the route by about 500 yards, but it ensures an 
accurate time-table, which the longer distance could not 
do. The alteration will come into force on Monday next. 
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LANCASHIRE AND YORKSHIRE RAILWAY—CLAYTON JUNCTION POWER STATION 
(For-description see page 52) 





Fig. 14—ASH AND SOOT RECEIVER Fig. 15—TURBINE AND RECIPROCATING FEED PUMPS 
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Fig 16—THE BOILER HOUSE 
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The Taxation of Profits. 


THERE appears to be a certain amount of confusion 
in the minds of some people with reference to the 
taxation of war profits. This confusion has come 
about through two Acts similar in nature, yet, as a 
matter of fact, quite distinct, being in operation at 
the same time, viz., the Finance Act, levying a tax 
of 50 per cent. on the excess profits of uncontrolled 
firms, and the Munitions Act, which permits con- 
trolled firms to retain only a small percentage— 
—20 per cent.—above their standard profits out 
of any profits made beyond that standard. The 
latter is arrived at by averaging the two years 
immediately preceding the outbreak of war, whereas 
the standard profits of uncontrolled firms is arrived 
at by averaging the best two years out of the three 
immediately preceding the outbreak of war, or, if 
those years were subject to unusual depression, the 
average of any four out of the six preceding the war. 
The Finance Act provisions operated in the case, say, 
of firms whose balance sheets were made up to 
December 31st, 1914; but if those firms came under 
control in July, 1915, from that time they were 
subject to the operation of the Munitions Act for 
profit taxation purposes, being therefore for six 
months under one Act, and for the latter half of the 
year under the other Act. In this article it is pro- 
posed to deal with the Munitions Act provisions. 
Under this measure controlled firms are apparently 
permitted, from the date on which they became con- 
trolled, only to retain as much of their excess profits 
as may be represented by 20 per cent. of their 
standard profits. Thus, paragraph one of section five 
reads :—‘* The net profits of a controlled establish- 
ment shall be ascertained in accordance with the 
provisions of this section, and rules made thereunder 
and the amount of profits divisible under this Act 
shall be taken to be an amount exceeding by one- 
fifth the standard amount of profits.” But the 
word “ apparently ” should be read in a very broad 
sense, for clauses three and four of the same section 
show that this very drastic confiscation of the profits 
made by controlled firms is rather more apparent 
than real, as will be seen presently, though the 
spirit of clauses one and two of the section is un- 
doubtedly intended to conciliate trades unionism, 
which imagines it has made sacrifices that require a 
counterpart in the restriction of the profit-making 
power of employers. 

In contrasting the taxation of excess profits of 
controlled and uncontrolled firms, it has been not 
unusual to speak of the retention by the former of 
one-fifth of their extra profits and by the latter of 
50 per cent., the remainder to be handed over to 
the State. As the clause quoted above shows, that 
is not the letter of the law so far as it concerns con- 
trolled firms, because the amount of profits divisible 
is to be only a sum “exceeding by one-fifth the 
standard amount of profits,” but for ordinary rough 
calculation it will generally be found to work out 
very near the mark. That, at any rate, will be the 
case with controlled firms which, during the war, 
do no more than double their net profits each year. 
For example, let us suppose that a given firm’s 
average profit for the two years preceding the war 
was £100,000. In the first year under control it 
made £200,000. Without allowing for any special 
claims—under clauses three and four—it is entitled 
to an amount equal to one-fifth of its excess profits, 
or £20,000, making the total net profits for the year 
£120,000, There may be many firms whose profits will 
show a 100 percent. increase, but it is open to question 
whether, with the high wages and overtime, inflated 
raw material prices, and enormous freight rates, 
the instances in which net profits exceed this increase 
will be particularly numerous. Where such cases 
occur, and the standard amount of profit is, say, 
£100,000, the firm cannot, of course, retain, except 
under special claims, more than £120,000 in all, or 





£100,000 plus 20 per ‘cent. On the other hand, a 
controlled firm with the same standard amount of 
profit making a net profit of £120,000 would retain 
the whole, handing nothing over to the Government 
under the Munitions Act. It may be taken for 
granted that the majority of profit increases will be 
found to range between 20 and 100 per cent. 

For the purpose of emphasising the difference 
between a controlled firm having 80 per cent. of its 
excess profits taken away and being only allowed to 
keep 20 per cent. above its pre-war standard, many 
examples have been advanced. One of these supposes 
that a firm whose pre-war standard was £10,000 
made, under the Munitions Act, £100,000, and points 
out that such a firm, instead of being able to keep 
£10,000 plus £18,000—20 per cent. of the £90,000 
extra profits—or £28, 000 in all, as at first proposed 
under the Act, is only permitted to retain the original 
£10,000 plus 20 per cent. of £10,000, ‘making £12,000 
in all, whilst if the total profits were £1,000,000 or 
£10,000,000, the firm would only be able to keep 
£12,000. That example states the case exactly as it 
stands in the letter of the law. In what spirit the law 
will be actually interpreted remains to be seen, but it 
must be admitted that the case quoted is likely to 
be very exceptional. The controlled firm whose 
average profits for the two years prior to the outbreak 
of war were only £10,000, and which suddenly on war 
work made £100,000, must either have had a great 
deal of plant lying idle during the two pre-war years 
or must have extended its premises and purchased 
new machinery in order to cope with the Govern- 
ment’s war requirements. In either case clauses 
three and four of section five appear to apply, for 
under these the firm should be able so to represent 
its position that a substantial sum would be allowed 
for the excess profits, or added to the “ standard ” 
amount—which is the same thing—before the 
question of adding from the excess profits a sum 
equivalent to 20 per cent. of the “standard” was 
taken into consideration. In that way the firm 
might conceivably find itself retaining more than 
£28,000 of its earned profits. A further examination 
of the change in the measure from the proposal to 
tax controlled firms 80 per cent. off their excess profits, 
to the decision to permit them’ to retain only 20 per 
cent. above their pre-war standard, reveals another 
point in favour of the Act as it stands. At present 
a firm whose pre-war standard is £100,000 earns, say, 
£120,000 and retains the whole of it. Under the 
80 per cent. proposal the firm would only have 
retained 20 per cent. of the £20,000, or £4000, thus 
showing a total divisible profit of £104,000 compared 
with £120,000 under the Act. Just in the same way 
an uncontrolled firm retains the amount of its pre-war 
standard, and, roughly speaking, hands over one- 
half of the remainder of its profits to the Government. 
For example, the standard is, say, £10,000. It 
earns £15,000, retains £12,500 and hands over 
£2500 to the State, without any of the opportunities 
for adjustments and relief which controlled firms 
have, if they only keep a sharp look-out for them. 
On the face of it there seems glaring inequalities in 
the two methods of taxation, but whether these 
inequalities remain after the adjustments possible 
for controlled firms under clauses three and four of 
section five is quite another matter. Would many 
of the large controlled firms be prepared to change 
places with the hard-and-fast 50 per cent. people ? 
That is the ultimate test. 

But, apart from all these things, there are 
undoubtedly real grounds for complaint by con- 
trolled establishments. There are defects which 
need attention. Take the question of income tax 
assessment. Here the Ministry of Munitions and the 
Inland Revenue Department are pulling against each 
other. The former agrees that certain special 
allowances should be made before arriving at net 
profits. The latter disregards these allowances for 
income tax purposes. The two views are thus 
diametrically opposed. The Government with one 
hand gives and with the other takes away. Let the 
Munitions Department and the Inland Revenue 
authorities come to some understanding that in 
these matters they will speak with one voice, other- 
wise all such “allowances ”’ become more or less a 
farce. Then, again, uncontrolled firms deduct from 
their total profits the amount of income tax payable 
before the sum in excess of their standard is divided 
equally with the Government. Controlled firms, 
however, pay income tax upon their whole profits, 
though, presumably, they will later on obtain a 
rebatement as regards assessment on that portion 
of their profits taken by the State. But why in 
that matter should they not have been placed 
definitely on all fours with the other firms? Then, 
again, take the armament firms. These people have 
had enormous sums locked up in valuable machinery 
which, although essential in the manufacture of 
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certain things, have had to lie idle for large periods 
of each year simply because only an occasion like the 
present called for its regular use. This machinery 
has always been a national asset and is proving itself 
such now ; but the average profits of the two years 
prior to the outbreak of war bear practically no 
relation to this expenditure, of which the country is 
now reaping full advantage. Would it be just to 
make no adequate allowance for this, in addition 
to the legal standard ? In common with all other 
plant, that special machinery is now being run to 
death. None of it at present in use will be worth 
anything in five years’ time. And what about 
the many buildings, notably shell and gun shops, 
which were in course of erection during the year or 
so preceding the war? The “standard” profit 
reaped no benefit from these, so that a liberal allow- 
ance should be made for them under clauses three 
and four. 

There is one way in which controlled firms might 
assist one another, viz., in the fixing of the special 
rate of depreciation. They are all working practically 
night and day, so that there is little ground for 
differentiation in that respect, yet some may be 
claiming 15 per cent. and obtaining it and others, 
in ignorance or undue modesty, asking for only 5 per 
cent. The latter, of course, if their claim is esta- 
blished, will receive no greater allowance than they 
ask for, though they may be quite as much entitled 
to 15 per cent. as those who asked for and obtained 
it. It seems that controlled firms would do well to 
confer together upon a point of this kind and come to 
some agreement as to the percentage to be claimed. 
In conclusion, the cry against munition works’ 
profits is very considerably overdone, even supposing 
any justification for it existed. In most cases turn- 
overs are proportionately higher than net profits, 
and there should be sufficient business acumen in 
Government departments to see that contracts are 
placed only on reasonable terms. For the rest it 
is passing strange that the very men—the trades 
unionists—who are loudest in their denunciation of 
war profits are the most clamant in their demands 
for wage increases, special overtime rates, and war 
bonuses. 

Whatever happens in this matter of profits taxa- 
tion, it surely should always be borne in mind by 
the Government that many of the controlled firms 
in pre-war days had businesses which consisted of 
75 per cent. of private trade, built up in almost every 
market in the world. To-day it is questionable 
if they have been able to retain 4 per cent. of that 
trade. It has had to be abandoned in the interests 
of the nation. It has been abandoned with scarcely a 
murmur. Something handsome is due to such firms, 
which have—and can have—no possible guarantee 
that that lost trade will ever be restored in its entirety. 
It may be—and more. But it may not be regained 
at all. In the meantime the machinery they acquired 
for it is being used for the support of the country 
and of the Allies. 


The Serew Propeller. 


Caprain C. W. Dyson, of the U.S.N., a prolific 
writer on all phases of the propeller problem, has 
contributed another paper to the Journal of the 
American Society of Naval Engineers, a résumé of 
which will be found in another column. An attrac- 
tive title has been chosen, but apparently it has 
only been set up to be immediately knocked down, 
for the author proceeds at once to prove that the 
seeming vagaries of propeller performances involve 
no mystery, but are, in fact, caused by incomplete 
understanding of the conditions under which pro- 
pellers work. The paper is really a broad general 
statement of the many complexities which must be 
clearly appreciated before a correct analysis of 
propeller action can be arrived at. 

Captain Dyson reproduces some of the more 
important charts recently published in his work 
“Screw Propellers,” and it is interesting to note 
that already he has had occasion to make certain 
modifications of the data there given. For instance, 
he now corrects the main curve of propulsive co- 
efficients for propellers of large projected area ratio, 
““ because experience has shown conclusively that 
higher values of propulsive efficiency can be realised 
in this region than were credited to it in the original 
curve.” Similarly, in dealing with the incidence of 
cavitation, he at one time advanced the statement 
that the point of cavitation depended on the tip 
speed and the effective thrust. He now considers 
that “this statement is in error and that the words 
tip speed should be eliminated, for the tip speed at 
cavitation will vary with the effective horse-power.” 
We pointed out at the time the original statement was 
made that tip speed as a basis of computation for 





arriving at the point of cavitation was an insecure 
one, and that not even the thrust developed was 
a certain criterion of the conditions which cause 
cavitation. Captain Dyson, however, now follows 
Barnaby in considering thrust to be the controlling 
factor, though it must be apparent that cavitation 
has been experienced in many vessels where the 
limiting thrusts per unit area have varied consider- 
ably. It is only reasonable to suppose from dynamic 
considerations that the rate of revolution must have 
an important bearing on the matter, and it has been 
shown more than once that a more likely criterion 
of the phenomenon of cavitation is the rate of slip. 
Captain Dyson is a wholehearted believer in the 
model tank method of analysis, and he indicates in 
the clearest terms the conditions which must be 
observed in order that model trials may compare 
with actual ship results. The ship’s bottom must 
be clean and smooth, the depth of water must be 
sufficient, the trial runs should be taken on a straight 
course with little rudder action, and the conditions 
of wind and weather should approximate to the 
smooth water conditions of model trials. The 
trial draught and trim should correspond with the 
model test condition, and the E.H.P. due to appen- 
dages should have been ascertained from the model 
tests. The last condition is interesting at the 
moment; for Mr. G. 8. Baker, of the William Froude 
Tank, has recently stated that model experiments 
with appendages such as struts and shaft bosses are 
useless as indications of the real power absorbed by 
similar excrescences in the ship. We have already 
expressed our belief that this conclusion is a doubtful 
one, basing our opinion on the simple fact that such 
a discrepancy as Mr. Baker supposes would long ago 
have shown itself in the form of serious disagreement 
between estimated and attained measured mile 
results. Captain Dyson says, in speaking of this 
matter, that although there is possibility of error in 
assuming the “ Law of Comparison ”’ to hold for hull 
appendages, that “estimates made where trial 
conditions were good in all respects agree so closely 
with the actual performances, that it appears 
practically certain that the ‘Law of Comparison ’ 
does apply to the hull appendages.” With this opinion 
we cordially agree. The paper exhibits the strong 
partiality which the author always shows for the 
reciprocating engine. In the present instance he 
calls attention to the great advantage which large 
diameter propellers running at low revolutions have 
over small diameter quick-running propellers of 
turbine ships, when the datum thrust is increased 
by deep loading or adverse sea conditions, but it is 
probable that the advantage would disappear if 
the turbines acted through gearing on larger and 
slower turning propellers, and that this is possible 
is amply proved by recent developments. One of 
the striking features of the paper is the confidence 
shown in the accuracy of torsionmeter and indicator 
results as a basis on which acceptance trials should 
be carried out. It is suggested that all competitive 
trials of ships should be based on the shaft horse- 
power or indicated horse-power developed by the 
engines, and not upon speed and revolutions over 
a measured distance, which depend so much on 
many variables, such as state of bottom, weather 
conditions, loaded draught, &c. This is a perfectly 
logical contention. It is, indeed, the condition often 
laid down by our own Admiralty when the design 
is a standard one. In such cases the development of 
a specified horse-power is all that the owner asks of 
the contractor, but where design of hull and of pro- 
pellers is also part of the contractors’ work, even 
for competitive ships, it is only reasonable to expect 
that the owner will demand the attainment of a 
certain speed at certain revolutions on a predeter- 
mined draught. The development of a high power 
for a relatively low speed of ship is no satisfaction 
to the owner, whose basis of calculation is cargo 
carried for fuel consumed. It is a matter for the 
contractor to assure himself that all the variable 
conditions are either in his favour or at least not 
acting to his detriment during the official trials. 

We are not sure that Captain Dyson’s methods of 
stating some parts of his thesis are calculated to 
dispel the apparent mystery of the screw propeller. 
For instance, he speaks throughout of the effective 
horse-power delivered by a propeller. Now, it has 
become a useful convention to use the term E.H.P. 
to denote the tow-rope power of the ship which has 
to be balanced by the thrust horse-power developed 
at the propellers in order that a uniform speed may 
be maintained. The two forces “thrust” and 
“augmented resistance” are equal and opposite, as 
are the two powers “ thrust power ” and “ augmented 
E.H.P.,” but it seems a pity to disturb the definite 
distinction which has been set up and to speak of a 
propeller developing effective horse-power. Then, 
again, the paper speaks of revolutions depending on 





the rate of flow and the “density” of the water 
flowing to the propeller, and in another place of “a 
natural loss due to the hull itself affecting the density 
of the water in the column flowing to the propeller.” 
The meaning attached to the word “ density ” is not 
clear. Water is an incompressible fluid, and its 
density is practically constant, except for temperature 
changes. It is not easy to follow the thought which 
attributes a change of density of the water to hull 
effects. Greater stress is laid upon the relative 
importance of projected area ratio and on tip clearance 
than we consider warranted, but this is a matter 
upon which there is much room for difference of 
opinion and upon which one would not care to 
dogmatise. .There are many other points of the 
greatest interest in the paper, which bristles with 
debatable questions, but there can be only one 
opinion about the great value of the contribution 
and nothing but admiration for the untiring persist- 
ence and perseverance with which the author applies 
his undoubted ability to the solution of this most 
perplexing of problems, which may be no “ mystery,” 
but is certainly elusive enough to be easily mistaken 
for one. 








WAR CRIPPLES IN AUSTRIA AND GERMANY. 


Tue following article, sent to us by our Swiss 
correspoadent, may at first sight appear to have but 
little to do with engineering. But our readers 
cannot fail to be interested in a subject, which stirs 
every feeling of humanity, and on consideration they 
will see that engineers are concerned not only in- 
directly but directly in the matter. A very great 
number of engineers and mechanics must come back 
from the war disabled or maimed in some respect, 
and it is to the interest of the country that no effort 
should be lacking to make them once more useful 
and contented members of the profession and trades 
to which they belong. Much, then, may be learnt 
from this pathetic but inspiring account of that 
village with the pitiful name—* Cripples’ Town.” 


Both in Austria and Germany continuous efforts 
are being made to reduce to @ minimum the helpless- 
ness of the thousands of maimed and mutilated 
soldiers being discharged as ‘“‘cured”’ from the 
hospitals. Cured of course they are, in the sense that 
their wounds are healed, but they are still often 
entirely helpless when it is a question of setting about 
earning a living once more. It is not doctors and 
philanthropists alone who are engaged in endeavouring 
to help these war cripples to help themselves. Very 
diverse minds and abilities are trying to simplify the 
problem. The German Institute of Engineers, for 
example, is rendering great assistance, especially in 
the matter of encouraging the perfecting of artificial 
limbs, for it is desired as far as possible to prevent 
anyone who has become maimed in the service of his 
country ever being reduced to beggary. 

It is, of course, impossible for any outsider, and, 
for that matter impossible for any save a very few 
Austrians and Germans, to ascertain exactly how 
many Austrian and German soldiers have been per- 
manently maimed and mutilated by this war. At 
present German casualty lists are unobtainable in 
neutral countries, and if they were available they 
would afford no indication as to whether a wound is 
such as to result in crippling or not ; while in Austria, 
if such a thing as a casualty list exists, which is doubt- 
ful, it can certainly lay no claim to even approximate 
exactness or completeness. 

A few days ago I was talking to a medical man, the 
subject of a neutral State, whom I have known for 
many years, and who has been attached as surgeon 
to the Austrian army. He did not work in a hospital 
in any Austrian town, but was actually marching with 
his battalion at the front, the hospitals in which he 
worked having been field hospitals. He witnessed 
many @ battle in the Carpathians, and he assured me 
that thousands of bodies had to be summarily buried 
where they lay, without there being any time for 
identification. Consequently the relatives can often 
not know whether any particular man is alive or dead ; 
and if eventually they learn that he is dead, it may 
frequently happen that they can never know where he 
fell, or even whether on Austrian or foreign soil. 
The losses in the Austrian army, according to this 
doctor, have been enormous, and besides those 
actually killed, many must have perished for want 
of prompt or proper medical attention, the number of 
doctors and surgeons having been altogether 
insufficient. 

Both in Austria and Germany the authorities do 
their utmost to prevent many of the maimed and 
mutilated from appearing in the public streets, at any 
rate in the capital cities. Everyone who has visited 
Berlin or Vienna since the war remarks how few 
seriously wounded are to be seen, although the com- 
paratively small number of persons who have pene- 
trated into the provinces and country places in Ger- 
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many always say that a good many war cripples are 
to be found there. 

On the outskirts of Vienna there has now arisen 
what is known as the “‘ Cripples’ Town,” where at the 
end of November last there were already 3600 maimed 
soldiers. How many there are now I do not know. 
The. origin of this Cripples’ Town was a school for war 
invalids, founded and managed by one Viennese 
doctor, who, however, had soon so many maimed to 
deal with—men dismissed from the hospitals as cured, 
but so much injured as to be at a loss how to set about 
earning anything—that he was forced to invoke the 
aid of the Austrian War-office, which has now taken 
over the work. The men are housed in a large 
military hospital, and the forty-two outbuildings con- 
nected with it are largely used as workshops for 
enabling them ultimately to return, if possible, to 
their former occupations; and should this prove 
impracticable, for training them to earn a living at 
some other occupation, as nearly allied thereto as 
may be. 

Supposing an unfortunate man, both of whose legs 
have been amputated, to arrive in Cripples’ Town, it is 
found by experience that, by the fact of his being 
with so many others, all of whom are afflicted with 
the loss of one or more limbs, he is encouraged to try 
to make the best of his infirmities. In some cases 
maimed men are actually employed to teach others, 
maimed like themselves, and to encourage them by 
showing them what it is possible for a cripple to do, 
with determination, courage, and taking pains. A 
man with both legs amputated, for instance, is given 
at first low artificial legs, which he attaches to his 
stumps, and then, with the help of a moving rope 
fastened to a roller, he gradually learns to walk again 
along the hospital passages. When he has learned 
to walk quite quickly on the low artificial legs, he is 
given higher ones, and so higher and higher, until he 
reaches his natural height once more. The next 
stage in his training is to learn to use artificial legs 
with movable knee-joints, so that he can sit and kneel 
down. Finally he receives artificial legs, with not 
only magvable knee-joints but also ankle joints pro- 
vided with strong springs, so that his gait acquires 
elasticity. Thus equipped, he practises walking 
about in the hospital garden, with no other help than 
that of a light cane. Finally he practises on the 
“obstacle track,’’ even having to leap over things 
placed in his way. So agile, indeed, do some of these 
poor fellows become that in certain cases they actually 
learn to jump off a high springboard, and instances 
have been known of a man with his leg amputated 
high up the thigh learning to waltz. 

It is not enough, however, for these crippled soldiers 
to learn to walk again, or even to dance. They must 
learn to become once more useful members of society. 
Consequently they enter one of the thirty-two work- 
shops in Cripples’ Town, where they are put to do the 
work for which they are best fitted. A man who was 
a carpenter, for example, but who has a stiff elbow, is 
set to do planing, as the speediest way of recovering 
the elasticity of the elbow. A locksmith is put to use 
a file ; a man with a stiff shoulder must try to use a saw, 
and a stiff-fingered man to weave baskets. 

Sometimes it is necessary to construct special tools 
or to adapt tools for a maimed soldier, for it may be 
that he cannot close his hand, so that another kind 
ot handle must be made for it if he is to use a certain 
tool. Apparently with use the suppleness of the 
muscles tends to. return to a wonderful extent, so that 
extra handles and other artificial aids can generally 
be dispensed with in time. Of course this working 
with stiff limbs and with hands which will not close 
causes pain, but in the recovery of their former skill 
the war cripples generally take such delight as to be 
able partially to forget their sufferings. Soldiers 
formerly employed as postmen, messengers, or moun- 
tain guides are taught, if they possess the necessary 
aptitude, to make artificial feet for themselves and 
their comrades in distress. Such a case as that of a 
watchmaker whose legs were frost-bitten in the 
Carpathians did not present much difficulty, for he 
could resume his former work ; likewise a turner who 
has lost his arm is able to go back to his turning bench 
with an artificial hand the fingers of which he can open 
by a movement of the shoulder on his uninjured side. 
Tailors can learn to sew with the left hand, and book- 
keepers to enter accounts also with the left hand ; 
hairdressers learn to shave people with one hand only, 
and the help of an artificial hand, while a woodcarver 
whose leg was carried away by a shell in Servia has 
been taught to make artificial hands. Naturally, 
not everyone learns with equal facility to use artificial 
hands or legs, and the slower and more impatient have 
to be encouraged by those who have already mastered 
the difficulties. It often happens that a one-armed 
man on arriving is exceedingly despondent, and 
despairs of ever being able to do anything useful 
again : but when shown other one-armed men working 
skilfully and well he plucks up heart, and is encouraged 
to see what he can do himself. The best argument 
to convince a maimed man that he need not also be 
a useless man is to show him similarly maimed but 
useful men. 

In this Cripples’ Town, near Vienna, there are work- 
shops employing locksmiths, engravers, tin-smiths, 
mechanics, blacksmiths, coach builders, glaziers, paper- 
hangers, masons, painters and house decorators, to 
say nothing of bakers, butchers, and chauffeurs, while 
a large tract of adjacent land is available for agri- 








cultural labourers. Cripples’ Town has now even its 
own. band, which plays the very same martial music 
as that to the sound of which the players themselves 
not long since marched forth to battle. 

Even cases of men so badly injured that, if shoe- 
makers, they cannot use a hammer, and if tailors, they 
cannot use a needle, do not present insuperable 
difficulties, for such men are all put to work machines. 
In one workshop 5000 pairs of boots daily are made by 
machinery for the Austrian army—war cripples being 
already used to supply the wants of soldiers at the 
front ; while in another workshop rows of tailors are 
working sewing machines making uniforms. It is 
even found by experience that with the help of a suit- 
able apparatus a Morse telegraph operator need not 
abandon his vocation, nor a typist cease to use his 
typewriter. 

Having been only twice in England since the 
beginning of the war, and then but for a short time, 
I do not know what is being done there to better the 
lot of our war cripples, either in the matter of training 
or the making of improved artificial limbs. In 
Germany and Austria, however, this is becoming a 
veritable art, and the artificial limbs of before the war 
are now wholly out of date, to such a pitch of perfec- 
tion have those of to-day been brought. In Germany 
the Institute of Engineers has offered a prize of 
M.50,000 (£2500) for the best artificial hand to serve 
those who habitually work with their hands. It 
is stipulated that it must combine in the highest 
possible degree lightness, convenience, durability, 
and cheapness ; and it is essential that the maimed 
man wesring it should himself be able to adjust and 
detach it. So far I have not heard that this prize 
has been awarded, but it was only recently offered. 
To the credit of the German Institute of Engineers, be 
it said, the President publicly expressed a hope that 
such an artificial hand, should it be produced, would 
be of benefit to maimed men all over the world, and 
not in Germany and Austria alone. 

In Germany, where cripples’ homes are no novelty, 
fifty-four such establishments already exist, with 
5000 beds, and the experience of the German Cripples’ 
Aid Association has been of great value during the 
war. Diisseldorf and several other towns have, since 
the war, put the workshops and exercise grounds of 
their schools of arts and crafts at the disposal of 
wounded soldiers. In Germany, as in Austria, the 
first law of training maimed men is, if possible, that 
they shall resume their former occupation, and, if this 
be impossible, then one as nearly analogous as may 
be. There are now for agricultural labourers who have 
lost an arm, or part of an arm, arrangements with 
turning hooks or a ring which enables them to use a 
broom, pitchfork, or sickle, or even a scissors or gimlet, 
or to carry watering cans or buckets. The modern 
artificial hand is also so arranged that a spoon-holder or 
knife-holder may be affixed to it, that the wearer may 
be able to feed himself without difficulty. In Ger- 
many the artificial arms made of iron, with movable 
joints, seem so practical that very delicate mechanical 
work can be done by a man using one of them, and 
even men with both arms amputated can, with two 
such arms, manage quite easily to do everything for 
themselves, and even to write. In Germany, as in 
Austria, the most skilful of the war cripples are 
employed to teach the newcomers. 

The “‘ apparatuses,’ as they really are, to replace 
arms, feet, and legs, are brought to such perfection 
in Germany that miners, with their aid, can resume 
work in mines, agricultural labourers can do farm 
work, and even carters walk alongside their carts. A 
man with one leg only can ride a bicycle quite well. 

As everyone knows, injuries to the head and jaw 
are very frequent in the present war—-injuries so 
terrible as to render even experienced doctors and 
ambulance men, seeing them for the first time, speech- 
less with horror. Here, again, incredible marvels 
are now performed in making a new mouth, or a new 
jaw, @ new nose, almost a new faee. 

The necessity for a German war cripple acquiring 
some means of earning a living appears plainly when 
the amounts of soldiers’ pensions are considered. In 
Germany these are M.540 (£27) for an ordinary soldier 
who has been seriously maimed, and M.900 (£45) for 
a sergeant-major, plus M.27 (say £1 7s.) per month for 
the loss of a hand, a foot, speech and hearing, and 
M.54 in case of blindness. In other words, a 
maximum of £59 a year for a blind soldier, and of 
about £77 for a blind sergeant-major. 
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LEWIS GRANT. 


Tue death took place at Kirkcaldy on January 
10th of Mr. Lewis Grant, M.I. Mech. E., head of the 
engineering firm of Messrs. Douglas and Grant, of 
Den-road, Kirkcaldy. Mr. Grant, who was in his 
seventy-second year, was the eldest son of the late 
Rev. William Grant, parish minister of Cavers, 
Roxburghshire. While still a boy he, on the death of 
his father, removed with the family to Edinburgh, 
where he studied at the Southern Academy. He 
afterwards attended the Andersonian College, 
Glasgow. While still in Edinburgh he was appren- 
ticed at the engineering firm of 8. and H. Morton, 
Leith, and he displayed such aptitude and thorough- 





ness that before he was twenty years of age he had 
been appointed overseer of a department, and later 
manager of the works for a time. Thereafter, for 
a short period, he went to sea as engineer in vessels 
trading to the Baltic ports. 

In 1865, when he was in his twenty-third year, he 
was appointed manager in the works of Mr. Robert 
Douglas, Kirkcaldy, and in a few years joined him 
in partnership under the title of Douglas and 
Grant. The two entered on the design and 
production of land engines and mill machinery, 
especially of Corliss engines and rice mill machinery 
and colliery and waterworks pumps. Marine 
engineering also early claimed their attention, and 
it may be recalled that it was in these works that 
the triple-expansion principle for marine engines 
received one of its earliest impulses. 

Mr. Grant, who was early elected a member of the 
Institution of Mechanical Engineers, was the inventor 
and originator of many devices and engineering details 
embodied in the machinery his firm specialised in. 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette for January, in a 
review of labour conditions for 1915, states that the out- 
standing feature of the labour market in the year was the 
shortage of workpeople, which became more and more 
pronounced as the year advanced, and was very acute at 
its close, owing to the active recruiting campaign in the 
autumn and early winter. 

The shortage would have been even more severely felt 
but for the transfer of workpeople from one industry to 
another, the ‘ dilution” of skilled by semi-skilled and 
unskilled labour, and by the greater employment of women 
and girls, partly on classes of work formerly shared between 
men and women, and partly on work hitherto performed 
exclusively by men and boys. The growing shortage of 
male labour, it is observed, can only be met by a very much 
larger influx of women into industry than has yet taken 

lace. 

i From the commencement of the war until the end of 1914 
there had been comparatively little change in rates of wages 
generally. At the beginning of 1915, however, the in- 
creasing shortage of labour, together with a rise in the cost 
of food and clothing, led to a demand for higher wages, and 
in February, 1915, a sharp upward movement began, 
largely in the form of war bonuses or of special advances in 
rates limited to the period of the war. The total number 
of workpeople who were reported to the Department as 
having received war bonuses or increased rates of wages, 
in the industries for which statistics are available, was 
3,165,000, and the total amount of increase in the wages of 
these workpeople was over £603,000 per week, an average 
of about 3s. 10d. per head. The extensive substitution of 
women and young persons for men tended to lower wages 
per head of those employed. 

Labour disputes in the year showed a considerable 
falling-off-upon previous years both in number and dura- 
tion. The outbreak of war in August, 1914, caused great 
temporary dislocation of industry, which was not entirely 
overcome until November of that year; but by January, 
1915, the percentage of unemp oyment had fallen to a 
very low level, largely owing to work directly or indirectly 
for the Government, and the percentage fell almost 
uninterruptedly throughout the year, until the lowest 
figure ever reported by the Department—0.6 per cent.— 
occurred in November and December. 

The number of labour disputes beginning in the year 
—674—-was less than was the case in any of the four 
previous years, and the totals of the number of work- 
people involved—445,936—and aggregate duration— 
2,969,700—were less than those for any of the five preced- 
ing years. 








In the annual report of the Employers’ Parliamenter 
Association it is stated that ‘“‘one of the most painful 
aspects of the war has been the revelation of the deep- 
seated chiracter of the antagonism between employers 
and employed. Even during the greatest war in history 
industrial troubles have been too prevalent. Many 
methods of dealing with industrial friction have been 
suggested, but your Committee are strongly of opinion 
that to secure industrial tranquility—and this must be 
secured if the nation is to regain her industrial and com- 
mercial pre-eminence—the subject must be tackled with 
the root-cause of industrial warfare well recognised and 
clearly faced. The cause of industrial unrest is largely 
ignorance—ignorance on the part of the workers as to the 
difficulties of the employer in keen competitive markets ; 
ignorance on the part of employers 9s to the conditions 
under which the workers live. In the opinion of your 
Committee the most practical remedy lies in the principle 
of conference. The present policy of appealing to the 
Board of Trade for an arbitrator is wrong ke 
policy of the Association is defined in a resolution as 
follows :—‘‘ That the Central Executive Committee of the 
Employers’ Parliamentary Association, recognising the 
impossibility of enforcing compulsory arbitration upon 
large bodies of workers, expresses its strong opposition to 
the policy of compulsory arbitration, and realising the 
prejudicial effect of strikes and lock-outs upon the national 
interests, is earnestly of opinion that the Government 
should make use of the Industrial Council which it ap- 
pointed in 1911, and which is equally representative of 
capital and labour ; this Committee is further of opinion 
that the Government should appoint the Industrial 
Council as an Industrial Advisory Council, and that when 
negotiations in a labour dispute affecting large bodies of 
workpeople have reached a dead-lock, or in which an 
important principle is involved, the Board of Trade should 
publicly invite both bodies to submit their case to the 
arbitrament of the Industrial Council, the award of such 
policy being given the fullest possible publicity. This 
Committee is also of opinion that the refusal of either side 
to submit its case to such arbitration would afford public 
opinion, the supreme arbiter of all such disputes, strong 
presumptive evidence as to the merits of the disputes. 
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A COMPARISON OF 600, 1200, AND 2400-VOLT 
: SWITCHBOARDS. 


Now that direct-current railways are being electrified on 
the continuous-current system at pressures ranging from 
600 to 5000 volts, it is interesting to compare the switch- 
boards and other equipment belonging to the different 
systems. So far, however, very little in this direction has 
been done. Writers of articles and papers on electric 
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Fig. 1—600-VOLT PANEL 














traction have confined themselves mainly to describing their 
own ideas, leaving it to others to form their own opinions. 
But in the Electric Journal of October, Mr. O. Wottmann 
shows with the aid of drawings and diagrams, which are 
here reproduced, how 600, 1200, and 2400-volt switchboards 
compare, mainly as regards general construction, although 
the diagrams and drawings throw a good deal of light 
upon the relative amount of complication. 

As switchboards for 600-volt railway systems are well 
known, the author does not pay much attention to them. 
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Fig. 2—CONNECTIONS FOR 6090-VOLT MOTOR GENERATOR 


At this comparative low pressure, he says, slate is a reliable 
material on which to mount the switching apparatus. 
Moreover, it is safe at this pressure to operate the apparatus 
directly ; that is to say, without the aid of remote control 
gear. Fig. 1 shows a standard 600-volt railway switch- 
board, Fig. 2 shows the connections for a 600-volt motor 
generator switchboard—seldom used for electric systems— 
Fig. 3 the connections for a 600-volt rotary converter and 
switchboard, and Fig. 4 the connections for a 600-volt 
engine-driven generator and switchboard. Between the 
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Fig. 3—CONNECTIONS FOR 60(-VOLT ROTARY CONVERTER 


direct-current and alternating sides in the rotary converter 
and motor generator circuits is an electrical interlock. The 
alternating-current circuit breaker is equipped with a low- 
voltage tripping mechanism actuated from a voltage 
transformer in the alternating-current circuit. Similarly 
the carbon breaker on the direct-current side is also 
equipped with a low-voltage mechanism actuated from the 
direct-current circuit. Through an auxiliary switch: on 
the alternating-current oil circuit breaker frame the open- 
ing of the breaker at times of overload short circuits the 
low voltage coil of the carbon breaker, causing it to open 


and thus cuts off the set from the direct current bus bars. 
The generator circuit is also equipped with a reverse current 
relay, which, on,the reversal of current caused, for instance, 
by the interruption of the alternating-current, trips the oil 
circuit breaker and in turn the carbon circuit breaker. 
This scheme of interlocking admits of general application. 
The reverse current relay, however, is only necessary when 
the direct-current feeders are inter-connected with inde- 
pendent direct-current sources. The circuit breaker in 
the earthed negative armature lead, shown in Fig. 4, is 
provided to conform with the American National Elec- 
trical code, and insures full protection against an earth 
in the machine or on the positive lead, which represents 
virtually a short circuit on the generator, since the, latter 
is working with an earthed negative. With motor gene- 
rators or 600-volt rotary converters with automatic over- 
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Fig. 4—CONNECTIONS 


load protection on the alternating-current side this circuit 
breaker is unnecessary, for the automatic overload gear 
will protect the machines against a fault of the above- 
mentioned kind. At pressures higher than 600, however, 
@ circuit breaker in the negtive side is desirable with all 
types of machines. 

For switchboards dealing with 1200-volt direct-current 
slate is hardly a satisfactory material on which to mount 
the switching apparatus. Marble is, therefore, generally 
used. Sections of the panels on which no live parts are 
mounted may be made of slate, but as a rule it is preferable 
to employ marble throughout. Twelve hundred-volt 
switchgear is operated on the remote control system. The 
circuit breaker and switch are mounted so as to be out of 
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Fig. 5—1200-VOLT SWITCHBOARD 


the operator’s reach, and they are actuated by insulated 
rods from a handle conveniently situated on the panel. 
Fig. 5 shows a typical 1200-volt switchboard, and Fig. 6 
the connections for a switchboard and motor gene- 
rator set consisting of two 600-volt generators in series, 
Fig. 7 the connections for two 600-volt rotary converters 
in series, and Fig. 8 the connections for a 1200-volt rotary 
converter. In all these diagrams the interlocking arrange- 
ment is the same as that adopted on the 600-volt system. 
When two rotary converters operate in series the starting 
switches are plain double-knife switches fitted with 
barriers, which prevent the operator coming into contact 
with the live parts. 

For sake of safety in operating the starting switches the 





Fig. 6—CONNECTIONS FOR 1200-VOLT MOTOR GENERATOR 


converter next to the positive bus bar should be started 
first, so that the potential to earth on the switches will be 
limited to 600 volts. These starting switches are mounted 
on marble bases. For starting 1200-volt rotary converters 
oil switches are used in place of knife switches. When 
machines are operated in series, the series and commu- 
tating fields of both»machines are connected to the earth 
lead. For 2400-volt systems two 1200-volt rotary con- 
verters or direct-current. generators may be connected in 





series. The low voltage circuit of the carbon circuit 
breaker is: connected to the machine nearest to the earth 





connection. The main difference in the switchgear of a 
1200 and 2400-volt system is that in the latter case a 
resistance [circuit breaker is used having two poles, 
a@ non-automatic pole or contact, and an automatic 
pole mechanically interlocked and with resistance 
shunted latter, These two 


across the studs of the 
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Fig. CONNECTIONS FOR TWO 60C-VOLT ROTARIES 


poles, or contacts, are closed together, but are arranged so 
that on overload the automatic pole will open slightly 
ahead of the other, thus automatically inserting resistance 
in the circuit and limiting the current when the circuit 
breaker opens. The automatic pole is also equipped with 
a transformer switch, which inserts resistance in the fields 





Fig. 8—CONNECTIONS FOR 1200-VOLT ROTARY CONVERTER 


of the generator before the main circuit is finally broken. 
This lowers the generator voltage and provides an addi- 
tional means of limiting the current to be interrupted. 
The interlock between the circuit breakers on the direct 
current and alternating sides is the same as that used for 




















600-volt systems. Fig. 9 shows a typical 2400-volt 
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Fig. 9—2400 VOLT SWITCHBOARD 


switchboard. Between each pole two barriers are used 
to prevent the arc at one pole from reaching over to the arc 
of the adjacent pole. As an additional safeguard the 
mounting bolts and barriers are staggered. 








CHAIN AND HOLLOW CHISEL MORTISING 
MACHINE. 


A NEW design of mortising machine has just been 
introduced by A. Ransome and Co., Limited, of Newark- 
on-Trent. It is intended to work either with a steel 
chain with sharp-toothed links travelling at high speed 
or with a combination of such a chain with a hollow chisel. 
The two forms of machine are shown in the accompany- 
ing engravings, Figs. 1 and 2. 

The chain mortising machine—Fig. 1—is designed for 
mortising timber up to 6in. deep by 12in. wide, the depth 
of mortise being up to 6in. Various sizes of chains can 
be supplied, so that the dimensions of the mortise may 
be varied from }in. to lin. wide and from I}in. to 3in. 
long at one cut, longer mortises being, of course, made by 
two or more strokes. Special small mortises as short as 
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?in. may also be made by means of special guide bars 
and chains. The toothed chain is driven by a sprocket 
wheel fitted to the end of a horizontal spindle. The 
chain is guided by a steel bar and its driving spindle 
runs at a speed of 2000 revolutions in adjustable white 
metal bearings arranged in a bracket mounted in a vertical 
slide. The chain is brought into action by means of the 
hand lever on the right- hand side and a rack and pinion, 
this lever overcoming the tendency of the weight W, 
acting at the periphery of the pulley P to raise the chain 
to its topmost position and hence to withdraw it from 
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Fig. 1—CHAIN- MORTISING MACHINE 


the work. The belt driving the toothed chain sprocket 
passes over a jockey pulley J, which is acted on by the 
weight J! so as to keep the belt at the proper tension as 
the chain is moved up and down in making the mortises. 
The belt is also taken round two sprockets or small pulleys 
at the rear of the machine—one of which is keyed to the 
chain-driving spindle, the other being free—on its way 
from the jockey pulley to the driving pulley. On the 
right hand of the chain there is an adjustable stop, by 
means of which the depth of the mortise can be pre- 
arranged. The apparatus on the left of the chain is a 








Fig. 2—CHAIN AND HOLLOW CHISEL MORTISING MACHINE 


presser, which is provided with a wooden pad. This pad 
is attached to a weighted spindle, which presses it down 
on to the top of the wood at the end of the mortise where 
the chain leaves the cut, the object being to prevent the 
wood breaking out at that point. 

The table on which the timber being mortised is fixed 
by means of a screw clamp has a longitudinal traverse 
actuated by a rack and pinion motion and the large hand 
wheel. There are also lateral and vertical movements of 
the table, which are brought about by the smaller hand 
wheels and screwed spindles. 

In: Fig. 2 the machine is shown with the addition of a 
square hollow chisel mortising apparatus. The hollow 
chisel, which is raised and lowered in exactly the same 
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is the chain, that is to say, by means of a lever ! 
kept in its topmost position by a weight and a rack and 
pinion, has an auger revolving inside it at a speed of 
3000 revolutions per minute, the auger spindle receiving , 


way as 


its motion from a belt, which passes over a system of 
four pulleys, as will readily 
engraving, which shows cords to represent the belts. 

With the chisel mortises up to lin. wide and 5in. maxi- 
mum depth—the depth varying with the size of chisel 
used—and of any length can be cut. The countershaft 
shown in the illustrations is supplied with the machines, 
and for the combined machine it is fitted with one loose 
and two light pulleys, so that either the chisel or the 
chain can be operated as required. The combined machine 
weighs 16 cwt. and takes eight brake horse-power to 
drive it, while the chain mortising machine weighs 14 cwt. 
and requires five horse-power. The machines are of stout 
construction and a good deal of attention has evidently 
been bestowed on the design with a view to reducing 
vibration to a minimum. 








MOTOR SHIP CHILE. 


WE have received from Messrs. Burmeister and Wain, 
of Copenhagen, the following particulars of the motor ship 
Chile, recently completed by them. 

The Chile, built for the East Asiatic Company, is a sister 
ship to the m.s. Columbia,-which made her trial trip on 
October 12th, and has the following dimensions :—Length 





between perpendiculars, 425ft.; beam, 55ft.; depth, 
30ft. 6in.; draught, 26ft. 5in.; deadweight capacity, 9500 
tons. 


She is a twin-screw vessel fitted with two four-stroke 
single-acting main engines, each having six cylinders and 
capable of developing continuously as normal load 1550 


| indicated horse-power each at 125 revolutions a minute, 
giving the ship a speed of 11.15 knots. 


The vessel is further fitted with three two-cylinder 
auxiliary Diesel engines—each developing as normal load 
90 brake horse-power at 300 revolutions a minute—which 
are directly coupled to dynamos for production of current 
for working all the auxiliary machinery, cargo winches, 
anchor windlasses steering gear and for electric light. 
The power of these engines is such that only two need be 
run at atime, the third being astand-by In the engine- 
room is also installed a cross-tube boiler with a heating 
surface of about 100 cubic feet for heating purposes and 
for production of steam for a steam-driven auxiliary air 
compressor for pumping up an air bottle if all the air should 
be blown off 

During the trial trip a speed of 11.39 knots at 3318 
indicated horse-power and 136 revolutions per minute was 
attained. The consumption of fuel oil showed an average 
of 473.3 kilos. per hour at 3206 indicated horse-power at 
the main engines, which gives a consumption of 0.147 kilos. 
oi fuel oil per indicated horse-power per hour of the main 
engines, including the consumption for all the auxiliary 
machinery. The fuel was Borneo oil, with a useful heating 
value of 9757 cal. The trial trip was carried out in 
Copenhagen Sound on December 21st, a very cold day, 
the temperature being 7 deg. Cent., and the temperature of 
the cooling water 1 deg. Cent. The result of the consump- 
tion test was very good when taking into consideration 
the low temperature, and especially the coldness of the 
cooling water, which always causes a somewhat higher 
consumption of oil. A higher speed will be attained with 
bronze propellers, which were not ready in time for the 
trial trip, which had to be run with cast iron screws. 

The vessel, of which an illustration is given herewith, 
started on her first voyage on the 28th ult. 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 


Luioyp’s Register shipbuilding returns for the quarter 
ended December 31st last have recently been issued. It 
is pointed out in the first place that in consequence of the 
war it is n@t possible at present to publish the usual 
information regarding the shipbuilding industry through- 
out the world, so that the present returns are confined to 
merchant vessels in course of construction in the United 





be understood from the | 





Kingdom. These returns, which, it will be remembered, 
only take into account vessels of 100 tons and upwards, 
| the construction of which has actually begun, show that, 
excluding warships, there were 420 vessels of 1,363,590 
' tons gross under construction in the United Kingdom at 
the close of the quarter ended December 3lst, 1915. The 
particulars of the vessels in question are as follows, similar 
details being given for the last quarter and for December 
31st, 1914, for the purpose of comparison :— 


31st December, 30th September, 31st December, 
1915. 1915. 1914. 








Description. — —|— 























Gross N Gross N Gross 
tonnage. tonnage. i Lepsolaetien 
Steam— 
Steel .. .. 415 | 1,362,360 | 429 1,535,507 | 452 1,624,¢61 
Iron .. |= _ i—| _ _ _ 
Wood and ‘composite a _ _ _ 1 145 
Total 415 | 1,362,360 429 1,535,507 | 453 | 1,625,106 
Sail— 
Steel oe od be. Oe 4 1,130 2 571 6 1,510 
Ot... _— _ _ — 250 
Wood and ‘composite . 1 100 1 100 2 450 
apenas ee 5 1,230 3 670 $ 2,210 
Total steam and sail 420 | 1,363,590 | 432 1,536,177 | 462 | 1,627,316 


The tonnage now under construction in the United 
Kingdom is about 173,000 tons less than that which was 
in hand at the end of last quarter, and about 264,000 tons 
less than the tonnage building twelve months ago. It will 
be understood that the rate of progress in merchant ship 
construction continues to be very much reduced in the 
present circumstances, and that the immediate output 
will be considerably less than that which would be obtained 
under normal conditions. Of the merchant vessels being 
built in the United Kingdom at the end of December, 
363 of 1,111,541 tons were under the inspection of the 
surveyors of Lloyd’s Register with a view to classification 
by the society. 

The total figures for vessels now under construction in 
some of the principal shipbuilding districts of the country 
are as follows. Each district, of course, includes places in 
the neighbourhood of the port after which it is named :— 

Barrow, Maryport, and Workington, 3 of 1810 gross 
tons ; Belfast, 23 of 224,150 gross tons; Glasgow, 63 of 
276,806 gross tons ; Greenock, 46 of 212,954 gross tons ; 
Hartlepool and Whitby, 11 of 60,640 gross tons; Hull, 
68 of 32,979 gross tons ; Liverpool, 12 of 24,487 gross tons ; 
Middlesbrough and Stockton, 28 of 60,475 gross tons ; 
Newcastle, 54 of 260,546 gross tons ; and Sunderland, 43 of 
163,639 gross tons. 

As regards the size of the vessels under construction, the 
returns show that there were 168 of from 100 to 500 tons, 
19 of from 500 to 1000 tons, 30 of from 1000 to 2000 tons, 
29 of from 2000 to 3000 tons, 24 of from 3000 to 4000 tons, 
45 of from 4000 to 5000 tons, 27 of from 5000 to 6006 tons, 
36 of from 6000 to 8000 tons, 24 of from 8000 to 10,000 tons, 
3 of from 10,000 to 12,000 tons, 4 of from 12,000 to 
15,000 tons, 7 of from 15,000 to 20,000 tons, 2 of from 
20,000 to 25,000 tons, 1 between 25,000 and 30,000 tons, 
and 1 between 30,000 and 40,000 tons. 








An American contemporary states that for the past few 
years the consumption of liquid fuel on the Roumanian rail- 
ways has been steadily increasing, and though the figures of 
consumption for the past year do not reach those for the 
preceding twelve months, it must not be inferred that the 
use of oil fuel for the Roumanian State locomotives has 
reached its zenith. As a matter of fact, the opposite is the 
case, for the decrease for the past twelve months in the 
consumption is explained by the reduced traffic upon the 
lines owing to the European war. During the twelve 
months the engines consumed about 198,000 tons, which 
is a decline of just over 6000 tons when compared with the 
figures for the preceding twelve months. To-dayno less 
than 85 per cent. of the locomotives on the Roumanian 
railways use liquid fuel in preference to coal, there being 
751 engines regularly using oil out of a total of 873 working 
on the various State railways. The value of the consumed 
oil for the past twelve months is estimated at about 
£260,000, which is admittedly a low figure. 
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ELECTRICAL RAILWAYS.* 
By Henry Mercatr Hosart, M. Inst. C.E. 
(Continued from page 45.) 


Steam LocomorivE EFFICIENCIES. 





Tue following efficiencies have been estimated by the 
author—in a paper entitled ‘** 2400-Volt Railway Elec- 
trification,”” published at page 1149 of Vol. xxxii. (1913) 
of “ Trans.,”” Am. Inst. Elec. Engrs.—as not likely to be 
exceeded by steam locomotives in regular service: — 


Efficiencies. 
Express Heavy 
passenger freight 
service. service. 
Per cent. Per cent. 
From coal to cylinders whilst train is running 
ce ee ee ok wes oe 2s ~ 4.6 
From coal to rims of drivers .. 4.4 3.9 
From coalto draw-bar .. .. .. .. .. 3.5 3.2 
Ditto, corrected for coal burned at other times 
than on the useful journey .. .. .. .. 2.7 .. 2.3 


In a contribution to the discussion of the paper in 
question, Mr. Roger Smith gave figures for the “ coal to 
draw-bar”’ and for the “ journey ” efficiency based upon 
the Great Western Railway’s express passenger service, 
burning Welsh coal of a calorific value of 15,400 B.Th.U. 
per lb. The fuel consumption for that service was 2.75 lb. 
per indicated horse-power hour—42,500 B.Th.U. per 
indicated horse-power hour—and the ratio of draw-bar 
to indicated horse-power was taken as 0.70. Mr. Roger 
Smith's figures and the author's are brought together in 
the following table :— 

Overall efficiencies for express 
passenger service with steam 


locomotives. 
Author’s Great Western 
estimate. ilway. 
Per cent. Per cent. 
From coalto draw-bar_ .. .. .. .. 3.5 _ ee 
Ditto, corrected for coal burned at other 
times than on the useful journey ait Pad 3 


In the same paper the author contrasts these efficiencies 
of the order of 3 per cent. with the actual working effi- 
ciencies of over 6 per cent. from the coal in the electricity 
supply station to the rims of the drivers on the locomotives, 
which, with electric propulsion, are obtained not only with 
dense services of frequently stopping trains, but also 
with quite sparse services of trains running considerable 
distances between stops. By thus more than doubling 
the overall efficiency from the fuel to the rims of the 
drivers, the fuel consumption is, for a given service, 
decreased to less than half that corresponding to the use 
of steam locomotives. Furthermore, a much cheaper fuel 
ean be burned in generating stations than is practicable 
on locomotives, and it is conservative to set the outlay 
for fuel for a given traffic at one-third as much in the former 
case as in the latter. 

Steam Locomotive Coal Consumption per Indicated Horse- 
power Hour.—It is of little use to make statements of the 
coal consumption of locomotives per indicated horse- 
power hour without associating with such statements 
data of the calorific value of the coal in B.Th.U. per lb.— 
or kilowatt hour per lb. or per ton. While laboratory 
tests of locomotives may show consumptions as low as 
30,000 B.Th.U. per indicated horse-power hour, it is 
rare that, taking into account its entire traffic of all kinds, 
a railway operates with less than 80,000 B.Th.U. per 
indicated horse-power hour, and figures decidedly in 
excess of this are common.'* When consideration is given 
to such figures as those set forth in the tables showing the 
large amount of time that locomotives are burning fuel 
whilst not pulling trains, it becomes clear that this must 
be the case. For specific runs discussed in this paper 
consumptions of 45,000 B.Th.U. per indicated horse-power 
hour are debited against steam locomotives. When com- 
pared with the results of laboratory tests at the locomotive’s 
most economical load, such a figure as 45,000 B.Th.U. per 
indicated horse-power hour looks high at first glance, 
but although reliable data of the coal consumption of 
locomotives in actual service is very meagre, there is 
no doubt that such values favour the steam locomotive 
in comparisons of the kind undertaken in this paper. 


CoaL CONSUMPTION IN ELECTRICITY GENERATING 
STaTIons. 

Recent years have witnessed marked improvement in 
the overall efficiency of electricity generating stations. 
Thirteen per cent. from coal pile to outgoing cables 
represents a typical value for the annual overall efficiency 
for large modern stations with a good load factor—say, 
a load factor of 0.5. This means that, taken over the 
entire year, 13 per cent. of the calorific value of the coal 
burned is sent out of the station as electricity. On the 
basis of coal of a calorific value of 14,000 B.Th.U. per Ib. (or 
14,000 
13411 
of 13 per cent. is obtained when the coal-eonsumption 


7.10 kilowatt hours per Ib.), an overall efficiency 


3411 
14,000 x 0. 13) 
1.9 lb. per kilowatt hour of output from the generating 
station. 


for the entire year works out at ( 


INFLUENCE OF GREATER SPEED AND HEAVIER TRAINS ON 
OUTLAY FOR ENGINE CREWS AND TRAIN CREWS. 


Whereas in the days of “ all steam locomotive ’’ opera- 
tion of the Butte, Anaconda and Pacific Railroad the 
average weight of the ore trains was 1600 British tons, 
the average weight with electric locomotives has been 
increased 34 per cent. to 2100 British tons. For hauling a 
given quantity of ore, this has permitted of decreasing 
the number of trains per day by 25 per cent. Further- 
more, the running time on the various sections has been 
greatly decreased, and delays have been largely eliminated 
as compared with the conditions formerly obtaining with 
steam locomotives. The consequences of the improve- 
ments in these respects are very marked as regards 

* Ins.icucion of Civil Engineers’ James Forrest Lecture Delivered 
in the absence cf Mr. Hobart by Mr. John A. F. Aspinal, M. Inst. C.E. 

4 At page 1034 of Vol. xvii. (1914) of the General Electric Review, 
Mr. A. H. Armstrong writes: ‘‘ Carefully compiled statistics indicate 
that certain western railroads aaa in the neighbourhood of 12 Ib. 
of coal for each horse-power hour of actual work expended at the 
driver rims in hauling trains of all classes.” The fuel was of 11,000 








B.Th.U. quality ; consequently, the gross cc ption an 
132,000 B.Th.U. per horse-power hour at the rims of the drivers. 





decreased outlay for wages of engine men and train crews. 
As regards the engine crews, the improvement is strikingly 
shown in the following table :-— 











Number of hours engine 
crews were employed in 
various services. 

Regular | Overtime | Total 

hours. ours. | hours. 

Month of Jwie, 1913, when operation was 

with twenty-seven locomotives .. ..| 4280 1010 5290 
Month of June, 1914, when operation was | 

with four steam locomotives and seven- | 

teen electric locomotives Re 440 3740 
Decrease in June, 1914, as compared with | 

ON | Sarr SS Oe i ee 980 570 =| 1550 
NO See er ee 23 56 |! 
Inferred percentage decrease with “ all- | 

electric” service bs 5 Mee? ae 25 65 | 33 








Only a single engine crew is employed even when a 
train is headed by two 72-ton electric locomotives, since 
the control is effected entirely in the leading locomotive. 
Although the scale of wages paid by the Butte, Anaconda 
and Pacific Railway is the same as formerly with “ all steam 
locomotive’ operation, the total expenditure for wages 
of engine men has decreased from £21,000 per annum with 
“all steam locomotive ” operation—or £780 per locomo- 
tive—to £14,000 per annum at present with four steam 
and seventeen electric locomotives. Of this latter figure 
of £14,000 per annum, £5000 per annum is due to the 
four steam locomotives—or £1250 per locomotive—and 
£9000 to the seventeen electric locomotives—or £530 
per locomotive—although the average mileage per electric 
locomotive is 41,000 miles per annum against an average 
of only 32,500 miles per annum for each of the four steam 
locomotives. The outlay for engine crews per locomotive- 
mile is shown in the following table :— 

Expenditure for 
wages of engine 
crews per 
eee poten: 
a 
Prior to the summer of 1913, when employing 


twenty-seven steam locomotives .. .. .. .. 6.6 
At present with four steam, Per steam _loco- 

locomotives and seventeen} tive-mile.. .. 7.2 
electric locomotives toe electric loco- 

| motive-mile .. 3.2 


A related saving which should be credited to electric 
operation is that of £6200 per annum in train men’s wages, 
a decrease of 21 per cent. This decrease is mainly accom- 
plished by the greater speed, less delays and consequent 
great reduction in overtime. Although this decrease in 
outlay for train men’s wages is not a component of loco- 
motive expenditures, it has been effected through improve- 
ment in locomotive performance, and from this viewpoint 
it is interesting to note that it works out at a saving of 
1.7d. per locomotive-mile. 


THE PASSENGER SERVICE ON THE BUTTE, ANACONDA AND 
Paciric RarILway. 


The passenger service consists of main line trains between 
Butte and Anaconda, a distance of twenty-six miles.!4 
Although with a 72-ton electric locomotivé the schedule 
speed could have been increased 25 per cent. to 32.5 miles 
per hour, the speed of the passenger trains is maintained 
at only 26 miles per hour as formerly with steam loco- 
motives. The 72-ton electric locomotives with their 
entire weight on drivers have replaced steam locomotives, 
which weighed, with loaded tender, 118 tons, of which 
only 54 tons was on drivers. The usual composition of a 
train now comprises a 72-ton electric locomotive hauling a 
mail and baggage coach weighing 36 tons and two passenger 
coaches each weighing 40 tons. This makes a total train 
weight of (72 + 36 + 2 x 40) = 188tons. The equivalent 
train hauled by a steam locomotive weighed 234 tons, 
or 25 per cent. more than the electric train, the increase 
of 46 tons in weight being due to the greater weight of 
steam locomotive and tender. 

** Drivers to draw-bar”’ Efficiencies of Passenger Trains. 
—wNeglecting any differences in the frictional resistances, 
in lb. per ton, in the locomotive and the load behind the 
draw-bar, the *‘ drivers to draw-bar” efficiencies are :— 


For electric train : tas <x 100 = 61.5 per cent. 
leet - . 
For steam train : o34 * 100 = 49.5 per cent. 


Whereas during June, 1913, with steam locomotives, the 
total passenger, train delays amounted to 1250 minutes, 
the delays for June, 1914, with electric locomotives, 
amounted to only 310 minutes, or only one-fourth as 
much as with steam. 


LocomoTivE EXPENDITURE PER LOCOMOTIVE MILE. 


It will be seen that for so miscellaneous a traffic as 
that on the Butte, Anaconda and Pacific Railway analyses 
of the component sorts of traffic are practically out of the 
question. The locomotive expenditures per locomotive 
mile during the last six months of “‘ all-steam locomotive ” 
operation are compared with those during the correspond- 
ing six months of the following year, when four steam 
locomotives and seventeen electric locomotives were used, 
in the following table. 

With the traffic of some 800,000 locomotive miles per 
annum, which may be taken as roughly representative 
of the usual conditions on the Butte, Anaconda and 
Pacific Railway, the two items of expenditure, of which 
the locomotive mile costs are given in the preceding 
table, would make up annual outlays of 


x t) 


(= 


240 


- £125,000 for “all-steam locomo- 


; tive” operation, and 
(* . i) = £51,000 for “all-electric ’’ operation. 
The annual saving under the heading of ‘“‘ Locomotive 
Expenditure ” would thus be 
(£125,000 - £51,000) = £74,000. 
There is involved a further annual saving of*some £6000 
in outlays for wages of train crews. 


44 Referring to Fig. 3, it should be stated that Butte lies four miles 
east of Rocker and that Anaconda lies two miles west of East Anaconda. 








As debit items we have repairs and maintenance of 
sub-stations and distribution system, and the associated 
wages and supervision items. No statement of these 
outlays is available. They may fairly be taken as not 
exceeding £6000 per annum. 





Locomotive expenditure per locomotive mile. 








* All-steam- | Operation with 4 steam 
1 tives” | tives and 17 electric 
operation locomotives. 
Pence per Pence per Pence per 
steam ry electric 
locomotive locomotive | locomotive 
mile. mile. | mile. 
1. Maintenance of equip- ; | 
ment expenses— 
Ps toon ee 6.5 8.6 2.2 
Depreciation* es 1.0 2.1 1.2 
Supervision .. .. .. 0.4 0.8 | 0.2 
So ae ee 7.9 11.5 | 3.6 
Il. Transportation ex- } | 
penses— _ | | 
Wages of engine-men ..| 6.6 72 3.2 
Engine-house expenses. .| 1.9 1.8 0.9 
Fueland power... | 19.9 18.1} 7.0 
Water SV iws= owt 0.3 0.3 - 
Lubrication rks ean 0.6 0.7 0.2 
Other supplies te eel 0.3 0.6 0.2 
Si GO a mee 28.7 11.5 
Total I. plus Total I1.. | 37.5 40.2 | 15.1 
' 


* The amount to be set against depreciation is more or less arbitrarily 
fixed by the Interstate Commerce Commission, and does not necessarily 
reflect the physical condition of the locomotive. . 

+ The discrepancy between this figure and the 19.5d. given pre- 
viously is due to fluctuations in the average price of coal. The same 
price—19s. per ton—was taken for both periods. 


Thus the net annual credit available for liquidating the 
capital expenditure associated with the electrification of 
the road is 

£74,000 + £6000 — £6000 = £74,000. 

The original costs of the electrification of the Butte, 
Anaconda and Pacific Railway, set forth as required of 
the railway company by the Interstate Commerce Com- 
mission, are shown in the following table :— 


Designating Amount 
number of Description of account. 
account. account. 
1 .. Engineering and superintendence (including genera 
preliminary report) Re Or ae ee 2,190 
12 .. Roadway tools (used for construction 19 and 22) .. 770 
16 .. Crossings, fences, guards and signs .. .. ..  -- ) 
17 .. Interlocking and signal apparatus. (The introduc- 
tion of electric operation required the installation i 
ee | ae ey ee 4,450 
19 Poles and fixtures (approximately 91 miles of track) 27,100 
22 .. Distribution (approximately 91 miles of track were 4 
wired) Reg POA OE OP ee 
Sub-station building (existing buildings were used) 40 


Electrical equipment (five 1000-kilowatt motor — 
generator sets and seventeen 72-ton locomotives) 134,200 
Interest aden Mea ee eer gen Sa Ke red 2,000 


BB... 
31 and 36 
41 
Total £242,300 
The completion of the electrification of the entire 
114 miles of single track and the outlay for the four 
additional locomotives may be roughly taken as increasing 
this capital expenditure to £300,000. The credit of 
£74,000 per year, at which we arrived above, is 24.7 per 
cent. of this total capital expenditure. Furthermore, the 
additional equipment is being provided to enable the 
railway to transport 20 per cent. more ore to the Washoe 
smelter. Consequently the traftic will henceforth amount 
to nearly one million locomotive miles per annum, and the 
revenue will be proportionately greater. It is thus 
undoubtedly conservative to state that the savings, as 
compared with steam locomotive operation, will within 
seven years of the inauguration of electric operation, 
i.e., by the year 1920, have liquidated the capital expen- 
diture of £300,000 incurred in the years 1913, 1914 and 
1915. 


RELATIVE INVESTMENT Costs OF ELECTRIC AND STEAM 
LocoMOTIVES. 


The largest item in the capital expenditure for electri- 
fying a railway of this character is that for electric loco- 
motives. In considering the relative status of steam and 
electric locomotives, sight must not be lost of the circum- 
stance that for every electric locomotive in existence 
the number of steam locomotives runs into the hundreds. 
In the manufacture of steam locomotives the experience 
of many years is available. Standardised parts are 
employed throughout. The market price for steam 
locomotives is of the order of only £30 per British ton, 
while the corresponding figure for electric locomotives of 
types in which the axles are driven through gears is usually 
of the order of from £80 to £90 per British ton. While 
the price of the Butte locomotives has not been published, 
it would appear from the above assumption that (72 
80 =) £5760, or, say, £6000 per locomotive, should be 
a representative figure. The capital expenditure for the 
seventeen original electric locomotives would thus amount 
to (17 x 6000 =) £102,000. If we assume for the four 
additional electric locomotives (including tractor trucks) 
a@ price of £8000 each, we arrive, for the twenty-one 
electric locomotives, at a total outlay of £134,000. These 
twenty-one electric locomotives will handle a 20 per cent. 
greater traffic than the displaced twenty-seven steam 
locomotives. We may conservatively consider the 
twenty-one electric locomotives as equivalent—with respect 
to their capacity to handle the traffic—to thirty-two 
steam locomotives with an average weight, including 
tender, of 140 tons and an average cost of (30 x 140 —) 
£4200 apiece. Thus the outlay for these thirty-two 
steam locomotives would be (32 x 4200 =) £134,000. 
With the particular price basis selected, this gives us the 
same total outlay for locomotives, whether steam or 
electric, and it may in general be said that the greater 
weight usually required per locomotive and the greater 
number of locomotives necessary to handle a given amount 
of traffic, will necessitate as great a total outlay for steam 
locomotives, notwithstanding their much lower cost per 
ton, as is required for their equivalent in electric loco- 
motives. With the gradual increase in the number of 
electric locomotives built and used annually, greater 
standardisation can be introduced into their manufac- 
ture, and their cost per ton will less exceed the corre- 
sponding value for steam locomotives. However, their 
construction inherently involves a considerably greater 
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cost per ton than is involved in steam locomotives, but 
the ratio of costs is, with greater standardisation and the 
building of thousands annually, in place of dozens, certain 
to decrease, 

The item”of “repairs” of steam locomotives is 
inherently much greater per mile than that for electric 
locomotives of approved types. The sixteen “ 1913” type 
New York Central Electric locomotives of 2600 horse- 
power continuous capacity—a tractive effort of 13,800 Ib. 
at 54.5 miles per hour—and weighing 119 British tons, 
require only 1,7d:> per locomotive mile for ‘ repairs,” 
as against 2.9d. for all the steam locomotives on the 
New York Central Railroad. The electric locomotives 
on that road average about 26,500 miles per year, as against 
38,400 miles for the steam passenger locomotives and 
21,000 miles for the steam freight locomotives. The 
reason for the lower annual mileage of the electric locomo- 
tives on this road is that they are only employed on the 
short runs from the Grand Central Station to the 34! miles 
distant limit—Croton—of the electrified zone, whereas 
the steam passenger locomotives operate over divisions of 
not less than 100 miles each. The electric locomotives 
of the Butte, Anaconda and Pacific Railway require 2.2d. 
for ** repairs ’’—see the table on page 000—per locomotive 
mile, as against 6.5d. for the displaced steam locomotives. 

The 140 British ton direct-current locomotives, with a 
continuous rating of 1800 horse-power—tractive effort 
12,300 Ib. at 54.3 miles per hour—of which thirty-three 
have been in operation on the Pennsylvania Railway 
since 1910, and which have averaged 28,000 miles per 
locomotive per year, require for repairs 2.8d. per loco- 
motive mile, as against 4.2d. for the steam locomotives 
on the New Jersey Division of the Pennsylvania Railway, 
and 5.7d. for the average of all the steam locomotives on 
tne entire Pennsylvania Railway, the average miles per 
year for the steam locomotives being about the same figure 
as that given above for the electric locomotives on this 
railway. 

(To be continued.) 








FORTHCOMING ENGAGEMENTS. 


FRIDAY, JANUARY 2Isr. 

THe Insrirution oF Mecnanica ENGINEERS.--At_ the 
Institution of Civil Engineers, Great George-street, West- 
minster. Subject: *‘ The Flow of Air through Nozzles,” by 
Captain Thomas B. Morley. At 6 p.m. 

Roya Institution or Great Brrrain.---Albemarle-street, 
Piceadilly, W. The evening discourse will be delivered by 
Professor Sir James Dewar, F.R.S. _The subject is ‘‘ Problems in 
Capillarity.” At 5.30 p.m. 


SATURDAY, JANUARY 22np. 

Tur Association or MintnG Evecrrican, ENGINEERS: WesT 
ov ScoT.anpd BRaNcuH.—A joint meeting with the Colliery 
Managers and Mining Institute of Scotland will be held, when a 
paper on “ Electrical Shaft Winding ’”’ will be delivered by 
Prof. D. Burns in the Royal Technical College, Glasgow, at 
4.30 p.m. 


TUESDAY, JANUARY 
Tse Instrrution or Crvit, ENGINEERS.—Great George-street, 
Westminster, 8.W. The discussion on the following paper will 
be continued :—** The Electric Locomotive,”’ by Mr. Frederick 
William Carter. 5.30 p.m. 
Tue Instirution or ELectricaL ENGINEERS : 
LocaL Srection.—At the Engineers’ Club, 17, 
Manchester. Paper on “ Printing Telegraphs.” 


25TH. 


MANCHESTER 
Albert-square. 
At-7.30 p.m. 


WEDNESDAY, JANUARY 26ru. 

Tue Roya Society or Arts.—John-street, Adelphi, W.C. 
“The Effect of the War on Cotton Growing in the British 
Empire,” by Mr. J. Arthur Hutton. At 4.30 p.m. 

LIveRPOOL ENGINEERING Socrety. — Royal 
Colquitt-sireet. ‘‘ Recent Developments in Telephony,” 
Mr. G. C. Marris. At 8 p.m. 


Institution, 
by 


THURSDAY, JANUARY 27ru. 

THE GLasGow UNIVERSITY ENGINEERING SocieTy.—In the 
James Watt Engineering Laboratories, Glasgow. “Old and 
New Methods of Purification of Domestic Water Supply,” by 
Mr. N. Martin. At 7.45 p.m. 


FRIDAY, JANUARY 287u. 


Tue Nortu-East Coast Instirution oF ENGINEERS AND 
SarpBuiLpERs.-—Bolbec Hall, Newcastle-on-Tyne. 

Roya Institution oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. Tho Friday Discourse will be delivered by Dr. 
Leonard Hill. The subject is “The Science of Clothing and 
the Prevention of Trench Feet.”” At 5.30 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. The 
Second Guthrie Lecture will be delivered by Mr. W. B. Hardy, 
on “Some Problems of Living Matter.” At 5 p.m. Editing 
Committee meeting at 4.15 p.m. Council meeting at 4.30 p.m. 

Tue Nortu-East Coast Instirution oF ENGINEERS AND 
SHIPBUILDERS.—In the Lecture Theatre of the Literary and 
Philsophical Society, Newcastle-on-Tyne. The resumed dis- 
cussion on “ The Time Element and Related Matters in Some 
Ship Calculations,” by Professor J. J. Welch. Paper to be 
read, “‘ The Standardisation of Stability Curves,’’ by Mr. Wilfrid 
Ayre. At 7.30 p.m. 


SATURDAY, JANUARY 29ru. 

Tue Institution oF Locomotive ENGINEERS.—Caxton Hall, 
Westminster. The annual general meeting will take place at 
3 p.m. Mr. R. E. L. Maunsell, Chief Mech. Engineer of the 
sk and C. Railway, will address the meeting. 

THe Assocration oF Mintnc Etecrrican ENGINEERS: 
Norrs AnD DERBYSHIRE Brancu.—At the University College, 
Nottingham. Discussion. ‘‘ Unusual Breakdowns in Colliery 
Electrical Plant,’ by Mr. Roger Devine. ‘‘ Notes on Experi- 
ments with Battery-Signalling Bells, following the Senghenydd 
Explosion,” by Mr. G. M. Harvey. At 3.30 p.m. 








_ % “ Repairs” should not be confused with maintenance, of which it 
is only one component, the other components consisting of “ deprecia- 
tion”’ and “supervision.” The last item, namely, “ supervision.” 


is usually of the order of one-tenth, or less of the outlay for “ repsirs. 


%6 The total electrified mileage of single track on the New York 
Central Railway is 251 miles. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Manufactured Iron Prices. 


COMPARED with a couple or three months since, 
manufactured iron prices are higher in a marked degree ; 
some have been raised much more rapidly than was done 
in 1914 for example. Best bar iron is dearer by 30s. to 
40s. than three months ago. Hoops and sheets are £4 
higher, galvanised sheets are nearly £10 more, and various 
other descriptions show a margin of several pounds. 
During the past three months the basis for marked bars has 
been advanced from £12 10s. to £13 10s., and for some 
weeks past makers have required a premium on new busi- 
ness of as much as £1, making the forward selling figure 
£14 10s. per ton. They are heavily committed to the 
Government, and the work already undertaken will keep 
the mills going for the whole of the current quarter. 
Unmarked bars have appreciated by £1 15s., in some cases 
£1 17s. 6d., during the past quarter. This week unmarked 
bars are quoted at from £13 5s. to £13 10s., and gas strip 
on the same level, with one or two makers, well placed, 
asking for slightly more. ‘‘ Crown” bars, Lancashire and 
North Staffordshire are generally quoted at £14. The 
demand for all kinds of bar iron is very active, and for the 
smaller sizes there is an increased inquiry. For working-up 
sheets a pronounced trade is observed, and black sheets 
are in further request. Prices of sheets are stationary at 
£25 to £27 for 24-gauge galvanised corrugated. Three 
months ago the price was £17 to £17 10s. The scarcity of 
steel sheet bars, the difficulty of getting spelter, and the 
high common charges are chiefly accountable for this big 
advance. For 26-gauge sheets up to 8ft. lengths 50s. 
extra is charged. Black corrugated sheets of 18 to 
24-gauge ordinary lengths, realise £16, with £1 extra for 
painting. At a meeting of the Staffordshire Tinned Sheet 
Association, which has just been held, business was reported 
to be very active, but manufacturers have had the greatest 
difficulty in maintaining the output required, owing to 
the shortage of labour and steel. Prices were again 
advanced, this time by £2 per ton. Appended are the 
official quotations :—Tinned sheets, best charcoal, 39s. 
per cwt.; charcoal, 37s.; coke, unassorted, 33s.; Stafford- 
shire tin-plates, 36s. to 46s. per box. The trade is greatly 
handicapped at date by the scarcity of the chemicals used 
for pickling and other preparatory purposes. The makers 
of Welsh tin-plates reported themselves very full of work, 
with prices at about 26s. per box, a rise of 7s. on the quarter. 
Last week I gave the value of the exports of. galvanised 
sheets last year. It is now possible to give the weight. 
This comes out for the whole of the Kingdom at 286,446 
tons, as compared with 565,984 tons in 1914. The decline 
was, of course, as I remarked also respecting values, fully 
expected. With trade so bad in this branch throughout 
the whole year, no other result could be looked for. The 
chief buyers last year were, it is interesting to note, India 
64,000 tons against 204,830 tons in 1914; Australia 
62,233.tons, against 107,128 tons in 1914; New Zealand 
15,000 tons, against 17,340 tons in the prevous year ; 
South Africa 11,783 tons, against 24,382 tons the year 
before ; and Dutch East Indies 11,984 tons, compared 
with 25,861 tons a twelvemonth previous. 


Pig Iron Trade. 


The arrangement between the Government and 
the smelters with regard to price, &c., are approavhing 
completion. For most districts represented at Birming- 
ham prices are reported to have been fixed, Staffordshire, 
however, being an important exception. The Northamp- 
tonshire and Derbyshire blast furnace proprietors have 
now been able to agree on prices with the Ministry of 
Munitions. These are some way ahead of present market 
values. The Government figure for Derbyshire gray forge 
iron is 85s., with an extra 2s. 6d. for foundry sorts. To- 
day’s—Thursday’s—quotations on the open market at 
Birmingham were in the region of 82s., while for No. 3 
foundry 85s. 6d. and 86s. were asked. There was more 
inquiry for the latter. But in no section of the pig iron 
market was business of any note put through. Producers 
and consumers alike are holding off until they have lad 
time to explore the new position and gauge the effect of 
the Government interference. The Northamptonshire 
fixed maxima for forge iron of ordinary qualities are 82s. 6d. 
for forge and 85s. for foundry. These figures are very 
considerably above the present market prices, though the 
disparity is much the more considerable as regards forge 
iron. Business could have been done in gray forge iron 
at 77s. this afternoon, but there were no buyers. Foundry 
sorts, however, commanded more money. Not much 
business was done in Midland brands. The policy of the 
blast furnace owners appears to be, as their books are well 
filled with orders, to bide their time until the new figures 
are generally accepted. The Government figures are to be 
f.o.t., so that there is a handsome margin above the prices 
ruling down to to-day, the usual quotations being inclusive 
of carriage. The immediate effect has been to send up 
quotations by 4s. to 5s. per ton. Derbyshire forge to-day 
was sold at as high as 83s 6d., in some instances, though 
other makers were content to quote 81s. The negotiations 
between the South Staffordshire smelters and the Ministry 
of Munitions are still proceeding, but an early announce 
ment of the maxima is likely. Market opinion is that it 
will be substantially in advance of the Northamptonshire 
and Derbyshire figures, but whether the 92s. 6d for part- 
mine forge and 100s. for foundry, which are forecasted, will 
be realised is another matter. Staffordshire smelters are, 
of course, in a very different position to that of their com- 
petitors in the matter of supplies of material, in particular 
ore and cinder, and special consideration is claimed on that 
ground. In anticipation of the maxima quoted above, 
producers were not at all anxious to sell at anything like 
the prices consumers offered to-day—Thursday—in 
Birmingham, and a remarkable disparity existed between 
their quotations and those of two weeks ago. On January 
6th part-mine forge could have been bought at 78s. 6d.; 
to-day an offer of 83s. 6d. was turned down, and the general 
quotation was 84s. Common Staffordshire forge pig iron 


to-day was quoted 77s. to 78s., while Staffordshire all-mine ! 





iron was 122s. 6d. for ordinary sorts, 140s. for special 
sorts, and 160s. for cold blast qualities. The maxima 
announced for Derbyshire and Northamptonshire pig iron 
are generally acceptable, though in view of the present 
values of finished material they are exceedingly modest. 
The Derbyshire makers, who are in a stronger position than 
their neighbours, have been able to bring their quotations 
a little nearer the maximum. But in Northamptonshire 
the announcement of the Government limit has had no 
appreciable effect on current values. At the moment it 
looks unlikely that in the immediate future the maxima 
will apply to actual business. South Staffordshire blast 
furnace proprietors hope for a considerably higher maximum 
for part-mine iron than the actual prices now ruling. 
Peculiar difficulties attend the production of Staffordshire 
irons. Present quotations are held to be too low to com- 
pensate smelters for the high value of cinder—as compared 
with ironstone—the inefficiency of labour, and the gross 
waste of fuel now going on. 


The Steel Trade. 


Steel supplies have undergone further contraction. 
The Government is increasing its claims, and these in- 
creased claims are levied upon resources which are under- 
going constant depletion by the calling up of men for 
military service. Some firms are fully occupied on work 
for our own Government or the Governments of France and 
Russia. Civil trade could be done to a very much larger 
aggregate, but for the insufficiency of raw material, labour, 
and transport facilities. There is a large accumulation 
of export orders, and the new business being offered far 
exceeds what steelmasters are able to entertain. In the 
circumstances there is a well-defined tendency towards 
higher prices. Both buyers and sellers are exercising 
extreme caution. Consumers do not hesitate to pay a 
special price to extricate themselves from a difficulty, and 
in that way sales are made at figures much above the 
market level. Many buyers would be glad enough to cover 
further ahead than producers will permit. A great 
diminution is apparent in the margin of finished steel 
available for civil trade, and semi-products are more 
difficult to obtain than recently. Transatlantic supplies 
have declined almost to vanishing point. Local steel 
makers will not entertain offers except at their own terms, 
while Government officials insist on precedence of deli- 
veries. Makers do not fix any definite prices, as the 
Government is taking all the output. Apparently the 
Government is bent on extending its authority much 
further with regard to values. It is made known on Bir- 
mingham Exchange that £11 10s. has been fixed as the maxi- 
mum net price for plates of ordinary qualities at makers’ 
works. A limit of £11 2s. 6d. is reported to have been put 
on angles and joists. The lowness of the prices have 
caused much surprise, having regard to the high rates at 
which business has previously been done in very many 
instances. Sheet bars are limited to £10 7s. 6d. This 
maximum has given a mild shock to the makers of this 
particular steel, as the present selling price is considerably 
above this figure. Many makers state that rather than sell 
at this very low schedule they will roll the material down, 
and disappointment is general. No figure it is understood 
has yet been fixed for billets. Very few Bessemer billets 
are on offer, but they can be bought at £12 10s. Limited 
supplies of open hearth steel were available at £13 10s. for 
delivery during the first quarter. Steel hoops and strips 
have again been advanced 10s. per ton. So far as can 
be judged from the maxima applying to steel which have 
been announced, the extraordinary inflation of rolled and 
semi-manufactured steel values of the past four or five 
months has been checked. The prices fixed by the 
Ministry of Munitions are well below those operative on 
the markets all over the country. At the same time they 
are not quite so low as they appear on their face. For 
instance, quotations up to the present have been delivered 
subject to 2} per cent. The maxima now announced 
are for material “‘ free on rail’? at furnaces and mills, and 
are ‘net.’ Also steelmasters will do well to remember 
that these maxima are governed by certain conditjons, as, 
for example, on steel by the price of hematite, and hematite 
by the price of coke and ore. If coke and ore are higher 
than the standard, hematite will be sold at £6 2s. 6d., and 
if hematite pig goes beyond £6 2s. 6d. new rates will come 
into force for steel. 


North Staffordshire Iron and Steel. 


North Staffordshire makers of bar iron are 
evidently not expecting any great fall in the prices when 
the Government fix the maxima, as ‘Crown ”’ bars have 
been advanced further during the week. Makers who a 
week ago were content to accept £13 15s. a ton are now 
demanding £14, and the former may be taken as the 
minimum figure. Although marked bars are still quoted 
at £14, a premium of £1 is being asked in most quarters on 
the official figure. Hoops also have been further advanced, 
and are now quoted at from £16 10s. to £17 10s. a ton. 
Iron plates are variously offered at from £14 15s. to £15 
aton. Smelters of pig iron show no very great disposition 
to sell, but there has been a hardening in price, and the 
general tendency of the market appears to be to await the 
fixing of the maxima prices. Steel manufacturers are 
very busy indeed. Coal is in~ brisk demand. Manu- 
facturing fuel commands a ready market, but coal for 
shipment is affected by the congestion at the western ports 
and by the tardy return of wagons. 


The Coal Trade. 


Cokes and minerals are being largely bought for 
forward supply. Manufacturing fuel sells more readily than 
house coal. Current prices are quoted on the open 
market :—Furnace coke, South Yorkshire, 30s.; South 
Wales, 36s.; iron scrap, 85s.; steel, 90s.; works fuel, 15s. to 
17s.; rough slack, 12s. 6d. to 14s. 6d.; purple ore, 28s.; and 
gas coke 21s. per ton The output of coal in the Black 
Country will be shortly increased by the re-opening of an 
old colliery in the Rowley district, near Tipton, known as 
the Grace Mary pits. The property, which has been water- 
logged for a considerable number of years, has been 
acquired by Mr. William Parrish. A new pumping plant 
and driving engines are to be installed at an estimated cost 
of some £10,000, and the eight yards coal seam will be 
worked, as well as getting out large quantities of coal left 
as roof supports by the previous owners. When in full 
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operation employment will be found for from 500 to 600 
men. At Deepfields, near Bilston, the same firm is opening 
up a previously partially worked colliery, and expects to 
engage some 400 men. 


Higher Wages. 

As a result of a conference in the fire-brick 
ndustry in the Black Country a temporary war bonus of 
10 per cent., to be based on the rate of wages existing 
prior to the last advance, has just been conceded to the 
operatives, male and female. The bonus is given on 
condition that consideration of a new basis of wages 
suggested by the workers shall be postponed until after 
the war. The present advance represents an increase of 
17} per cent. since the outbreak of war 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 

THERE is no definite change as yet in the genera! 
condition of the markets, but some indications that 
people are nervous as to the possible results of Govern- 
ment interference with prices, more especially in the depart- 
ments for finished iron and steel, are visible. Some of the 
finished products have got far away from any clear and 
intimate relation with raw materials or with manufacturing 
costs. Certain classes of steel may be described in this 
way and also iron and steel hoops. There are, of course, 
many other products in other trades which are in the 
same position, as, for instance, the lead acetates, and such 
articles naturally call for some measure of control if the 
nation as a whole is not to be exploited to an unreasonable 
extent. Information here as to the actual effect of 
Government intervention is not very definite. There are 
some classes of steel which are not too far in advance of 
the actual costs of making, but steel produced from basic 
pig iron appears unreasonably dear if it be true, as stated 
here, that the maximum price is fixed at 87s. 6d. per ton. 


Pig Iron. 

The market for pig iron is in a very uncertain 
condition. Apparently consumers are more and more 
convinced that the prices are near or at the top, and they 
show extreme caution, with the result that only a small 
business can now be done. The actual transactions do 
not seem big enough to test the prices properly, and one 
can deal only with the quotations which are asked by 
merchants and makers. Cleveland iron was dearer here 
on the rise in warrants, but even at the advance the price 
is still below the maximum. Holders of Derbyshire irons 
were somewhat firmer than at this time last week, but, if 
anything, rather easier than on Friday. A small lot was 
sold at 87s. delivered in Manchester and another at 86s. 6d. 
Some sellers wanted 87s. 6d., but the very wide difference 
which divided sellers of Derbyshire iron a few weeks ago 
has disappeared. Some North Staffordshire iron was 
offered at 86s. 6d., but with this exception there is nothing 
in the market which can compete with the Derbyshire 
prices. Lincolnshire iron is held for 87s. 6d. on trucks, 
or 93s. 3d. delivered here, and Cleveland iron would cost 
about 89s. 2d. Of course, what prevents Derbyshire 
from approaching close to these latter prices is the com- 
paratively small demand. Any rush of buying would 
bring the price up quickly nearer to the Government 
maximum, but in the present temper of consumers there 
is no probability of such a rush. So far one has heard 
nothing here of a limitation to the price of Scotch iron, 
although that product seems to call for attention more 
than common iron. A small parcel of Glengarnock has 
been sold here at 109s., but there is no free buying at 
such a price. The makers of Summerlee iron ask 110s., 
and Monkland is quoted at 106s. In forge iron no new 
transactions are reported, and one can only guess at the 
price. Probably sellers would accept about 79s. on trucks 
for Derbyshire, or, say, about 85s. delivered to Warrington. 
Of course, Lincolnshire would be considerably dearer, 
but it could not be sold for Lancashire consumption at 
the moment. 


Foreign Material. 


Cabled information contains advice of a further 
rise in the price of American bar iron, and this trade may 
be called “off” for the present. The f.o.b. price was 
given as 50} dols., and with freight and insurance at least 
£3 1M. per ton. The material when delivered would 
cost a good deal more than English bar iron, while there 
is the question of the extras to be considered besides. 
No foreign billets were on offer this week, and I hear that 
the lot mentioned last week was sold at £11 15s. c.i-f. 


Semi-steel. 

The extreme prices asked for English semi-steel 
appear to have given way. A few weeks ago those who 
could give delivery were able to obtain £13, but now that 
the Government has fixed a maximum for steel angles and 
ship-plates, it is clear that buyers of billets and blooms 
must get their material for less. As a matter of fact, 
English billets have been sold this week at £11 15s., and 
there is talk of £11 10s. It is plenty of money in the 
circumstances, although it will be difficult for importers 
from America to compete unless the freights fall very 
considerably. There were rumours that the Government 
was about to handle this question of freights and possibly 
to put on some steamers at reasonable rates, but this is in 
the air for the moment. 


Serap. 


The market for scrap remains very firm, although 
dealers were not selling so much as they would like, 
especially in foundry scrap. There seems to be a greater 
disinclination to buy in this department than in forge 
scrap or steel scrap, although really the prices for foundry 
scrap are relatively more moderate than the others. The 
last price paid, for instance, was 85s. for the very best 
quality of textile machinery metal, or something under 
the present cost of common pig iron. I never 





remember having seen this class of scrap sold at 25s. per 
ton below the price of Scotch iron. For the best heavy 
wrought piling scrap 110s. was asked and has actually 
been paid in at least one case. Other qualities of wrought 
scrap go lower to 100s., and this latter is still the price of 
good heavy steel scrap. Heavy steel turnings are quoted 
at 60s. 


Finished Iron and Steel. 


The prices in this section of the market are still 
uncertain. Apparently Government interference has 
begun, for it was reported that a maximum of £11 2s. 6d, 
per ton had been fixed for steel angles, £11 10s. for ship 
and tank plates, and £12 10s. for boiler-plates, all at the 
works ; but, again, it was said that these prices were 
based on Scotch hematite at £6 2s. 6d. at the furnaces, 
and I am not aware that any hematite, Scotch or Cumber- 
land, or East Coast can be bought at that figure. Is 
there to be a sliding scale, say 2s. 6d. for every Is. above 
£6 2s. 6d.? If so, it will make a serious difference. 


Metals. 

Sellers of ingot copper on the Manchester market 
quoted £108 10s., which was rather less than last week’s 
price. On the other hand, for strong sheets £125 was 
asked, or more than last week’s price, but it is altogether 
impossible to follow the vagaries of the markets for the 
various kinds of copper. Electrolytic was not quoted. 
There has been a fair demand for clean old copper suitable 
for melting, and dealers are asking more for it. Scrap 
copper, gun-metal and yellow brass seem well worth the 
attention of consumers of metal at the present time. 
Lead has been very much weaker, and is quoted here at 
£31 10s. per ton for English pig. Spelter remains rather 
uncertain, and sellers are very cautious, but so far it is 
certainly easier. The future is, however, absolutely 
obscure. Small lots were charged at £92, which is sub- 
stantially above the London market price for prompt. 


Bacterisation of Peat. 


The offer made by Professor W. B. Bottomley 
to the Manchester Corporation of the free use subject to 
certain conditions of his discoveries in connection with 
the bacterisation of peat and its application as an intensive 
fertiliser of the soil is now being considered by the Small 
Holdings and Allotments and Cleansing Committees of 
the Corporation. It is probable that the offer will be 
accepted provided that the terms on which it was made are 
modified in some respects, one of which is the duration 
of the free licence which Professor Bottomley fixed at 
“the period of the war.’’ It has been suggested that the 
definite period of three years should be fixed to enable 
the Corporation to recoup itself for the expenditure which 
will be necessitated in connection with the provision of a 
suitable plant and other incidental outlays. The Corpora- 
tion owns very extensive supplies of peat on its Chat Moss 
and Carrington estates, which are provided with facilities 
for transit by rail and water. Carrington Moss has an 
area of 1100 acres, much of which has been brought into 
a state of cultivation, and Chat Moss covers over 2000 
acres, much of which has also been successfully cultivated. 


Electric Driving of Textile Factories. 


I learn from an authoritative source that while 
numerous cotton spinning mills in Lancashire are now 
equipped with electrical driving, the number is steadily 
increasing. In fact, this branch of engineering is making 
very good headway, thanks largely to the steadiness of 
drive, resulting in higher maintained speeds, increased 
production, and improved quality of material produced. 
In many instances current is obtained from central power 
stations at very low rates, but there are many mills which 
are equipped with their own power plant. Turbo- 
alternators are finding increasing favour for this class of 
work and their adoption is extending steadily. Motors 
for the individual driving of mules are generally of the 
three-phase variety, while for driving ring spinning and 
doubling machines the motors may either be three-phase, 
single-phase or direct current, but of the three the two 
former are considered the most suitable. For ring 
spinning the variable-speed type and for ring doubling the 
constant-speed type are found to be best. A voltage of 
500 and a frequency of 50 periods are commonly employed, 
but several large power supply companies standardise 
on 400 volts, leaving single-phase current at 230 volts 
pressure available for illumination purposes. As regards 
the cost of current from outside supply companies, 0. 5d. 
per unit may be considered as about the average figure 
for a fair load on the usual cotton mill load factor of 
25 to 30 per cent. 


The Rivers Committee of the Manchester Corporation. 


Mr. G. J. Fowler, D.Sc., who has for some time 
rendered excellent service to this department as chemist, 
has been appointed Professor of Applied Chemistry in 
the Indian Institute of Science at Bangalore, and will 
leave to take up his new post in a few days time. Mr. 
Fowler was also lecturer in bacteriological chemistry at 
the Manchester University. 


Sir Francis Ley. 


The death occurred a few days ago of Sir Francis 
Ley, Bart., in his seventieth year. Sir Francis was 
created a baronet in 1905. He was the founder and 
governing director of Ley’s Malleable Castings Company, 
Limited, Derby, and the owner of several thousands of 
acres of agricultural land in the Midlands. Sir Francis 
lost a son in the early part of the war in France. 


Marine Refrigeration. 


A paper on this subject was read before the 
Liverpool Engineering Society on January 12th by Mr. 
J. Wemyss Anderson. After an introduction which 
dealt chiefly with the historic side of the subject, the 
author went on to deal with the brine. systems with 
both closed and open circuits. With regard to refrigerat- 
ing plants for ships’ provisions, the author said that this 
section had not received the attention which it deserved 
either at the hands of the shipowner or from authors on 
refrigerating subjects. He said there was no reason 





why every steamer other than coasting boats should not 
have its refrigerating machine for provisions. The initial 
outlay was small and the running expenses a mere trifle, 
while the advantages of being able to supply the crew 
with a variety of fresh meat and vegetables was obvious. 
The author then described types of machines suitable for 
the purpose and the arrangement of the refrigerating 
chambers on the Aquitania. 


**Systems and Standards in the Office.” 


At the last meeting of the North-Western Section 
of the Junior Institution of Engineers a discussion on the 
above subject was opened by Mr. F. Briggs, who expressed 
the opinion that the generally recognised rule that machines 
and shop methods needed to be kept up to date if a com- 
petitive business was to be successfully carried on, applied 
to as great an extent to the office administration ; and 
that, if engineering was to be worthy of the title of ** pro- 
fession,” the noble work of our forefathers in engineering 
must be continued in the spirit of gentlemen. For 
example, the honour of the engineer must be carried to 
the extent of keeping promises—of deliveries, for example 

—and that, as a broad and precise detailed knowledge of 
a business was necessary to make this possible, it behoved 
the engineer to systematise his work and the keeping of 
records, and to standardise his details. Mr. Briggs 
described his own office methods for the standardisation on a 
large scale of the connections used in structural steel work 
and exhibited indexed books of blue prints of hundreds 
of standard bolted and riveted steel connections. These 
systems and standards were devised to save much time 
in the drawing-office, by the elimination of the con- 
sideration of previously designed details, the reference 
numbers only for the standard parts being entered on 
outline arrangement drawings. The resulting advantage 
in the works was the saving of time and money by putting 
through stock orders for standard parts, thus accelerating 
delivery by the need for manufacture of only the special 
parts after the order had been placed, in addition to 
allowing asurer method of fixing dates of delivery. 


Barrow-tn-FurnNess, Thursday. 
Hematites. 

Throughout this district there is a very active 
state of affairs in the hematite pig iron trade. There are 
twenty-five furnaces in blast, sixteen in Cumberland and 
nine in North Lancashire, and a large volume of iron is 
being produced. The demand for iron is full all round and 
makers are doing a big business, their output being sold 
forward to a great extent. Makers of munitions of war 
have requirements that increase in size as new plant is 
brought into operation. There are, however, no indica- 
tions of any increase in the number of furnaces in blast, for 
the reason that the supply of raw material and labour is 
on the short side Maximum prices have now been fixed 
to some extent, and parcels of mixed numbers of Bessemer 
iron are quoted at 127s. 6d. per ton net f.o.b., and special 
brands are at 140s. per ton. Warrants are idle at 115s. 
per ton net cash. The stores of warrant iron stand at 
2053 tons. 


Iron Ore. 

For iron ore there is a good steady demand on 
local as well as general home account. Local smelters, 
indeed, could easily take the whole of the output. Good 
average qualities of ore are quoted at 21s. to 30s. per ton, 
and the best ores are at 38s. pei ton net at mines. Spanish 
ores are quoted at 37s. 6d. per ton delivered. Freights 
are high at present. Last week 10,800 tons of foreign 
ore arrived in Barrow. 


Steel. 

In the steel trade there is just a fair amount of 
activity in the ordinary departments. The rail mill at 
the Barrow Stee! Works is at work this week, but the 
plate mill is off. The merchant mill and the foundry 
departments are fairly well employed. Rails of heavy 
section are quoted at £10 12s. 6d. to £10 18s. 6d. per ton, 
and light sections are at £11 to £11 15s. per ton and heavy 
tramway rails are at £11 15s. per ton. Ship-plates are 
at £11 10s. per ton and boiler-plates are quoted at £12 10s. 
per ton. Billets are at £10 10s. per ton. Hoops run 
about £17 per ton. 


Shipbuilding and Engineering. 

Additional men are being brought to Barrow to 
put on munitions of war in new buildings now being 
completed. There is a very busy state of affairs in all 
departments of these trades. 


Fuel. 

For coal the demand is brisk and good steam sorts 
are at 22s. 6d. per ton delivered. For coke there is @ very 
heavy demand, and East Coast sorts are at 32s. to 38s. 
per ton delivered to West Coast furnaces. Lancashire 
cokes are quoted at 29s. per ton. 


Shipping. 
The shipping trade is fairly well employed. 
Included in last week’s shipments was a cargo of 300 tons 
of steel bars for Nantes. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


Tue works in the North of England are once more 
running full steam ahead in order to ensure the fullest 
possible output. This applies more particularly to the 
iron and steel trades, which are almost overwhelmed with 
work. Stringent restrictions are being put into operation 
by the Government at the various producing works, and 
in consequence of this ordinary business is being ignored to 
an increasing extent. The Government requirements are 
showing signs of even greater expansion, and there is 
every indication of the pressure upon manufacturers 
and staffs becoming heavier than ever. There are, at 
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the same time, large and increasing demands from the 
French, Russian, and Italian Governments. The scarcity 
of labour and of tonnage is still severely felt in producing 
and commercial circles, the former shortage being especially 
acute. In spite of the employment of female labour there 
is not much apparent relief. The war demands are so 
great that any increase in labour makes but a faint impres- 
sion on the whole. The transport difficulty, for the most 
part, affects export material, although the inward raw 
material is at times very seriously delayed. The shipyards 
and engineering prt! Sanit tre continue to work at the 
utmost pressure. Manufacturers are still inconvenienced 
by a shortage of fuel, but this difficulty is likely to be 
removed in the near future as the result of a Board of 
Trade scheme for organising the outputs in the various 
districts, so that those who require coal for national and 
public purposes shall have first call on the supplies avail- 
able. 


Cleveland Iron Trade. 


Extraordinary strength characterises the Cleve- 
land iron trade, and the values recorded this week are the 
highest since 1874, the nearest approach in recent years 
being in 1900. In the continuous advance in prices, the 
steady depletion of the stocks of iron in the public store, 
and the pressure of consumers, both at home and abroad, 
for deliveries of pig iron there is cumulative evidence that, 
the present output is not equai to the demand. Under 
normal conditions the position would probably be regulated 
by blowing in more furnaces, but the scarcity of material 
as well as labour is such as to render this course difficult, if 
not impossible, and though prices have already advanced 
to an almost unprecedented figure it is by no means certain 
that the limit has been reached. There is undoubtedly a 
big demand for foundry iron, both for home and foreign 
consumption, but makers have no stocks to draw upon, 
and have, in fact, generally sold their output for some 
months ahead. Merchants are therefore compelled to 
resort to the public store to meet their requirements, and 
the extent to which this is being done is indicated by the 
fact that in the last seven days 7987 tons of iron have 
been withdrawn, the total now standing at 102,490 tons. 
This has had a marked effect on quotations. No. 3 G.M.B. 
Cleveland pig has been advanced to 80s. 9d., No. 1 to 84s., 
No. 4 foundry to 80s. 3d., and No. 4 forge to 79s. 9d. 


Hematite Pig Iron. 


The past week has seen little change in the con- 
ditions of affairs in the East Coast hematite pig iron trade. 
The requirements of those engaged in making munitions 
of war are very extensive, and they are taking heavy 
deliveries of high-class metal. Enormous orders for iron 
are held at every works in the district, and much more iron 
could readily be disposed of than it is possible to make 
under existing circumstances. The local steel works 
account for a good deal of the output, and large quantities 
are also being dispatched to users in other parts of the 
country. There is no hematite iron purchasable for supply 
before the second quarter of the year, and there is not 
much available for distribution before the third quarter. 
Many mekers report that they have disposed of the whole 
of their output to the end of June. Mixed numbers are 
fully 135s. for delivery April next and onwards, at which 
figure there are buyers on both home and continental 
account. 


Iron-making Materials. 


Notwithstanding the fact that exceptionally 
heavy supplies are coming forward, the value of foreign 
ore is quite maintained. So far this month over 110,000 
tons have been imported. With the freight rate in the 
neighbourhood of 21s. 6d. Bilbao-Tees, sellers adhere to 
38s. for best Rubio of 50 per cent. quality ex ship Tees. 
Coke is now fairly plentiful, and although the Government 
fixed scale has not been definitely published, prices are 
now regulated to some extent by the figure which it is 
understood has been fixed as the maximum, viz., 30s. 6d. 
per ton at the ovens. Medium qualities of furnace coke 
delivered at the works may be said to range from 29s. to 
32s. 6d. per ton. 


Manufactured Iron and Steel. 


The trade position is very much what it has been 
for months past. In all steel and iron manufacturing 
departments the greatest activity rules. An immense 
tonnage is being turned out, and at quite a number of 
places steps are in progress for adding to the quantities. 
During the holidays some additions to plants which had 
been in progress for a while back were completed, and 
these, with extensive repairs executed, should enable 
the various establishments to increase their quotas of 
outputs. The great desideratum at the moment is raw 
steel, the output of which, large as it is, is not equal to 
requirements. There are numerous inquiries in the 
market on private account, but manufacturers are so 
overwhelmed with orders for steel for munitions that they 
are unable to give them the least consideration. The 
maxima announced for certain descriptions of finished 
iron and steel manufactured on the North-East Coast are 
generally acceptable, though in view of the prices 
that private consumers are prepared to pay they are 
exceedingly modest. The following are the prin- 
cipal quotations: — Common _ iron bars, £13  10s.; 
best. bars, £13 17s. 6d.; double best bars, £14 5s.; treble 
best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; packing 
iron, tapered, £10 15s.; iron ship angles, £13 10s.; iron 
ship plates, £11; iron girder plates, £10 to £10 10s.; iron 
ship and girder rivets, £15; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £11; steel ship plates, 
£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £13 ; steel sheets, doubles, 
£13 10s.; steel joists, £11 2s, 6d; steel strip, £12 to 
£12 2s, 6d ; heavy sections of steel rails, £11 ; steel railway 
sleepers, £12, all less 24 per cent. f.0.t., except steel ship 
plates, steel angles and joists. Rails and sleepers are net 


f.o.b. Cast iron chairs, £4 15s. to £5; cast iron pipes, 1 Sin. 
to 2}hin., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to £6 15s.; 
din. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., £6 7s. 6d.; 
18in. to 24in., £6 7s. 6d.; cast iron columns, plain, £7 10s. 
to £7 15s.; floor plates, £4, f.o.r. at makers’ works. 





Shipbuilding. 


Official statistics are now available as to the 
output of mercantile tonnage on the North-East Coast 
during 1915. Builders commenced the year with orders 
sufficient to carry them on till the autumn, and in some 
cases well into the present year. But there came an enor- 
mous demand from the Admiralty for all kinds of vessels. 
These demands absorbed a large percentage of the capacity 
of the North-East Coast, and a number of yards were 
taken over altogether as controlled establishments. As 
the Admiralty orders became more and more urgent and 
widespread, commercial work was increasingly neglected, 
with the result that the mercantile tonnage turned out 
during the past year is considerably less than half that of 
1914, What has been done has been chiefly the comple- 
tion of vessels that were already well advanced when the 
year commenced. The total output was 106 vessels, 
with an aggregate tonnage of 346,819, compared with 264 
vessels, totalling 845,070 tons in 1914, a decrease of 158 
vessels and 498,251 tons. The following table shows the 
mercantile tonnage output for the three North-East Coast 
centres for the past two years :— 





1915. 
Vessels. Tons. Indicated horse-power. 
Tyne ao os se See. Set oa See 
‘Tees... 40 111,295 81,980 
Wear 31 111,225 70,619 
Total . 106 . 346,819 245,019 
1914, 
Vessels. Tons. Indicated horse-power. 
Tyne el ery 315,895 . .. 196,465 
Tees.. 99 250,638 165,400 
Wear 74 be 148,365 
Total . 264 845,070 510,220 


The work has been carried on under exceptional con- 
ditions, which have proved very trying to builders. Not 
only has labour been scarce and dear, but the price of 
materials has risen to phenomenal heights. Moreover, 
there has been a great scarcity of steel, which by itself 
would have seriously delayed commercial work, mills 
usually devoted to rolling sections having been turned on 
to material for shells. Wages questions have also been 
a source of considerable difficulty. In March last wages 
were advanced by 10 per cent. for piece workers and 4s. 
a week, or Id. per hour, where men are paid by the hour. 
In many cases, however, the piecework rates have had 
to be abandoned, owing to the scarcity of workmen, the 
men insisting upon being paid a guaranteed wage on a 
piece-work level, whether the work represented by that 
level was done or not. This has made it impracticable in 
some cases to put men on to commercial work which had 
long previously been contracted for upon a very much 
lower basis. The prospects of the trade are very en- 
couraging. Most of the yards are still fully engaged on 
Government orders, and there is still a large mass of 
unfinished mercantile work remaining to be dealt with. 
In addition there is a large inquiry for new tonnage, and 
it is certain that the greatest activity will prevail for a 
long time to come. 


The Coal Trade. 


Considerable difficulty still attends the transaction 
of business in the coal trade. Few ordinary transactions are 
possible this month. For next month, buyers are numer- 
ous, but there is great uncertainty as to the possibility 
of delivery, and consequently both merchants and pro- 
ducers hesitate to operate for forward shipment. The 
shortage of fuel of all descriptions is very pronounced. 
This is particularly the case in regard to small coal required 
for steam purposes, the reduced deliveries of which are 
causing not a little inconvenience to consumers, who have 
to buy up odd lots of any fuel they can find. Prices are 
decidedly firmer, and steadily advancing. Best steams 
may be put down at 25s. and second Blyth qualities at 
21s. to 23s., according to quality. In the Tyne district 
prices are at 25s. The second-class collieries are unable 
to give prompt shipment, and are repeating their nominal 
quotation of 23s. In the Durham section there is a little 
business passing in best gas sorts at 22s. 6d. to 23s. and 
second-class sorts are quoted at 21s. Business may be 
done at slightly less than the latter figure where prompt 
tonnage is offered. Beehive foundry coke has advanced 
to a minimum of 40s., and patent foundry coke is also 
held for higher values. Quotations are approximately as 
follows :—Northumberlands: Best Blyths, 25s.; second 
Blyths, 21s.; unscreened, 21s. to 22s.; best smalls, 13s. 6d.; 
households, 23s. to 25s.; bunkers, 21s. to 22s. 6d.; Tyne 
prime steams, 25s.; Tyne second steams, 22s. to 23s.; 
special Tyne smalls, 15s.; ordinary smalls, Ils. 6d. 
Durhams: Best gas, 22s. 6d. to 23s.; second gas, 21s.; 
special Wear gas, 24s. to 25s.; smithy, 22s.; coking un- 
sereened, 22s.; coking smells, 21s.; ordinary unscreened 
bunkers, 21s. to 22s.; best bunkers, 23s. Foundry coke, 
Beehive, 40s.; patent, 36s. to 38s.; foundry coke, ordinary, 
36s.; furnace coke, 34s.; gas coke, 27s. to 28s. 


Absenteeism at the Pits. 


The amount of absenteeism, as it is called, 
among coal miners in the North of England is not so bad 
as it was previous to the war, nor is it as considerable as 
in some other mining districts of the country, but never- 
theless it exists. ‘This question engaged the attention of 
the Coalowners’ Association and the representatives of 
the men’s union at a conference this week. The great 
difticulty is to bring home to workmen the urgent neces- 
sity at this period of national stress of not idling a single 
day if it can possibly be avoided. Thousands of miners 
have enlisted, and it remains for those at home to keep 
up the production of coal to the fullest extent of their 
power. An adequate output of coal is not only necessary 
to keep the munition works going, but also to ensure a 
constant supply of those chemical products which are 
essential to the manufacture of high explosives. The 
irregularity in working which both owners’ and men’s 
representatives are seeking to minimise may be attributed 
to various causes, and doubtless sickness and physical 
fatigue have something to do with it. Occasionally one 
also hears remarks which point to the drink mischief in 
pit work as in other industries. Probably, as the result 
of the conference, the miners will be appealed to to reduce 
the absenteeism to the lowest degree possible in order that 
the coal production may be at the fullest extent. 





SCOTLAND. 
(From our own Correspondent.) 
A Full Restart. 


ALTHOUGH a great effort was made to shorten 
the holidays as much as possible, it was only within the 
past week that a full restart was made. Work is now 
going on as actively as ever in all directions, and an 
improved output is expected in view of extensive repairs 
and additions to plants which were carried out during the 
stoppage. So far as the actual business is concerned 
there is nothing new to tell. Government demands, 
which are still heavy and likely to increase, account for 
the large proportion of the output from all quarters, and 
the coming months promise to be a time of particularly 
high tension. Ordinary mercantile requirements have 
been in a very subordinate. position for a considerable 
period and are now likely to receive even less notice. 
Great difficulty is being experienced in securing adequate 
supplies of raw materials for the manufacture of munitions, 
and this consideration alone is sufficient to eliminate 
all ordinary business. The position is still further in- 
fluenced by the present level of prices. While the reported 
prices of materials of all kinds show in many cases an 
advance of 100 per cent., even that advance gives no 
adequate idea of the figures asked by private dealers. 
For example, the reported price of steel plates, angles, 
bars, &c., is round about £13 per ton, but when the private 
consumer comes to purchase he finds he cannot arrange 
supplies under the £20 per ton level, if at all. For one 
instance of a private trader managing to secure supplies 
of material in anything like reasonable time there are 
dozens of cases of consumers waiting six, nine or even 
twelve months for deliveries without redress of any 
kind for delays. The unprecedented and ever-increasing 
rise of freights also presents another and by no means 
insignificant difficulty. A further large increase in rates 
was announced at the beginning of the year, and as this 
latest advance is not confined to outward cargoes, but 
includes freights for inward ores and other materials, 
the home consignee will have to pay more, while the foreign 
consumer will have to pay the double charge. It i 
impossible to prophesy how long this state of affairs will 
last. There is no doubt about the holding up of large 
contracts and new projects, and when the time arrives 
when munitions of war are no longer necessary, these 
orders will supply much-needed employment for the 
works which would otherwise be thrown idle. . In the 
meantime, so far as one can see, nothing can be done to 
relieve the situation, and the best must be made of the 
position until commerce is once more established on some- 
thing like the old basis. 


1s 


Wages. 


The wages question continues to be a source 
of contention, but so far as regards the seamen engaged 
in the coasting trade from Glasgow, it has been settled 
for the period of the war at a conference held during the 
past week between representatives of the Glasgow ship- 
owners and the National Sailors’ and Firemen’s Union. 
At this conference, presided over by Sir George Askwith, 
it was agreed to grant an increase of 5s. per week as from 
January 15th, and the seamen affected are those employed 
by the shipowners in the regular cross-Channel trade 
between the Clyde and English and Irish ports. This is 
the fourth increase granted since the war began, making 
a total addition, including bonus and advances in wages, 
of 22s. 6d. per week. The pre-war wage was 32s. 6d. 
per week and the new wage is therefore 55s. per week. 
Sir George Askwith has under consideration at present 
an application on behalf of the Associated Ironmoulders 
of Scotland for an increase in wages of 2d. per hour. The 
wages of the men concerned have already been raised 
Id. per hour. 


Pig Iron. 


A fairly active business is being done in the Scotch 
pig iron trade and the tone is very firm. Good quantities 
of ordinary iron have changed hands, but makers of 
hematite are not very anxious to secure new business at 
present prices, as they are well sold meantime. There are 
68 furnaces in blast in Scotland, compared with 64 
last week and 59 in the corresponding week of 
last year. The warrant market showed considerable 
activity during the past week, the turnover amoonting 
to 20,000 tons. The tone was steady throughout, and 
Cleveland iron closed at practically the same level as in 
the preceding week at 78s. 3}d. per ton cash buyers. 
The stocks in the public stores now amount to 105,755 tons, 
compared with 111,915 tons at this time last year. 


Quotations. 


The prices of Scotch makers’ iron continue to 
advance, and are now quoted as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 99s. 6d.; No. 3, 98s. 6d.; Govan, 
No. 1, 98s. 6d.; No. 3, 97s. 6d.; Carnbroe, No. 1, 104s.; 
No. 3, 100s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 105s.; Nos. 3, 100s.; Gartsherrie, No. 1, 106s.; 
No. 3, 100s.; Glengarnock, at Ardrossan, No. 1, 106s.; 
No. 3, 101s.; Eglinton, at Ardrossan or Troon, No. 1, 
100s.; No. 3, 98s.; Dalmellington, at Ayr, No. 1, 99s. 6d.; 
No. 3, 97s. 6d.; Shotts, at Leith, No. 1, 105s.; No. 3, 100s. 
per ton. 


Finished Iron and Steel. 


Steel makers report that works are fully employed, 
with every prospect of complete activity for months ahead. 
The pressure for the delivery of all kinds of material, 
particularly shell bar, is unabated, and practically the 
entire output is being taken up by Government require- 
ments. The export demand, principally from France and 
the Colonies, is of a satisfactory nature. Producers of 
black sheets have very heavy bookings and find them- 
selves quite unable to overtake the demand, and are being 
hampered by the want of sufficient supplies of raw 
materials. Consequently arrears are accumulating. The 
Glasgow warehouse price of 7 to 11 b.g. is now about 
£17 10s. per ton, less 24 per cent. Malleable iron makers 
are busily employed, chiefly on home account, and are 
not in a position to accept more than a small proportion 
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of the export business offered. ‘‘ Crown” iron bars are 
quoted on the basis of £13 and upwards per ton, less 5 per 
cent. for home delivery, while the export price is about 
£12. 10s. per ton net, f.o.b. Glasgow. 


Seotch Steel Makers and Maximum Prices. 


It has been reported that the Minister of Muni- 
tions has been in communication with the steel manufac- 
turers with the object of fixing maximum prices for the 
home trade. Arrangements suggested include the basing 
of prices on a stated quotation of 122s. 6d. per ton for 
hematite iron, but in view of the fact that Scotch hematite 
is at present quoted about 132s. 6d. per ton, Scotch steel 
makers have been unable to come to any arrangement 
and are not quoting prices in the meantime, as_ their 
position Is uncertain. 


Coal. 


Business in the Scotch coal trade is now in full 
swing after the holidays and conditions generally may 
be considered satisfactory. In the West of Scotland 
the collieries have booked a good volume of business for 
January delivery, and the market continues to show a 
very tirm tone, with an upward tendeney in values all 
round. All qualities of coal are in large demand, and 
even although the licence question is restricting exports 
to a considerable extent, the collieries are finding no diffi- 
culty in disposing of their outputs. Ell coal is quoted 
f.o.b. at Glasgow, 21s. Gd. to 22s.; splint, 24s. to 32s.; 
navigations, 23s. Gd. to 24s. 6d.; steams, 18s. 6d. to 21s. 6d.; 
treble nuts, 20s. 6d. to 21s. 6d.; doubles, 19s. 9d. to 20s. 6d.; 
singles, 18s. 9d. to 19s. 3d. per ton. Collieries in both 
Fifeshire and the Lothians are fully booked, and have 
practically no free coal for January. First-class screened 
navigation coal is quoted f.o.b. at Methil and Burntisland, 






24s. 6d. to 25s.; first-class steams, 22s. 6d. to 23s.; best 
screened steam coal, f.o.b. at Leith, 22s. to 22s. 6d. per 


ton. The aggregate shipments from Scottish ports during 
the past week amounted to 163,082 tons, compared with 
$0,239 in the preceding week and 178,612 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


A BETTER example of the dependency of the coal 
market upon tonnage could not be found than the experi- 
ence of the past week. With increasing tonnage supplies 
the market has daily gathered strength until values are 
very largely nominal, for the reason that sales of coal are 
comparatively few so far as loading this month is con- 
cerned. The market is undoubtedly strong, but it is a 
question whether values will be maintained for long. 
The inflation is in a sense artificial, but at the same time 
there is a strong impression prevalent that values cannot 
possibly be mainteined, for the reason that there will 
not be the tonnage available. That the market is strong 
can be no surprise, seeing that in the docks at Cardiff, 
Penarth and Barry alone there have been this week close 
on 300 steamers, counting vessels of all descriptions, 
whereas it is not many weeks since the total was quite 
100 less. Such a difference must necessarily mean extra- 
ordinary pressure, a rapid reduction in stocks, and long 
waiting turns. 


Freights. 


Although coals have as a consequence increased 
in price, outward freight rates have not been adversely 
affected. Usually this is the case, but the extraordinary 
coincidence is again seen of both coals and freights on the 
up grade. The only difference on this occasion has been 
that the tightness of coals has checked the rapidity of 
the advance in freights. On account of the difficulty of 
arranging stems with the collieries, shipowners have not 
been quite so able to dictate their own terms for tonnage. 
Still rates have advanced, but in comparison with the 
Tyne and the Clyde the rates are comparatively “‘ cheap.” 
For this reason owners have diverted their tonnage to the 
North, and thus *t comes about that chartering has been 
slow in South Waies because shipowners can do so much 
better from other ports. Outward rates have, however, 
touched the extraordinary figures of 78s. for Genoa 
options, 38s. 6d. for Gibraltar, 47s. 6d. for Barcelona, 
71s. with 1000 tons delivery for Naples, 68s. for Malta, 
73s. 9d. for Alexandria, and 82}f. for Marseilles, and at 
the present time higher money is offering. There seems 
no means of checking the advance, and at any rate fears 
are entertained that attempted remedies may do nothing 
more than accentuate the trouble. Sir George Paish, 
financial adviser to the Treasury, addressed the Cardiff 
Chamber of Commerce to-day on ‘‘ The Finance of the 
War,” but his auditors were disappointed if they expected to 
hear anything from him of any possible schemes for remedy- 
ing the evil. He said that the average freights, taking 
representative outward and homeward business, came to 
about 66s. in 1915, whereas in 1913 the corresponding 
figure was 18s. 5d., so that there was an increase on the 
average of over 200 per cent. On the question of taxing 
neutral tonnage, which is reaping such a harvest from the 
high freight rates, Sir George said that at the moment the 
world is short of tonnage, and 50 per cent. has to do the 
duty of 100 per cent. There is also considerable delay 
at the various ports, which makes that 50 per cent. rather 
less effective. He contended that they should do nothing 
which would prevent ships coming to this country. As 
to whether they should limit the freights on British tonnage, 
that was a different matter, but supposing they limited the 
freights they paid to neutral ships, those vessels would not 
come to this country and would simply go to other 
countries which needed them as badly as this country. 


Foreign Coal Shipments. 


Judging by the returns of foreign coal shipments 
from this district last week the trade was very indifferent, 
but as the 4iovernment shipments are not disclosed, the 
true position is not represented by the figures given. The 


returns show that from the ports of Cardiff, Newport, 





Swansea and Port Talbot 307,763 tons were sent away, 
as compared with 401,425 tons in the corresponding 
week last year, the falling off, therefore, being 93,662 tons. 
Cardiff cleared 160,097 tons, which was 86,892 tons less 
than a year ago, the chief customers being Buenos Aires 
15,225 tons, Lisbon 17,817 tons, and Naples 14,413 tons. 
Newport accounted for 77,114 tons, as against 72,285 
tons a year ago, there being thus an increase of 4829 tons, 
Rouen taking 13,404 tons. Swansea’s contribution was 
44,508 tons, of which 24,073 tons went to Rouen, and 
Port Talbot shipped 26,044 tons, which was 2733 tons 
better than twelve months ago. Official returns are now 
issued concerning foreign coal shipments for the whole 
of 1915, other than those made by the Admiralty on 
behalf of Allied Governments. The figures show that 
from Bristol Channel ports 18,602,107 tons were sent to 
foreign destinations, compared with 24,475,551 tons in 
1914, the decrease being nominally 5,873,444 tons. There 
was a falling off of 1,171,380 tons to the Argentine 
Republic, the figures being 1,355,138 tons in 1915, as 
against 2,526,518 tons in 1914. France took 8,719,645 
tons, as against 6,828,835 tons in 1914, and Italy 3,166,496 
tons, compared with 4,992,145 tons. 


Labour Matters. 


There has been nothing of a very outstanding 
nature in labour affairs, although there have been numerous 
meetings of miners affecting grievances at individual 
collieries and to show their opposition to the Military 
Service Bill. The Executive Council of the South Wales 
Miners’ Federation on Tuesday considered the agenda 
of the Labour Party Conference at Bristol, and unani- 
mously resolved to support the motion for the withdrawal 
of the Labour Party from the Coalition Government. 
The question of non-unionism has again been raised, and 
the members of the Dowlais district have decided to 
tender notices on account of the number of men who. are 
still outside the Federation and in arrears with their 
contributions. There are between 200 and 250 men who 
are non-unionists or in arrears out of a possible total 
of 3000 men. At the annual meeting of the Anthracite 
Miners’ Association at Swansea it was explained that the 
delay in dealing with the *‘ lost 5 per cent.’’ was due to 
the illness of the chairman, Sir Laurence Gomme, and that 
another appointment would be made. At the Conciliation 
Board meeting for the coal trade of South Wales on 
Tuesday it was reported that no communication had been 
received from the Lord Chief Justice regarding the 
appointment of an independent chairman in succession to 
Lord St. Aldwyn, and therefore it was agreed that the 
joint secretaries should ask Lord Reading to make the 
appointment as soon as possible. During the past week 
or so there has been trouble at Cardiff among the men en- 
gaged on discharging vessels bringing iron ore to the Dowlais 
works. The men came out on strike, their number being 
about 150. The men are paid on the tonnage rate with 
extras, but their demands were for an increased tonnage 
rate without extras. Fortunately the men were persuaded 
to resume work, and the dispute was referred to arbitration. 
Mr. W. W. Mackenzie, Board of Trade arbitrator, sat 
at Cardiff on Monday to hear the evidence, and his award 
is expected about the end of this week. . 


Current Business. 


The amount of business actually carried through 
this week for current shipment has been of very small 
proportions. The majority of collieries reported a week 
ago that they were practically full up for this month, and 
as @ consequence operations have been confined to small 
parcels, for which buyers have had to pay enhanced 
prices. Ordinary second Admiralty large are nominally 
about 32s. 6d., and this figure is being quoted for February 
shipment. Best drys are quoted at 35s., subject to the 
Admiralty releasing the coals, while ordinary drys are 
about 32s. to 33s. Monmouthshires are very firm and 
scarce, and both best black veins and Western Valleys 
are about 32s. 6d., while best Easterns are close up. 
Business has been done in ordinary Eastern Valleys at 
30s., and most sellers are asking 31s. Bituminous quali- 
ties are strong, and coalowners demand from 32s. 6d. to 
35s. for No. 3 Rhondda large, while for No. 2 Rhondda 
large the price is 27s., some sellers quoting up to 30s 
Washed nuts are very steady, but there has been a relatively 
better demand for washed peas at 25s. to 26s. for the best 
descriptions. Small coals are firm, particularly bunker 
qualities. Best bunkers have been sold at 19s. 6d., but 
the market idea is more about 18s. 6d. to 19s. Cargo 
sorts are very steady at from 10s. to 15s. for the best. 
Patent fuel makers are full up and intimate 35s. as their 
price for further business, while pitwood remains firm at 
52s. 6d. to 53s. 6d. 

LATER. 

So far as any real change in the coal market is concerned 
there is very little to record. The market is strong, but 
there has been no further sharp rise. In isolated instances 
better figures have been secured, but for the moment there 
is a feeling that the market is at the top. Business is 
becoming less, because coals for this month are unobtain- 
able. At the present time there is hardly any tonnage on 
offer for Mediterranean destinations, and rates are very 
strong, with a tendency to harden still more. While 
merchants thus find it almost impossible to arrange ship- 
ment for this month, they hesitate to buy to any extent for 
February for fear that a slackening of tonnage may cause 
coals to come back somewhat. At the present time values 
of large coals are practically unaltered. Best drys are 
about 35s. and ordinary drys have been done at 32s. 6d. 
This is about the nominal price of ordinary second Admiral- 
ties, and leading Monmouthshires. Smalls are very 
steady, and a very unusual circumstance is the fact that 
inquiry is being made on the market for smalls for works 
in Lancashire. Colliery owners hardly view the business 
with favour, for the reason that it means railing the coals 
and taking wagons out of the district for a longer period 
than owners care to spare them in these days when rolling 
stock is none too plentiful. Patent fuel and pitwood 
remain firm, fuel makers being booked up for several 
months. 


Approximate Values. 


Best Admiralty large, nominal ; 


Steam coal : 
seconds, 32s. to 32s. 6d.; ordinaries, 


best seconds, nominal ; 





31s. to 32s.; best drys, 32s. 6d. to 35s.; ordinary drys, 


3s. to 32s.; best bunker smalls, 18s. 6d. to 19s. 6d.; best 
ordinaries, 17s. to 18s.; cargo smalls, 12s. 6d. to 15s.; 
inferiors, 10s. to. 12s.; washed smalls, 13s. to 15s.; best, 


Monmouthshire black vein large, 32s. to 32s. 6d.; ordinary 
Western Valleys, 32s. to 32s. 6d.; best Eastern Valleys, 
31s. 6d. to 32s. 6d.; seconds, Eastern Valleys, 30s. to 31s, 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 32s. 6d. to 
35s.; smalls, 24s. to 25s.; No. 2 Rhondda large, 27s. to 30s.; 
through, 23s. to 24s.; omalls, | 5s. to 16s.; best washed nuts, 


26s. to 28s.; seconds, 23s. to 25s.; best washed peas, 25s. 
to 26s.; seconds, 22s. 6d. to 23s. ‘6d. patent fuel, 30s. to 
35s. Coke: Special foundry, 42s. 6d. to 45s.; good 
foundry, 40s. to 42s. 6d.; furnace, 33s..to 35s. Pitwood, 


ex ship, 52s. 6d. to 53s. Gd. 


Newport. 

The market in Monmouthshire qualities has been 
very firm. Tonnage is not quite’so large as last week, as 
arrivals over last week-end fell off to some extent, but this 
has not affected coal values, as there is still a fair margin 
of supplies of steamers in dock above immediate require- 
ments. The better descriptions are really out of the 
market, and quotations, which are nominal, are 32s. 6d. 
for best black veins and Western Valleys. Best Eastern 
Valleys are about 31s. 6d. to 32s., and ordinary Kastern 
Valleys range from 30s. to 31s. Small coals have been in 
good demand, and prices have ruled about 16s. to 16s, Gd. 
for the best and I4s. 6d. to 15s. 6d. for seconds. Patent 
fuel is firm at 30s. to 32s. 6d., and pitwood is scarce at 
53s. to 53s. 6d. Approximate prices :—Steam coal: Best 
Newport black vein large, 32s. to 32s. 6d.; Western Valleys, 
32s. to 32s. 6d.; Eastern Valleys, 31s. 6d. to 32s. 6d.; other 
sorts, 30s. to 3ls.; best smalls, 16s. to 16s. 6d.; seconds, 
l4s. 6d. to 15s. 6d. Bituminous coal: Best house, 22s, 
to 24s.; seconds, 21s. to 22s. Patent fuel, 30s. to 32s. 6d. 
Pitwood, ex ship, 53s. to 53s. 6d. 


Newport Metal Exchange. 


The recent strength displayed in the local iron 
and steel trades has been well maintained, and makers look 
for higher figures for further business. Work continues 
good at the bar mills, and values are firmer on the basis of 
£11 5s. to £12 for Bessemer and Siemens qualities. The 
tendency is for prices to appreciate. Pig iron is stronger, 
and works are not much concerned about new business. 
Iron ore is firmer at about 37s. 6d. for best Rubio. The 
tin-plate trade is practically unaltered, and values are as 
a week ago, though the tone forward is better. Prices 
are 26s. for 20 14, and 52s. 6d. for 28 20. Works’ 
quotations are difficult to secure, and 6d. to Is. above these 
prices are asked when quotations are obtainable. 





Swansea. 


Tonnage supplies continue good, but anthracite 
large are none too steady. The demand has fallen off 
materially, the season for these coals being to some extent 
over. Quotations have declined. Machine-made cobbles 
are barely so good, but nuts are pretty firm, and beans and 
peas well maintain recent values. Weakness continues in 
rubbly culm and duff. Steam coals have hardened all 
round, bunkers being higher in price, while smalls generally 
tend towards improvement. Approximate values : 
Anthracite: Best malting large, 32s. to 33s.; second 
malting large, 29s. to 30s.; big vein large, 25s. 6d. to 27s. 6d.; 
red vein large, 24s. 6d. to 25s. 6d.; machine-made cobbles, 
42s. to 43s. 6d.; French nuts, 44s. 6d. to 46s.; stove nuts, 
43s. to 44s. 6d.; beans, 32s. 6d. to 33s. 3d.; machine-made 

20s. 6d.; rubbly culm, 68. 3d. to 


large peas, 19s. 9d. to 
6s. 6d.; duff, 2s. 3d. to 2s. 6d. Steam coal: Best large, 
bunkers, 18s. 6d. to 20s.; 


24s. to 26s.; seconds, 22s. to 23s.; 

smalls, 9s. 6d. to lls. Bituminous coal: No. 3 Rhondda 
large, 24s. to 26s. 6d.; through and through, 19s. 6d. to 
22s. 6d.; smalls, 15s. 6d. to 18s. 6d. Patent fuel, 24s. to 25s. 


Iron and Steel Trades. 


The South Wales iron and steel trades have, as 
the result of war’s demands, developed exceptional activity 
during the past year. This is to a material extent shown 
by the increased importation of iron ore. The returns 
show that the total quantity brought into South Wales 
last year was 1,447,384 tons, as compared with 1,307,922 
tons in 1914, and 154,652 tons in 1913. Unusual demands 
have, in fact, been made upon the mines in this country 
owing to the difficulty of getting adequate supplies from 
Spain. The estimate of pig iron produced in this district 
last year is over 800,000 tons. The whole of the works in 
South Wales were fully engaged, mainly on Government 
orders. Imports of iron and steel naturally showed a big 
reduction. The United States forwarded extra supplies, 
which acted as a set-off to the decline in the quantity from 
Germany, Belgium, and Sweden, but the States were 
unable to export very heavy quantities owing to the excep- 
tional orders they had received on behalf of the British and 
French Governments. Canada sent small supplies of bars 
and billets, these being, in fact, the first received in this 
district. The total quantity of iron and steel goods im- 
ported last year was 226,608 tons, compared with 501,582 
tons in 1914, and 583,297 tons in 1913. An unusual 
feature in the imports was the amount of scrap iron from 
France, which was dealt with at Port Talbot. ‘The war 
has undoubtedly led to the development of works. In the 
Cardiff district, for instance, compressed air mining drills, 
patent fire-bars, condensing valves, &c., are being turned 
out more extensively, and the firms are gradually being 
placed in the position of being able still further to extend 
their operations when the war is over. Exports of rails, 
fish-plates, &c., from South Wales to foreign destinations 
did not suffer the set-back last year that was expected 
as the result of the Government orders. During 1915 
94,183 tons of rails, fish-plates, and bolts were dispatched 
from this district, apart from the large amount railed or 
sent coastwise for shipment from other ports. These 
figures compare with 123,429 tons in 1914 and 209,189 tons 
in 1913. 


Tin-plates, &c. 

Tin-plate works, which are now controlled estab- 
lishments, are working at full pressure, and prices stand 
at a record level. Makers find it difficult to deal with all 
the orders coming along, and have none to sell, the Govern- 
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ment and the Allies taking the bigger part of the produc- 
tion. The following are the official quotations from the 
Swansea Metal Exchange. ‘Tin-plate and other quota- 
tions :—I.C., 20 «x 14 112 sheets, 26s.; I.C., 28 ~ 20 
56 sheets, 26s. 6d.; ILC., 28 20 112 sheets, 52s. 6d.; 
I.C., ternes, 28 20 112 sheets, 43s. 6d. to 44s. 6d.; 
galvanised sheets, 24 g., £25 10s. to £26 in bundles. Block 
tin, £173 10s. per ton cash, £174 10s. per ton three months. 
Copper, £85 15s. per ton cash, £85 10s. per ton three 
months. Lead ;..inglish, £30 15s. per ton; Spanish, 
£30 per ton. Spelter, £88 per ton. Iron and steel :—Pig 
iron: Standard iron, 79s. 44d. per ton cash, 79s. 93d. one 
month ; hematite mixed numbers, 115s. per ton cash, 
116s. one month ; Middlesbrough, 79s. 8d. per ton cash, 
80s. Id. one month ; Scotch, 85s. 9d. per ton cash, 86s. 3d. 
one month; Welsh hematite, £7 2s. 6d. per ton cash, 
£7 5s. one month; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars: Siemens, £11 10s. 
to £12; Bessemer, £11 10s. to £12. Steel rails, heavy 
sections, £11 perton. Tron ore: Rubio, 34s. to 36s. 








SHEFFIELD. 
(From our own Correspondent.) 
Scrap Merchants and the Railways. 


AN interesting little querrel is in progress between 
one of the main railway lines and merchants dealing in 
iron, steel, scrap and various other metals. These mer- 
chants form one of the most useful classes of middlemen, 
because es a result of years of observation and personal 
inquiry they have learnt the particular needs of the con- 
sumer on the one hand and the secret of where to drop 
upon the special material required on the other hand. 
It is their policy, of course, to keep the man with scrap 
to sell and the consumer who wents it in ignorance of 
each other's identity, and this they have hitherto succeeded 
as a rule in doing. There are undoubtedly cases in which 
it would be to the great advantage of the two parties to 
eliminate the middleman, though in many instances small 
consumers could not possibly buy so advantageously as 
can the merchants, whose margin of profit per ton is 
not, generally speaking, a very wide one. The merchant’s 
method has been, in buying scrap, to instruct the railway 
people to pick up the metal and bring it to a certain point 
on the line, there to await orders as to actual destination. 
By that means he assured himself that the firm from whom 
he bought the scrap would not discover the identity of 
the works to which it was to be ultimately consigned. 
In the meantime, the merchant advises the railway com- 
pany’s officials at the ‘‘ certain point ” that on the arrival 
of the wagon-load of scrap, or whatever quantity it may 
he, it is to be forwarded direct to So-and-so, being the 
aldress of the consumer. This little arrangement hes 
been in vogue for quite a long time. In any event, it 
has become a sufficiently established customs for an army 
of merchants to have built up large and valuable con- 
nections. Now there is a great outcry amongst Sheffield 
merchants—and presumably elsewhere -too. One of the 
principal railway companies has given notice that this 
system is to cease. In future the loader-up of all wagons 
must at the same time supply the name and address of the 
person to whom the traffic is ultimately being consigned. 
That is to say, thet instead of the original seller of the 
scrap and the consumer being kept in ignorance of each 
other’s identity, they will be introduced through the 
medium of the information with which this railway 
company is about to insist upon being supplied. The 
merchants read into this new regulation disaster for an 
important branch of their business, and are naturally 
up in arms. 


Viewed from Both Sides. 


So far as T am aware, only the railway company 
referred to has thus gone—or has threatened to go—the 
“whole hog ” in this matter, but I believe it is a fact that 
steps of the same kind, but in a much more modified 
manner, have been already taken by other main line com- 
panies. Merchants used to take a very broad view of 
their privileges in this kind of consignment, with the 
result that wagons loaded up for an unknown destination 
would often be shunted about and cause a considerable 
amount of inconvenience to traffic before a company 
received advice as to the actual destination of the con- 
signment. That state of things, however, has in the main 
been changed, and most merchants make quite sure that 
their instructions as to destination are awaiting at ‘“‘a 
certain point ’’ the arrival of the loaded-up wagons, 
and should any of the letter be rejected for any reason by 
the purchaser the merchant is pretty smart nowadays in 
arranging to remove the goods and so save inconvenience 
and demurrage charges. But if the other big companies 
follow the example now set them, all such discretion will 
be taken away from the merchant, and—es he views the 
matter—his business too. The fact is that whilst there 
are many scrap merchants who are on excellent terms 
with the railway companies, to whom they are known as 
straightforward business men, others are the natural 
enemies of railway goods departments. The same thing 
exactly might be written regarding millers, corn dealers 
and timber merchants. There is a certain element in 
them all to which railway people bear no love. Both 
sides appear to suspect each other of sharp practices, and 
it may be that on occasion both are guilty of them. That 
is the feeling that probably lies at the root of the 
proposed change, but merchants—many of whom would 
suffer most unjustly—are determined not to submit with- 
ont a struggle, and with that object something in the 
nature of an agitation against the proposal is taking place. 
How it will end one cannot say, but experience shows 
that in these days when contending with railways, it 
is hard to kick against the pricks. In Sheffield the contest 
is being watched with considerable interest, especially by 
consumers. 


High-speed Steel Prices. 


-Although, for obvious reasons, the matter could 
not be mentioned publicly before, negotiations have heen 
proceeding for some time now with a view to arriving at 
a settlement between high-speed steel manufacturers and 
the Government with regard to prices and conditions. 
The final meeting, a few days ago, was held at the Cutlers’ 





Hall, and was very representative. The proceedings were, 
of course, private, but it was officially announced that the 
following figures had been agreed to :—Ordinary quality, 
approximately 14 per cent. tungsten, 2s. 10s. per Ib. 
(basis); superior quality, approximately 18 per cent. 
tungsten, 3s. 10d. per Ib. (basis), net cash, delivered at the 
customers’ works, with the following extras ; Rounds and 
squares, 3in. to 8in. inclusive, 4d. per lb.; ditto, under 
sin. to fin., 3d. per lb.; flats, under lin. by in. to 4in. 
by }in., and of sizes over four times in width over thick- 
ness, 3d. per lb.; bevels of approved sizes and sections, 
6d. per lb.; bars cut to length, 10 per cent. extra ; excep- 
tional sizes and sections not covered in the above list 
subject to special quotation ; oddment orders of less than 
56 Ib. of a size, 3d. per lb. extra. This list of extras has 
been compiled to represent as nearly as possible the average 
practice of the trade. The task of bringing the negotia- 
tions to a successful conclusion was at times extremely 
difficult, so many complications revealed themselves, but 
that the step would be taken, end also the reason for it, 
were well enough known in the best informed circles. 
Mr. Peter Maceregor, the managing director of Sanderson 
Brothers and Newbould, who conducted the negotiations 
on behalf of the manufacturers, has received the warm 
thanks of all concerned for his excellent services. The 
agreement for fixing these prices will be strictly observed 
in all transactions affecting the home trade, but it does not 
apply to exports. Where makers can secure the necessary 
licence to ship high-speed steel to neutrals, it will be quite 
within their province to do so on their own terms: 


Round the Works. 

Considering all things, it must be said that 
manufacturers are still doing a very fair margin of export 
trade, so far as carbon steels are concerned, at all events. 
Of course, the volume is very poor indeed, compared with 
normal times, though in the circumstances it is good. 
But how much longer they will be able to retain this 
business is the question. Already the output of steel is 
causing a little anxiety. It is certain that means will 
have to be found for greatly increasing melting facilities, 
and even then, such is the increasing demand for war 
requirements, it will be a difficult matter to spare much, 
if any, steel for satisfying the requirements of ordinary 
customers. There seems little doubt that a large amount 
of steel could be brought from the United States, but the 
terribly high freight rates, roughly 60s. a ton higher for 
the Atlantic than in pre-war days, when. the figure was 
about 10s., is making that market almost prohibitive, 
added to which is the fact that prices have risen sharply 
in the States. What may conceivably occur is that the 
export of steel from the United Kingdom will be entirely 
prohibited, in order to conserve the resources, and that, 
of course would mean nothing less than a complete cessa- 
tion of private trade—a measure which it is to be hoped 
can be avoided. At all events things have not come to 
that pass yet. New oversea business includes twist drills 
for Calcutta tools for Singapore, Rosario and Accra, 
files for Toronto, Montevideo and Rosario, cutlery for 
Toronto and Ontario, steel for Huasco, Toronto, Calcutta, 
Corinto (blocks), and Cleveland, U.S.A. (billets), springs 
for Buenos Ayres, and saws for Savanilla and Calcutta. 
Regarding the cutlery trade, contracts which a few 
months or even weeks ago were looked upon as stupendous 
sink into insignificance by comparison with Government 
orders now being placed. 


Pig Iron, Billets, &c. 

There is still very little fresh buying being done 
in the pig iron markets, but consumers are well contracted 
forward and seem in no hurry to make new commitments. 
The various schemes for fixing maximum prices for all 
raw materials had a deterrent effect upon any buying 
movement, and although these matters have been now 
definitely settled so far as pig iron is concerned, buyers 
are in no hurry to come on the market. The complaints 
of West Coast makers of hematite mixed Bessemers 
seem to have some ground, for whereas the maximum for 
them has been fixed at 127s. 6d., that for East Coast 
hematite mixed numbers is fixed at 122s. 6d., but subject 
to a sliding scale arrangement, giving makers an f.o.t. 
range of from 130s. to 35s. West Coast is therefore 
offered delivered in Sheffield at 135s. 6d., and taking the 
lower quotation of the range, East Coast can be bought 
for delivery Sheffield at 136s. In common irons Lincoln- 
shire forge and foundry are quoted 82s. 6d. to 83s. 6d. 
f.o.t., which compares with the fixed maximum of 87s. 6d., 
though the latter figure is asked for basic iron at the 
furnaces. Derbyshire makers are also very considerably 
below their maximum of 87s. 6d., for foundry is being 
offered by them at 80s. to 82s. f.o.t. There are practically 
no billets to be bought, so that almost any quotations 
must still be considered quite nominel. Where basic 
qualities can be bought it has to be on the basis of about 
£11 15s. for dead soft, and there would be in all probability 
premiums on the top of that. In acid billets there is 
nominally little change. For Bessemer. quotations 
range from £13 10s. to £14 10s., and for Siemens from 
£15 10s. to £16, with £17 10s. to £18 10s. asked for special 
high carbons, and even as much as £19. Tungsten powder 
supplies are coming to hand with improving freeness, but 
since the autumn vanadium has risen about 5s. per Ib., 
and chrome is very dear and hard to get. 


Fuel. 

There is little change in the steam coal market as 
compared with a week ago. Collieries are exceptionally 
well placed for business for inland sales, mostly on account 
of contracts. Shipments are not very heavy owing to 
the many refusals of licences. There is only a limited 
tonnage offered on the open market; indeed, in*many 
instances collieries are fully sold. The prices obtained 
for export are appreciably higher than for local sales. In 
the small fuel market the colliery position is very strong, 
and, with practically no tonnare available on the open 
market, works not fully secured for supplies under con- 
tract have great difficulty in obtaining ample stocks, but 
where anything is available the question of price is quite 
a secondary consideration. Current quotations for 


steam coal for local sales are per ton at pits as follows :— 
Best South Yorkshire hards, 17s. to 18s.; best Derbyshire 
hards, 16s. 9d. to 17s. 6d.; second quality, 15s. 6d. to 
16s.; steam cébbles, 15s. 6d. to 16s. 

is fixed at 24s. per ton on rail at ovens. 


Blast furnace coke 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is without 
drawings. 

Copiee of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgement is the date of the advertisement of the 
acceptance of the complete Specification. c 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


2645. February 19th, 1915.—T'wo-stroke ENcine, A. V. 
Hartnell, 21, Cornwallis-crescent, Clifton, Bristol. 

The piston of this engine is in two parts A B, each with its 

gudgeon pin and each connected by a separate rod to the crank 

pin. When the piston descends from the top of its stroke the 











part A moves faster than the other, so that the exhaust port 
C is uneovered before the inlet port D. On the up stroke 
A again moves faster than B, so that the exhaust port is covered 
before the inlet port.—December 29th, 1915. 


TRANSMISSION OF POWER. 


5727. 


April" 16th, 1915.—ImprRoveD MEANS FOR ATTACHING 
Execrric CABLES OR CONDUITS TO SWITCHES AND THE LIKE, 
George Ellison and James Anderson, both of Victoria 
Works, Warstone-lane, Birmingham. 

This invention has for its object to provide improved means 
for connecting electric cables or conduits to switches and the 
like, and comprises the use of a pair of metal cones. In the 
application of the invention to the attachment of a cable to the 
base or cover of a switch, a pair of cones A and B are used. 
Each of the cones is provided with a number of annular grooves 
C, and is severed if necessary across the groove which corre- 
sponds to the diameter of that part of the cable D over which the 
cone is placed. On the portion of the cable between the cones 
is provided an enlargement E, which serves as an abutment for 
the cones. This enlargement may be formed by a wiped lead 
* bulge.”” One of the cones is inserted through a tapered aper- 
ture in the base or cover F of the switch or the like, which 
aperture is of the same diameter as the cone near its larger end, 
and the other cone is inserted through a clamping ring G, which 


N°5,727 












































NO 
1 G 
j 
AY RX 
as 
DC 2 C 
- 








M 


is provided with a similar aperture. It will be understood that 
the cones bear on opposite sides of the bulge, and that the larger 
ends are adjacent to each other. By means of bolts H passed 
through the clamping plate and switch base or the like, the cones 
are drawn together and arranged to grip the cable tightly. 
The free ends of the conductors in the cable are attached to the 
switch or other terminals in any ordinary manner. If the cable 
is armoured as shown, two cones B B! may be placed on the 
armour so that the one passes over the other and a splayed-out 
portion of the armour or sheath I can be gripped between them. 
When a wiped lead bulge is impracticable, a piece of split lead 
tubing J may be secured on the cable, and collars K formed on 
the tube by bending outwards the ends of the same. The collars 
serve as abutments for the cones.—December 29th, 1915. 
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6093. April 23rd, 1915——AN Improvep Leap JorntIna 

SLEEVE For Etecrric Jormts, Charles James Beaver, of 

« Rangemoor, Crescent-road, Hale, Cheshire, and Ernest 

Alexander Claremont, of Broom Cottage, High Legh, 
Cheshire. 

Ais the central and B the end parts of the sleeve. C is 
the lid which rests on the seat D! of the opening D. 
EK E' are the threaded ends, F threaded openings, G 
threaded stoppers fitting same, H is the cable having 
three cores H' H? and H* respectively jointed by means of 
metal ferrules H+ H® and H®, and separated in the central part 
of the sleeve by insulation spacers K of known construction, and 
I. are plumbed joints at the junction of the sleeve with the lead 
covering of the cable. The advantages of such a sleeve as above 











described are that (a) the openings with screw stoppers, and the 
joints between the parts of the sleeve—sources of danger- 
are removed from proximity to the bared conductors ; (6) the 
large rectangular opening facilitates the introduction of, and 
complete filling of the sleeve with, compound ; and (ec) any 
points or projections formed by such opening or the lid—also 
sources of danger—are further from the bared conductors than 
the main body of the sleeve. The invention is not limited to 
lead sleeves, but applies to all such sleeves made of any suitable 
metal.— December 29th, 1915. 


MACHINE TOOLS AND SHOP APPLIANCES. 


19,839. September 16th, 1914.—Srampine Press, W. Waller, 
32, Vauxhall-walk, London, S.E. 

The punch or top tool A is carried in a holder B pivoted to the 
ram at C, so that the holder and punch may be swung into the 
position D for inspection, &e. The holder B is open at E from 
front to back. The face of the punch is recessed, and into this 
there fits a pad F attached to a stem which, passing through a 
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hole in the punch, is secured by a nut lying within the opening E. 
After the sheet of metal has been stamped, the pad F is found 
to have retreated slightly within its recess, On the rise of the 
ram a lever G strikes the end of the pad stem and forces the 
stamping off the punch.—December 29th, 1915. 


10,833. July 26th, 1915.—Bortne Late, C. Wicksteed, 
Stamford-road Works, Kettering, Northants. 

This is an inexpensive boring lathe for munitions manufacture. 
The headstock A is cast in one with the bed. The boring bar B 
is carried in bearings cast in one with the boring bar support C. 
This support is pivoted to the bed at D and in use is clamped 














by the handle E against the stop F on the bed. A tongue piece 
G, in one with a handle H, embraces the boring bar and fits 
into a slot in the support, thus preventing rotation of the bar. 
The forward feed of the boring bar is derived from a lead screw, 
which through the agency of a half nut at J can be quickly 
engaged within a hollow shaft K sliding in bearings on the bed. 
The shaft K ends in an arm L, which presses against the end of 
the boring bar.— December 29th, 1915. . 








PUMPING AND BLOWING MACHINERY. 


24,826. December 31st, 1914.—CrnrriruGaL Fans, F. Wilde, 
35, Dale-street, Liverpool. 

This is a multi-stage fan, three stages being shown in the 
example illustrated. The main casing is composed of four 
separate parts A BCD bolted together so as to form three 
chambers. The part A carries the intake branch E, and the 
part D the outlet F. The impeller shaft is suitably supported 
in ball bearings enclosed by the cap G on the part A and by the 
driving pulley H on the part D. Over the shaft there are slipped 
three flanged tubes J. Rings K fit within holes at the centres of 
the parts A BC. Sheet metal.discs L are attached to the flanges 
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J and rings K by means of rivets and distance pieces M. Between 
each pair of discs L passages are formed by means of sheet 
metal pieces N suitably bent and curved. These sheet metal 
pieces are held in place by bending them round the distance 
pieces M and by clipping them with nibs P into slots in the plates 
L. A circular strip Q surrounds the periphery of each impeller. 
In this louvres are formed by suitably cutting the strip and 
striking back the tongues as at R. The parts B C are provided 
with double walls between which curved guide vanes S are 
east to conduct the air from the periphery of one impeller to the 
eye of the next.—-December 29th, 1915. 


LOCOMOTIVES. 


3526. March 4th, 1915.—Superueatrer, C. M. Clark, 53, 
Chancery-lane, London. 

The essential part of this invention is the header in the smoke- 
box and the means adopted for fixing the superheater elements 
thereto. The header consists of an upper and a lower manifold 
A B, connected respectively to the steam space of the boiler 
and to the cylinder steam chests. Hollow columns C D unite 
the two manifolds together, the columns C being blanked off 
from one manifold and the columns D from the other. Holes E 




















are formed in the sides of the columns, The superheater elements 
are screwed into heads F, which may be for each pair of elements 
first formed in one and then severed. Nipples G on these heads 
are designed to fit the holes E, copper rings being used to secure 
steam tightness. The heads are engaged with the holes by means 
of a bolt H, a conical washer J and a nut K, the latter being held 
against rotation by making its shape such as will partially 
embrace the superheater elements.—December 29th, 1915. 


MISCELLANEOUS. 


616. January 14th, 1915.—Searcuiicut, W. FE. Gray and W. 
Best, of the India-rubber, Gutta Percha and Telegraph 
Works Company, Limited, Silvertown, Essex. 

This is a power arrangement for controlling the movement of 
searchlights smoothly and without backlash upon reversal of 


N°6IG 





the motion. A constant speed motor A drives the shaft B, on 
which is fixed a friction dise C. This dise is engaged on either 
side by a pair of friction wheels D, On a second shaft E a pair 





of friction dises F are mounted, with two friction wheels G 
between them. H is reversing mechanism and J a clutch, 
K\ is the shaft carrying the drive to the outside. Means are 
provided and described whereby through the agency of but one 
lever the wheels D may be brought to bear against the dises F, 
so giving a slow motion to the searchlight body or the wheels G 
into engagement with the dise C, so giving a rapid motion.— 
December 29th, 1915. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tak ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 14,069/07,—Stuffing-boxes. A layer of perforated metal 
is inserted between self-lubricating packing and the moving parts, 
thus permitting the compression of the packing while protecting 
it from excessive wear. Klinger, R., Lower Austria. 

No. 14,126/07.—Grinding glass. A rotating tool for rough- 
grinding glass surfaces comprises a metal body, composed, for 
example, of copper, with grains of diamond dust embedded in 
its superficial layer. ‘The average diameter of the grains is over 
iy mm., and the average distance between adjacent grains is 
a high multiple of the average diameter of the grains. The 
grains may be pressed into the roller or indentations may be 
formed by chiselling, &c., and the grains jammed under the 
burrs of such indentations. Petroleum or some similar fluid is 
supplied to the working face of the tool. Zeiss, C. (firm of), 
Germany. Dated August 25th, 1906. 

No. 14,252/07.—Coking, &e. A door or closing device for 
coke ovens, gas retorts, &c., is inserted loosely into its frame in a 
stopper-like manner, and a tight joint is obtained by means of a 
rope or band of elastic packing material ; both the frame and 
door may be bevelled to receive the packing. The door is 
manipulated by means of a lifting bar having hooks to engage 
perforated ribs on the door. Koppers, H., Germany. 

No. 14,340/07.—Furnaces ; doors and door frames ; furnace, 
gas retort, coke oven and like doors and lids are constructed 
so that a tight joint is maintained between the door and its 
frame in spite of changes of shape due to heating. Means are 
provided for tightly shutting the doors from a distance, for 
preventing changes in shape of the protecting shield from affect- 
ing the door, and also for relieving the door, in the case of vertical 
or inclined furnaces, from the pressure due to the weight of the 
charge. Ries, H., Germany. ‘ 

No. 14,440/07.—Electric switches. An electric motor is fed 
by a generator, and in the zero position of the controller a field 
coil of the generator is connected across the generator armature, 
so that the flux produced opposes the residual magnetism, 
thereby aiding the motor to stop. Allgemeine Elektricitats- 
Ges., Berlin. Dated June 23rd, 1906, 

No. 14,525/07.—Clinometers. In clinostats of the kind which 
are adapted to be lowered in bore holes step by step and are 
provided with clamps to prevent rotation, mechanical means 
are used to replace the usual electric means for bringing at pre- 
determined times a paper strip into position for recording the 
position of a pendulum. Bodart, M., and Deutsche Solvay- 
Werke Akt.-Ges., Germany. 

No. 14,771/07.—Valves. A plug cock is provided with a 
slightly conical removable liner, formed with internal projections 
tapered at both ends and bored internally to fit the plug, rotation 
of the liner being prevented by the engagement of a pin in the 
casing with a slot. Packing material, preferably a mixture of 
asbestos and graphite, is placed between, above and below the 
projections, and is pressed tight by a nut serewed into the 
casing. Klinger, R., Vienna. 

No. 15,039/07. Extracting tin. Tin is obtained in the form 
of oxide from poor ores and slags by treating in a blast-furnace 
an intimate mixture of ore and carbon, together with a flux if 
necessary. The finely divided ore or slag is mixed with coal, 
coke or anthracite and lime if necessary, and the mixture is 
made into briquettes with tar o1 other binding material. The 
briquettes are fed through an opening into a furnace together 
with coal or coke, and a blast of air or gas containing free oxygen 
is introduced through tuyeres. The materials melt and the tin 
is reduced and oxidised, and leaves the furnace through a 
passage leading to a condenser. The slag is removed through a 
taphole. Rich tin ores may also be treated by this process, 
but it is preferable first to extract most of the tin by the ordinary 
process, and then treat the tin containing residue by the above 
process. Muhlinghaus, H., Germany. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 


ORDERS 


For week commencing January 24th, 1916, by Lieut.-Col, C. B 
Clay, V.D., Commanding. 


Drills: 6.25 to 7.25, 7.25 to 8.25_p.m. 

Monday, January 24th.—Sections | and 2, Technical. Sections 
3 and 4, Lashings and Trestle Bridging. Signalling Class and 
Recruits, 

Tuesday, January 25th.—School of Arms, 6 to 7 p.m. 

Thursday, January 27th.—Shooting for Sections | and 2 and 
Signalling Class. 

Friday, January 28th.—Sections 3 and 4, Technical. Sections 
1 and 2, Lashings and Trestle Bridging. Signalling class and 
Recruits. 

Saturday, January 29th.—Uniform Parade, 2.45 p.m. 

Seetions for Technical parade at Headquarters, London 
Electrical Engineer, 46, Regency-street, 8.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

E. G. Fiemine, ; 
Company Commander and Acting Adjutant, 
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| Dick, Kerr machines, which, at a speed of 1500 | employed. These two combined sets follow very 
MANCHESTER TO BURY ELECTRIFICATION. revolutions per minute, deliver a bls 50 output of | closely general practice and do not call for any special 
No. III.* | 5000 kilowatts at a voltage of 6600. The periodicity | comment. The total weight of each set is 115 tons 

THE POWER-HOUSE.—THE TURBINE ROOM. |is 25 cycles per second. The combined sets are} 16 ewt. 
BEFORE proceeding with our description it should | designed to carry an overload of .25 per cent. for 
he explained that through an unfortunate slip Clifton | two hours and of 50 per cent. for five minutes. The 


THE MAIN CONDENSERS. 
arrangements 


The condensing are interesting. 








Fig. 17--CONDENSER WITH CIRCULATiNG AND AIR PUMPS Fig. 19—-50C-K.W. GEARED TURBO-ALTERNATOR 

All the machinery for the two main sets was supplied 
by W. H. Allen, Son and Co., Limited. Each set 
has its own surface condenser, for which the following 
guarantees are given :—Each will deal with 66,000 Ib. 
of exhaust steam per hour and maintain a vacuum 
of 28. lin. at the exhaust steam inlet on the condenser 
with a barometer of 30in. when supplied with cooling 
water at a temperature of 75 deg. Fah. and at the 
rate of 6700 gallons per minute. Each will also 
maintain a vacuum of 28.5in. under the same con- 
ditions when supplied with cooling water at a tem- 
perature of 65 deg. Fah., and each will maintain 
a vacuum of 27.9in. when dealing with 82,000 lb. 
of steam per hour when supplied with cooling water 


alternators are air-cooled in the ordinary way, the 
| air currents being set up by fan blades arranged at | 
each end of the rotor and the air being cleansed by 
passing through Heenan and Froude’s filters, with | 


Junction Power Station was referred to in our last 

issue as Clayton Junction Power Station, 
Attention can now be turned to the 

generating machinery its accessories. 


electric 


The 


and 


1.— Air Suction Orifice 
on Condenser. 

Steam Jet. 

Air Pipe to Kinetic 
Ejector. 

4.—Kinetic Ejector. 

5.—Kinetic Pump Suc- 
tion Pipe. 

Kinetic Pump Dis- 


o. 
” 
3 


6 


charge Pipe. 
‘. ~~ Water at a temperature of 70 deg. Fah. These condensers 
Pump. ; are of the “‘ Contraflo”’ type. Each has a diameter 
ela EE Met of 80in. and each is arranged immediately beneath 
Pressure Pump. its own particular turbine with its axis at right 
ells 0 Png angles to the axis of the latter. Each condenser 
Tak. has a cooling surface of 9500 square feet, there being 
a in each 3464 tubes of 3in. internal diameter, and each 
" “livery Pipe. weighs, with no water in it, 38 tons. The cooling 
12.— Float - controlled water is drawn from the large supply main outside 


Delivery Valve. 
13.—Kinetic Tank. 
14.—Pressure Equal- 

ising Pipe. 
15.—Exhaust Steam to 
Jet 


the building by two ‘ Conqueror” self-regulating 
centrifugal pumps—one for each condenser—each 
| being driven by a Dick, Kerr slip ring induction 
motor of 110 brake horse-power. The pumps are 
arranged at such a level that they are always flooded. 
Each has a 20in. diameter suction and a delivery of 
the same size, and each is designed to deliver 6700 
gallons of water per minute against a head of 35ft. 
| when running at 485 revolutions per minute. 

The end of one of the condensers with its circulating 
pumps and its extracting pumps is shown in the 
engraving, Fig. 17. The circulating pump with its 


16.—Surplus Exhaust 
Steam. 

By-passf rom Tank 
to Condenser. | 
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Fig. 18—-CONDENSER WITH “ KINETIC’? AIR PUMP 


of which our readers are familiar. 





main generators, of which there are two, are turbo- 
alternators, each combined set having a normal 
capacity of 5000 kilowatts. A view looking down 
onto these sets from the switchboard gallery is 
given on page 86, while the general arrangement of 
the plant has already been shown in the drawings 
which accompanied Article No. II. in our last issue. 
The turbine room is 188ft. long and 64ft. wide. 
Its floor, which consists of cast iron gratings of a 
specially effective non-slip type, which has been 
evolved by the railway company’s engineers, is at 
a level of 20ft. above the floor of the basement, in 
which are arranged the condensers and other auxiliary 
machinery. Large well openings have been left in 
the floor, so that the basement is exceptionally well 
lighted ; in fact, the excellence of the illumination 
of the whole building is marked. A 50-ton overhead 
electrically-worked crane runs from end to end of the 
room. It was supplied by T. Broadbent and Sons, 
Limited, of Huddersfield, and it runs on lines carried 
on built-up steel girders, which are supported by 
vertical steel joists made to coincide in position 
with the main piers of the side walls. 

The turbo-alternators were supplied by Dick, 
Kerr and Co., Limited. The alternators are of the 
impulse type, having a Curtis wheel at the high- 
pressure end, the remainder of the rotor being con- 
structed on the Rateau principle. Each turbine has 
two rows of ‘‘ Wolfram ”’ steel blades on the velocity 
wheel and ten rows of brass blades on the low-pressure 
wheel, the axial and radial clearances being 5 mm. 
and 7 mm. respectively. The governor gear of each 
turbine is furnished with a small electric motor, 


which is electrically connected with the main switch- | 


board, so that the speeds of the two machines can 
be controlled from that point. 


to the turbine. shafts, are two-pole three-phase 


* No, IL. appeared January 2ist. 


the construction 
These filters, which take their air from outside the 
building, have a capacity of from 25,000 to 30,000 


motor-starting gear and switches is seen in the left 
foreground. It will be observed that the suction 


cubic feet per minute, the air passing through them of the pump is blanked, the photograph from which 





aks 











Fig. 20—SWITCHBOARD GALLERY IN POWER HOUSE 


| . . ~ . . . ° - 
she [ : | at an approximate velocity of 1500ft. per minute. | the engraving was mado having been taken before 
[he alternators, which are directly connected | Kach alternator has its own exciter, which is bolted | connection was made with the circulating water main. 


| on an extension of its rotor spindle. 
| are water-cooled, and forced lubrication is, of course, 


The bearings | The condensers work on the “ kinetic’? system. 
| water of condensation is withdrawn from the condenser 


The 
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: | 
and discharged against the pressure of the atmosphere | that the condensed water from any set may be taken 


by the action of two pumps of the centrifugal type, | to the test tank while that from the others is delivered 


known as the “Head” pump and the ** Pressure ”’ 
pump respectively. The ‘Head’ pump works 
under the condenser pressure both on the suction and 
on the delivery sides. It has a 5in. suction and a 
3in. delivery and is designed to deliver 10,200 gallons 
of water per hour against a head of 40ft. 
is discharged into a stand-pipe or receiver, which 


directly to the hot well. A tumbling arrangement 
ment has been erected above and between the two 
test tanks, and by its means the water can be first 
of all directed into one tank and then into the other 


| without interfering with the flow from the condenser 


The water | 


of the set which may be under test. 
are empty the weighing machines indicate zero, so 
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Fig. 21—PLAN OF MAIN SWITCH ROOM 


provides a natural head of water on the inlet side of 
the ‘‘ Pressure’? pump by which the water is finally 
ejected against atmospheric pressure. The ‘ Pres- 
sure’ pump has a 3in. suction and a 3in. delivery 
and is designed to deliver 10,200 gallons per hour 
against a head of 20ft. These two pumps are arranged 
in the same casing and are keyed to the same 
spindle is a * Kinetic”? air pump. This latter, which 
is of the rotary type, has a Jin. suction and a capacity 
of 45,000 gallons per hour against a 90ft. head. 
Working in connection with it is a small “‘ Kinetic ” 
ejector condenser and a steam jet ejector, the latter 
being fitted in a pipe which runs from a point in the 
main condenser casing, arranged at a higher level than 
the suction pipe of the extraction pump, to the ejector 
condenser. The steam jet ejector is supplied by a 
llin. steam pipe, and the quantity of steam which is 





necessary to produce the desired vacuum when the | 
turbine is fully loaded is estimated at 0.75 per cent. | 


of the total consumption of the turbine. When on 
full load this will represent 465 Ib. of steam per hour. 
Neither this water nor the heat in it is entirely lost, 
as the water finds it way back to the boilers and a 
good proportion of its heat is retained. 

The arrangement of a condenser provided with 
‘Kinetic’ air pumps is shown diagrammatically 
in Fig. 18. It does not actually represent the exact 
arrangement of the plant at Clifton Junction power 
station, but is given to illustrate the principle. The 
various parts are numbered, and references to these 
numbers are made in the legend below the engraving. 
The steam is introduced into the air suction pipe 


through a high-velocity nozzle thus entraining the | 


air and intimately mixing with it. The steam is 
condensed on the secondary sprays of the “‘ Kinetic” 
ejector condenser and the resultant liquid, carrying 
with it the occluded air and gases, is ejected by the 
main jet into a small tank, known as the “ Kinetic” 
tank, whence the air and gases escape to the atmos- 
phere through an air separator without aerating the 
feed water. All the three pumps—the “ Kinetic” air 
pump, the Head pump and the Pressure pump— 
are on the same spindle and are fixed in line on the 
same bed-plate, on which is also mounted the motor 
for driving all three machines. This motor was 
supplied by Dick, Kerr and Co., Limited. It is of 
the slip-ring type and is designed*to give 45 brake 
horse-power when revolving at a speed of 1450 
revolutions per minute. 


THE HOT WELL. 


The hot well, which will be seen behind the boiler 
feed pumps in Fig. 15 on page 62 ante, is exceedingly 
well arranged. It is placed in the basement centrally 
between the two main generators, and it is capable 
of holding 1460 gallons. It is divided into two 
compartments, so that one may be laid off for the 
examination of the valves and for cleaning and 
painting, without putting the whole out of service. 
The condensed water from the turbines is delivered 
into the hot well at a point below the minimum water 
level, so that it may not become aerated, and it is 
heated by means of four 3in. exhaust steam ejectors, 
the exhaust steam being taken from the turbine 
feed pump, which has already been described. The 
exhaust from the reciprocating pump is not employed 
for this purpose because of the oil used for lubricating 
the cylinder of that machine, but will always when 
in operation be delivered into the atmosphere. It 
will be remembered, however, that it is only proposed 
to use this pump as a stand-by, the turbine pump being 
that which is usually worked. 

Two test tanks carried on weighing platforms have 


been erected immediately above the hot well, and they | 
have been arranged to work alternately or indepen- | 
The pipe work is so laid out | 


dently of each other. 





that a direct reading of the weight of water contained 
may be had at any moment. Each tank holds 
3800 Ib. of water, which can be discharged into the 
hot well through a quick-acting 6in. valve. By this 
device the station engineers have at their disposal a 
very simple means of uccurately measuring the 
amount of water condensed from any set which it 
may be desired to test. 

In the preceding article we stated that the make-up 





When the tanks | 


compartment of the hot well, these two connections 
uniting in a common main to the feed pump suction. 
GEARED TURBINE SET. 

In addition to the two main generating units there 
is another turbo-alternator, which is of 500 kilowatts 
capacity. This machine was built by the British 
Westinghouse Company, and is shown in the engraving 
Fig. 19. The turbine is of the Westinghouse high- 
pressure impulse type and it runs at 3600 revolutions 
per minute. It has two rows of nickel steel blades 
on the velocity wheel and ten rows of nickel steel 

| blades on the low-pressure wheel, the axial and radial 
clearances being jin., *sin., and jin. respectively. 
The speed of the turbine is reduced to that of the 
alternator which it drives, i.e., 750 revolutions per 
minute, by means of a double helical gearing made 
by David Brown and Sons, Limited, of Huddersfield. 
The gear wheel has a rim of special high carbon stee| 
built up on a steel spider and it has 183 teeth. The 
pinion is cut out of solid nickel steel and has 38 teeth 
with a pitch of 0.597in. and a face width of 2lin. 

The alternator, which is designed to give a con- 
tinuous output. of 500 kilowatts, generates three- 
phase current at 440 volts. This current is used 
for driving the motors of the auxiliary machinery, 
for lighting, for charging a small battery through a 
booster, &c. The total weight of the set complete 
with its gear and gear case is 30 tons. 

CONDENSING SET OF GEARED TURBO-GENERATOR. 

The condensing arrangements of this geared set 
are quite different from those of the main generating 
sets, being, as they are, on the Westinghouse- Leblanc 
system. A Westinghouse surface four-flow type 
condenser, with a cooling surface of 850 square feet, 
has been installed. It is described as being capable 
of dealing with the full-load exhaust of the turbine 
and of maintaining a vacuum of from 27.5in. to 
28. 5in. of mereury—-with the barometer at 30in. 
when supplied with 784 gallons of cooling water per 
minute at a temperature of 75 deg. Fah. There are 
652 tubes made of solid drawn brass, fin. in outside 
diameter and 18 I.W.G. thick, and the distance 
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Fig. 22—VERTICAL SECTIONS 


water is obtained from the canal, or—in emergency | 
—from the Town’s main, and is softened. The supply | 
of make-up water to the hot well is regulated by | 
means of 3in. float valves, there being two, one for | 


the canal water and the other for the town’s water, 


the latter being at a lower level than the former, and 
only coming into use should the other supply fail. 


There is a connection from the underside of each 
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Swain Sc 


THROUGH SWITCH HOUSE 


between the tube plates is 6ft. 84in. The total 
weight is some five tons. 

The circulating water pump is of the centrifugal 
type, with 8in. suction and delivery branches. When 
|running at 1440 revolutions per minute it can deliver 
the 784 gallons of water per minute against a head of 
23ft. The air pump is of the Westinghouse-Leblanc 
‘rotary valveless dry air type. It has a 4in. suction 
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and a 3in. delivery and also runs at 1440 revolutions 
per minute. For extracting the condensate there is 
a centrifugal pump, which at a speed of 1440 revolu- 
tions per minute can extract and deliver into the 
hot well 11.6 gallons of water per minute against a 
head of 8ft. All these three pumps are mounted on 
a common bed-plate and are driven by a 22 brake 
horse-power slip ring 440-volt motor, the weight of 
the combined set being two tons. 


THE SWITCHING ARRANGEMENTS. 

The switchboard gallery is placed well above the 
turbine-room floor, with which it is connected by a 
flight of steps. An excellent view of the whole room 
is obtained. There are in the gallery three switch- 
boards, all standing well away from the wall and from 
each other, so that access may be readily had to 
them both front and back. These three boards 
are shown in Fig. 20. That on the left-hand side, 
which is the largest of the three, and which immediately 
faces the turbine room, is the main control board 
for operating the main units and feeders. The far 
hoard on the right-hand side is for operating the 
440-volt’ generator and the station auxiliaries, while 
the near board on the right is a 125-volt board for 
operating the control circuits, lighting, cranes and 
the stand-by battery for the control circuits. 

All the switchgear and its aécessories were supplied 
by the British Thomson-Houston Company. The 
main 6600-volt switchgear, which is of the remote- 











' motors. 


three-phase board has seven panels, on which are 


mounted hand-operated oil switches and the necessary | 


gear for controlling two 250-kilowatt transformer 
equipments, the 500-kilowatt alternator, two rotary 
converter equipments—which will be 
later—and two feeder panels. The 


board has five panels. Two of these carry the con- 


trolling switches, &c., for the direct-current rotary | 
converters, one is for the battery and two for feeders | 
for the main control, the lighting and the crane | 
The simplicity of all three boards is very | 

| transformers and_ relays. 


marked. 

The Thomson-Houston type of remote-control 
switchgear is now so well known that but little descrip- 
tion is necessary. It may be explained, however, 
that the main switchgear is contained, in the switch- 
house, in cells built up of moulded stone. The 


switches are of the oil-break type, and two views | 


of them are given in Figs. 23 and 24, which show 
the switches on the second floor of the switch-house. 
It will be observed that the bottom cells are closed 
with hinged iron doors and the upper cells with 
expanded metal sliding screens. It will be seen, too, 
that in one view—Fig. 23-—the oil containers are 
shown in position, while in the other they have 
been removed. The phases above the switches 
are separated by the same type of moulded stone 
partitions which are used to form the cells themselves. 
There are two sets of bus-bars, which can be worked 
entirely independently of one another and which 





referred to | 
direct-current | 
| an auxiliary excitation may be brought into operation. 


control board, the switches for these lamps being 
actuated by the oil switch itself. The control current 
voltage is 125. 

Mounted on the synchronising panel of the control 
board is a throw-over switch by means of which, 
should the exciters on the main generator shafts fail, 


This current is obtained from the 125-volt direct- 
current supply. A system of balance protective gear 
has also been provided for the alternators and station 
transformers, this being operated by means of current 
Should a fault occur 
between the phases or between any switch and 
earth, the relays come into play and trip the main 
oil switches. There are also automatic switches in 
the fields of the alternators, which open the field 


| circuit automatically should a fault develop in the 


machine. At the same time the protective gear is 
operated and the main oil switch tripped. 
THE AUXILIARIES AND STATION LIGHTING. 

When the station is running normally it is intended 
that the auxiliaries shall be worked through two 
250-kilowatt station transformers—supplied by the 
British Electric Transformer Co.—which will reduce 
the 6600-volt current to 440 volts three-phase. 
Hence the 500-kilowatt set will7not ordinarily be in 
operation. During periods of light load, however, 
such as, for example, at night, when no trains are 
running, the station only being lit_and certain goods 














Fig. 23—-QUICK BREAK OIL SWITCHES 


control solenoid-operated type, is contained in a four- 
storey brick building, a plan and sections of which are 
given in Figs. 21 and 22 
the power-house by a bridge just above the turbine- 
room level. The three upper storeys of this building 
are connected together by a spiral iron staircase, the 
lowest storey of all being devoted to a battery, to 
which entrance is gained by a doorway at the ground 
level. 
the top of the building are formed in the walls. 
The floor above it is the cable room, into 
which the cables are brought from the power-house, 
suspended underneath the bridge just mentioned. 
The cables, which are, of course, heavily armoured, 
are taken up to the switch-room floor above, and it 
is a plan of this floor which is shown in Fig. 21. 
The top floor is the bus-bar floor. 

Reverting for the moment to the main control board 
on the switch gallery in the turbine room, it may be 
explained that it comprises thirteen panels in all. 
There are, first of all, one panel for controlling the 
main switchgear of each of the two 5000 generator 
units, and two blanks for future extensions of similar 
—or possibly larger—units, for which, it will have 
been noted in the plan of the turbine room given on 
page 54 ante, there is plenty of room. Then there 
are five panels each fitted with a 300-kilowatt feeder 
equipment ; two panels each with a 250-kilowatt 
transformer equipment ; one test feeder equipment 
and one synchronising equipment. The 


ams 


440-volt | 


and which is connected with | 


Ventilating shafts running from this room to | 





Fig. 


are arranged with their isolating switches on the floor 
above the switch room, where the cell construction 
is exactly the same as in the room below. It may 
here be explained that the expanded metal screens 


| just referred to are interlocked with the isolating 


switches so that it is impossible to open any cell 
until the isolating switches controlling the apparatus 
in that cell have been opened. The hinged doors 
to the oil switch compartments are not, however, 


| interlocked. 


| 





The bus-bars, which, as we have said, are in dupli- 
cate, are so arranged that any machine or any set of | 
feeders can be connected to either set of bus-bars, but | 
no one machine, or no particular set of feeders, can be 
connected to both sets of bars at the same time, the 
isolating switches for the bus-bars being interlocked 
to prevent it. By this means one set of bus-bars can | 
be used for power purposes, while the other, at the | 
same time, can be used for general test purposes. 
It is to be noted that the order in which the various 
cells have been arranged agrees exactly with the 
corresponding panels on the main control switch- 
board. 

The main oil-break switches are operated by means 
of pull-type switches on the control board, which 
energise relay switches mounted on the oil switch, 
this arrangement being adopted so as to keep down 
the size of the cables between the control board and 
the switch-house. The position of the switches is 
indicated by means of red and green lamps on the 


24—VIEW ALONG SWITCH ROOM 

yards supplied with current, the 500-kilowatt set 
will be run alone, and the voltage raised to 6600 for. 
transmission purposes by means of the same trans- 
formers which normally transform that voltage down 
to 440. 

The 125-volt direct-current, 
control purposes, the cranes, &c., is 
means of two rotary converters made by the Westing- 
house Company, which operate through transformers 
from the 440-volt supply. Each of the converters 
has a capacity of 50 kilowatts. They are used in 
conjunction with a 70-cell battery—made by the 
Chloride Electrical Storage Company, the works of 
which are quite close to the power station—and a 
small booster. 


GENERAL ARRANGEMENTS. 


is used for 
obtained by 


which 


It may well be said that the arrangements through- 
out at the power-house, both mechanical and elec- 
trical, are as perfect as present-day knowledge permits. 
Every possible contingency has apparently _been 
foreseen and provided for. There are well-designed 
stores and offices, and there is even a small sewage 
disposal plant, which will deal with the discharges 
from the lavatories as well as the rain water from the 
roofs of the buildings. This plant consists of a small 
septic tank and a gravel filter, the effluent from 
which delivers into the sump of a vertical-spindle 
Sunturbo pump, supplied by Peter Pilkington, 
Limited, of Bamber Bridge. This pump, which is 
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designed to lift 80,000 gallons of water per hour 
against a total head of 32ft., runs at a speed of 715 
revolutions per minite and is driven by a_ vertical 
spindle four-pole three-phase motor of 20  horse- 
power, the weight of the combined set being about 
1} tons. The whole plant is contained: in a brick 
enclosure, the portion containing the pump sump, 
pump and motor being roofed over. An examination 
of the ground plan will show that there are two blow- 
off pits, one for the boilers and one for the water 
softener. These are excavated in the ground and 
the sloped side pitched with stones not set in mortar. 
The ground is so porous that the water drains away 
and leaves the deposit in the pits, from which it will 





which weigh 85lb. per yard, the rails are rolled in 


double lengths and cut off by means of one of a pair 
of saws, one of which is electrically driven and the 
other worked by steam. The live rollers are worked 
partly by steam and partly by electricity. 

Behind the mill there is the old rail-finishing shop, 
where rails are straighten*d, end-milled and drilled. 
Beyond this, again, there is the rail: bed, commanded 
by a special rail-handling crane by Cravens. This 
crane also transfers rails to the new finishing shop, 
where there is an equipment of modern machines 
with individual electric drives. 

Although the principal product of 
railway metals, all ordinary sections 


mill is 
rolled, 


the 
are 


plate mill—see page 79—also driven by a 2500 
horse-power Davy engine. There are two sets of 


rolls, both two-high, one for roughing and the other 
for finishing, with a set of straightening rolls in line 
with the latter. The straightening rolls are driven 
by an electric motor. Plates are rolled of from 
6 millimetres to l}in. thick, from 2ft. to 7ft. wide, 
and with a maximum length of 40ft. 

At the time of writing—August, 1915—the exhaust 
from the four mill engines referred to above is dis- 
charged into the atmosphere, but within a few months 
it will be utilised in a mixed-pressure steam turbine 
driving an electric generator to which we refer later. 

The rolling department also includes two other 
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be removed by hand barrows up inclines specially 
constructed for the purpose. Finally, mention may 
he made of two concrete line test tanks which are 
being constructed alongside the switch-house, and 
which will be used for absorbing the energy of any 
generating set which may be tested. 








THE HANYANG IRON AND STEEL WORKS. 
No. I1.* 

In the early days of the works, steel was produced 
by means of the Bessemer process, but, on account of 
the unsuitability of the ore, the plant was abandoned 
and Siemens-Martin furnaces installed instead. Six 
30-ton furnaces have been erected, and a seventh is 
now approaching completion. There is also a metal 
mixer, capable of taking a charge of 150 tons and 


operated by hydraulic rams. Four furnaces are 
generally kept working while the other two are 


laid off for relining, and in these circumstances the 
daily output is some 300 tons of steel. The furnaces 
are served by two 35-ton cranes, with separate crabs 
for light lifts, and a Wellman charging machine, all 
driven by electricity. Gas is generated in a set of 
producers partly of the Siemens and partly of the 
Morgan type. 

In the ingot casting department there are two 50-ton 
electric cranes for handl'ng the ladles, &c., and a 
hydraulic stripper. The ingots are drawn away by a 
locomotive and deposited in the soaking pits by 
means of a Wellman machine. There are two sets 
of pits, one being heated by gas and the other by 
coal. One set is generally sufficient to accommodate 
the output of the steel works. 

The cogging mill, adjacent to the soaking pits, is 
driven by a 2500 horse-power two-cylinder steam 
engine by Davy Brothers. The adjusting gear for 
the rolls is operated by an electric motor, as also are 
the live rollers. The ingots are rolled down to 
blooms about 6in. square and the ends cropped off. 
They are then cut into short lengths by a hydraulic 
shear, of which we give an illustration on page 79. 
An electrically-driven creeper and Wellman chargin 
machine are employed to convey the blooms to the 
re-heating furnaces. 

The main rolling mill has five sets of rolls, all in 
line and all two-high. In the engraving we give above 
only three sets of rolls are shown. The other two 
extend on the left. The mill is driven by two steam 
engines, one at each end. One is a three-cylinder 
simple engine of 12,500 horse-power by Daniel 
Adamson. The other is a two-cylinder compound of 
6500 horse-power by Davy Brothers. Either of these 
engines is capable of driving the mill in normal 
conditions. The mill has been so laid out that rails, 
for instance, can be rolled direct from the blooms 
coming from the cogging mill, but it is generally 
found expedient to send them first to the re-heating 
furnace. Usually two rails are passing through the 
mill-at the same time, a fresh bloom being drawn 
from the furnace just before the previous ono:arrives 
at the last pass. In the case of Chinese standard rails, 
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according to the demand, up to channels of 12in. by 
4in.,“and cross-beams «f 12in. by 6in., or bars of 4in. 
square. 

The inspection service of the Chinese state railways, 
which, naturally, are the chiet customers of the works, 
is very severe, and has resulted in the past in as much 
as 20 per cent. of the rails rolled being rejected, but 
under the more careful régime which has now been 
introduced this has been reduced to some 10 per cent. 
Even this figure may seem rather high, but it must 
be borne in mind that the climatic conditions are very 


ONE OF 


adverse to the maintenance of a uniform product. 
The atmosphere is invariably humid, bordering on 
saturation, in fact, and temperatur: variations of 
twenty degrees per day are not uncommon. During 
the cold months, December and January, slight 
frosts are experienced, and during the hot weather 
the thermometer rises to as much as 111 deg. Fah. 
In the height of the summer, however, the steel 
works and rolling mill are only worked if it is 
absolutely imperative. 

Directly in line with the cogging mill there is the 





mills, employed for rolling light rails, bars, fish-plates, 
&c. The bar mill is three-high and is driven by a 
horizontal engine of 400 indicated horse-power, while 
the rail mill is worked by an old vertical engine, 
which, although it is so old that the name of its 
maker cannot be traced, still works very satisfactorily. 
There is a separate finishing shop for the light rails, 
and close by are the shearing machines for trimming 
up plates. 

Steam for all these mill engines is supplied by a 
battery of ninete n coal-fired Lancashire boilers and 
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THE SIEMENS-MARTIN FURNACES 


eight Cornish boilers. The latter are devoted to the 
small mill, and are fired with gas from the new blast 
furnaces. The hydraulic pumping station is situated 
close to the main rolling mill, and is equipped with 
eight pumps of various sorts, some of them being 
electrically driven, working at a pressure of 900Ib. per 
square inch. 

Behind the steel works there is the foundry, which 
is employed in turning out the castings required for 
the upkeep of the works.’ It is equipped with four 
cupolas and castings up to 13 tons, such as mill rolls, 
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The rolls are machined in a The works are under the supervision of Mr. Z. T. K. | to make the dynamo excite. Shunt dynamos must 
Woo, who is assisted by a staff of ten departmenta! always be used where there is a battery. The voltage 
equipped with a number of modern lathes, mostly | chiefs, almost all of whom have received their tech- of a shunt’ wound’ generator diminishes somewhat 
arranged for individual electric driving. There is | nical aducation in England or America. There are! as the load increases, but by connecting a resist- 
another machine shop close to the foundry, where | also about a dozen Europeans in the employment of | ance in the shunt circuit—as shown in Fig. 3—the 
general engineering work is carried out ; a new boiler | the company as engineers or foremen, but as their | current flowing in the shunt coils can be varied at 
shop standing by itself at the back of the main | contracts run out these men are gradually being | will and the terminal voltage can consequently be 
offices, and a small repair shop devoted to the blast replaced by Chinese engineers, and by the beginning kept constant. Compound-wound dynamos — $60 
furnace department. of next year the Hanyang works will be able to say Fig. 4—have two field windings—a _ fine’ wire 

Bricks for repairing the furnaces are made in a/| that not only are they the only smelting works in | high-resistance winding corresponding to. that 
small factory just beyond the machine shop. This | China, but also that they are independent of foreign on a shunt machine and a thick wire series 
has an equipment of five kilns, three Chilian mills, | assistance, either financial or technical. winding, through which the main current passes 
and a couple of stone breakers. Red bricks for | on its way to the load. The result is that as 


building purposes are, however, made in a separate the load increases the field is strengthened and 
the terminal pressure is maintained at the desired 


factory at Huang King Kur, owned by the company. 
The nut and bolt making department is quite an THE ELECTRIFICATION OF ISOLATED value at all loads. On no load the excitation of,the 
important one and is capable of producing a wide FACTORIES. field magnets is produced wholly by the shunt wind- 
No. IL.* ing. But as the external résistance is diminished and 


range of fastenings, although the principal products 
are fish-bolts and rail spikes. The machines include, THE switchboard belonging to a small or moderate the dynamo.is caused to take up load, the current 
flowing to the external cireuit through the series 


besides the usual equipment of serewing and tapping | sized factory plant is simple and fairly inexpensive. 
machines, two Vincent presses for making spikes, For each dynamo there must be a main switch, a winding increases the excitation, thus compensating 
one rivet-making machine and two hot thread- circuit breaker, a field regulator and ammeter. for the loss of pressure due to the resistance of the 
rolling machines. Switchboards for a single dynamo have only one armature and for the demagnetising effort of the 
Electricity for power and lighting throughout the voltmeter, and those for a number of dynamos two current in the armature winding. The proportions 
works is generated in two separate stations ; these voltmeters, one connected across the bus-bars and of shunt and series winding may be so chosen’ as to 
will shortly be augmented by ‘another containing the other to plug switches, so that the pressure of produce practically constant pressure between the 
the mixed-pressure turbine already referred to. The | each incoming machine can be measured and adjusted terminals at all loads or an increasing or slightly 
main plant, at the west end of the yard, contains to cerrespond with that across the bus-bars. It is falling terminal pressure. The shunt winding may be 
three 400 kilowatt and one 500 kilowatt Belliss necessary if it is desired to keep accurate records of connected directly to the brushes or to the main 
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are frequently poured. 
special shop at the extreme end of the works, which is 


replaced by Chinese engineers, and by the beginning kept constant. Compound-wound dynamos 























S } +} c * u — + 
| B 
























































































































































Swain Se. “THe ENcincer” Swain Sc. 


Fig. 4—-SWITCHBOARD CONNECTIONS FOR COMPOUND DYNAMO 


« 
‘THe ENnGINeER” 


Fig. 3—SWITCHBOARD CONNECTIONS FOR SHUNT DYNAMO 


Lancashire sets generating direct current at from the outputs of the sets and to check the operating costs , terminals. In the former case the dynamo is called 


410 to 480 volts. This station is supplied with steam to provide a watt-hour meter for each machine. @ short-shunt machine and in the latter case a long- 
by five Sterling and four Lancashire boilers. Sometimes a watt meter is also provided for recording shunt machine. Makers of dynamos generally, send 
The other dynamos are under the same roof as the total output of the plant. The principal out with.compound machines strips of resistance 
the Cockerill blower belonging to the old blast connections for a main switchboard of a small material with terminals attached. These are con- 
furnaces. here are six dynamos, each of 100 simple two-wire plant are shown in Fig. 3, where | nected across the series field terminals, and by varying 
kilowatts, coupled together in pairs and driven by D is the dynamo, B the bus-bars, C B the circuit the length of the shunt so formed the desired degree 
belt from three compound vertical engines. These breaker, A the ammeter, V the voltmeter, MS the | of compounding is secured. 
engines are an interesting connection with the early main switch, and A S the ammeter shunt.- On the Shunt and-compound-wound dynamos will run in 
days of the works. They are some of the original dynamo there are three terminals marked -+, —, parallel perfectly well, and the load can be trans- 
blowers by the Teesside Company, with the air barrels and F. The two former are connected to the main ferred from one machine to the other by adjusting 
removed and the steam cylinders brought down on to switch M 8, and when this is closed current is supplied | the field rheostats. Fig. 5 shows diagrammatically 
the tops of the columns. They still work quite through the circuit breaker C B to the main bus-bars. | the connections for two shunt dynamos operating in 
satisfactorily, although they have been in operation parallel with the shunt winding separately excited. 
for over twenty years. The dynamos are shown at D and D', the shunt 
The mixed pressure turbo-alternator will be of 1500 coils at S H and S H’, the field resistances at F R 
kilowatt capacity and will generate high-tension current and F R', the -field switches at F S and FS’, 
for transmission to the more distant parts of the yard, and the voltmeters at V and V'. To parallel two 
such, for instance, as the Yangtze wharves, where a shunt dynamos it is simply necessary after the first 
Fraser and Chalmers transporter is to be erected | machine bas been started and connected to the bus- 
next winter for unloading ore from the lighters. bars to run up the second machine, and when the 
The transmission network is principally of the over- voltage corresponds to that of the first the main 
he d type, but there are also some underground switches of the second machine are closed. One 
feeders. These are of armoured cable, laid in brick | advantage of separately exciting shunt dynamos is 
trenches. There are about 176 motors, aggregating | that the voltage builds up with the speed. Further- 
5500 horse-power, connected with the mains. more, it is impossible for separately excited dynamos 


The steel works department includes a well-equipped | to reverse their polarity. It is not often that a self- 
chemical laboratory where tests of the raw materials | | excited machine builds up its field in the wrong 


and products are daily carried out, and also a physical | | direction and so reverses its polarity, but in practice 
this does sometimes happen. When there is only one 


testing laboratory. This is equipped with a 100-ton | 5 CONNECT HUNT ' 
Buckton tester, a paiisellaetieaageinbed compression | sn see aed en ens dynamo a reversal in the direction of the current may 
tester, and apparatus for making drop tests on full- One end of the field winding is connected directly not make any difference to the working of the plant, 
sized rails. to the negative terminal on the dynamo, and. the | but if two self-excited dynamos are connectéd in 
The provision of an adequate supply of water for other to the independent terminal F. The field) parallel with the poles reversed the result may 
resistance F R is connected between the terminals be disastrous.: The effect is the same as if two 


cooling and boiler feeding has been a difficult problem I 
for the works’ engineers. As already stated, the F and +, and is therefore capable of varying the} machines were connected in series and then short- 
circuited. But it is not as a rule customary 


“Jake ’’ is drawn upon for this supply, but the water | field current. | 
is not good, containing as it does a perceptable| On direct-current systems there are two types of | when two dynamos are worked in parallel to let them 
amount of acid, the effluent from the adjacent dynamos that may be employed—shunt and -com- -both excite themselves. After the first dynamo is 
Arsenal. It has thus been decided to pump water | pound, both of which may be self or separately | excited and connected-to the bus-bars the second 
from the river Han into the lake and exclude drainage excited. When there is only one dynamo, however, is excited by energising its field from the first or from 
from the Arsenal. The Han water, however, contains and no battery, separate excitation is impracticable. the battery if one is provided. Suppose, for instance. 
an excessive amount of mud in suspension and thus | The field winding in the case of self-excited dynamos ‘that the machine D on the left of Fig. 5 is excited 
will have to be passed through the settling tanks— is connected directly across the terminals, and the | and supplying current to the bus-bars. To put the 
shown on the plan—before it is fit for use. These | residual magnetism in the poles is depended upon | second-machitie -D! in. action the-lower or negative 
tanks are now on the point of completion. ; ~"""""""* No, L appeared January 2ist, ~ | switch would be closed and also the field switch F S}, 
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compound-wound dynamos are frequently chosen, 
the reason being, of course, that they automatically 
In Fig. 4 one pole of the 
The shunt across the series 


The field winding is then energised, and on running | 
the dynamo D! up to speed the voltage will build up | 
and will be registered on the voltmeter V'. When | regulate the voltage. 

the voltage shown by the voltmeter V! is equal to | dynamo is earthed at E. 
or & little above that shown on the voltmeter V,| winding is shown at S H. 
the positive switch of machine D! is closed. Load; When compound dynamos fitted with interpoles 
can then be taken up on machine D! by cutting | are run in parallel it is necessary to arrange the 
resistance out of the field winding by means of the | equalising connection, so that only the armature | 
shunt regulator FR‘. If self-excited dynamos are | current passes through the interpole windings, | 
worked in parallel it is advisable to connect lamps | otherwise bad sparking is liable to occur. The 
across the .switches. In the event of the voltage | equalising connection should be made at the points 
building up in the correct direction, the lamps will | where the interpole winding joins the series or com- 
cease to glow when the voltage of the second dynamo |} pound winding and not at the brush terminals. 
wpproaches that of the other machine already at | Most generators now have these interpoles. They 
work. If, however, the polarity of the incoming | are placed between the main poles in such a way as 
machine is reversed, the brilliancy of the light will | to provide an auxiliary flux at the point where the 
increase as the voltage rises, and in this case the | armature coils. are short-circuited by the brushes. 





machine must be shut down and the residual |The direction of this field is such as to assist the | 
magnetism must be reversed. This can be done} reversal of current in the short-circuited arma- | 


by passing a small current through the field | ture coils. The excitation is produced by series | 
winding in the correct direction. When dynamos | turns, and the strength of the auxiliary field | 
ure separately excited an absorbing resistance must | varies with the load. Consequently, these poles | 
be employed, otherwise when the field circuit is | | 
broken the inductive kick pro- 
duced by the collapse of the mag- 
netic field may break down the 
insulation of the field windings. 
This absorbing resistance is ar- 
ranged as shown in Fig. 6, where 
F is the field winding, F 8 the 
field switch, and A B the absorbing 
resistance. When the field circuit 
broken a third blade on the 
switch connects the absorbing 
resistance in parallel with the 
field winding. This prevents the 
discharge voltage attaining a high 
value. When the field switch is 
closed the absorbing resistance is 
disconnected. 

To make compound-wound dynamos divide the 
load properly when connected in parallel it is necessary 
to provide an equalising connection as shown at E 
in Fig. 7. The series winding S H of a compound 
generator, as already explained, raises the pressure 
in proportion to the current flowing through it, and 
if in a circuit of parallel-operated machines with no 
equalising connection the current given by one | 
dynamo were slightly in excess of the current of the | 
other, the pressure of that machine would obviously | 
increase. The result would be that a still greater | 
current would flow and so raise the pressure further, 
and ultimately the current of this machine would 
reach a value sufficient to open the circuit breaker. 
With an equalising connection, however, as shown 
at E, this trouble is eliminated, for whatever the 
current flowing from each machine, the currents in 
the two compound windings are always equal. Hence 
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Fig. 6 


Fig. 7—CONNECTIONS FOR COMPOUND WOUND DYNAMO 


will, if adjusted to give good commutation at any | 
particular load, produce the correct reversing field 
at all other loads, provided, of course, that the iron | 
circuit is not too highly saturated. High-speed 
generators as coupled to steam turbines often have 
a compensating winding distributed over the pole 
faces as well as commutating poles. The connections 
for a shunt-wound dynamo with interpoles are shown 
in Fig. 8. 

As we said in the previous article, it is often advis- 
able in the case of fair-sized factories to adopt a 
three-wire system, and in these cases the switchboard 
connections are a little more complicated than those 
of a two-wire system. In Figs. 9 and 10 respectively 
we illustrate the general assembly and connections 
of a three-wire switchboard designed by the B.T.H. 
Company, of Rugby. Referring to Fig. 10, it will 
be seen that in this particular case there are three 
1200-ampére shunt-wound dynamos with interpoles. 


Next to this is another panel giving a two- 
wire four-circuit 100-ampére supply — that is, a 
supply at the pressure across the outers, as in the 
case of the 300-ampére panel—and on this panel are 
mounted four double-pole switches, four ammeters 
and the fuses corresponding to the four circuits. The 
last two panels are for three-wire supplies. One is a 
200-ampére four-circuit panel, and the other a 100- 
ampére four-circuit panel. On these two last panels, 
it will be noted, there is an ammeter plug switch, 
by means of which any of the circuits can be plugged 
on to the ammeters belonging to those panels. At @ 
pressure of 500 volts a switchboard of this kind would 
be capable of dealing with a load of 1800 kilowatts. 

Of course, in selecting a dynamo, the voltage and 
capacity are determined by the requirements of each 
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Fig. 8—CONNECTIONS FOR SHUNT GENERATOR WITH 
INTERPOLES 


particular case, but there are certain essential features 
of construction which are necessary to render the 
machine efficient in practical work. Since dynamos 


| for factory work are not as a rule small machines, the 
‘ironclad multipolar type of field magnet is adopted, 


the yoke being divided into two parts horizontally, the 
top half being provided with a ring bolt or bolts for 
lifting purposes. It is advisable to have a spare 
armature, especially if there is only one generating 
set, for in vhe event of the armature that is supplied 
with the machine failing, the plant may be put out 
of action for some time. Armature winding cannot 
be carried out by ordinary mechanics, consequently 
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{ Fig. 9-GENERAL 


the added voltage due to this winding is also equal. 
The pressures between A and B and B! and C must 
obviously always be the same, but it does not follow 
in the absence of an equalising connection that 
the pressures E' and F are the same. But if the | 
terminals H and K are conneeted together by an 
equalising bar it is clear that the terminal pressure of 
each machine must be equal. The current which 
flows through the connection E_is the equalising | 
current which maintains equal voltage at the terminals | 

of each machine. Switchboards suitable for the it will be noted, has a circuit breaker, two ammeters, | 
parallel operation of compound-wound generators | two watt meters, a reverse current relay and a four- | 
are ‘a little more complicated than those used for point plug switch for connecting up the paralleling | 
shunt machines, owing to the equalising connections | voltmeter. To the right of the machine panels is | 
and switches, but in the case of a board such as | a two-circuit 300-ampére two-wire power panel, and | 
would be used in a factory the complication is | each circuit of this panel has a double-pole switch, | 
slight. For supplying current to motors in factories ' a double-pole circuit breaker, and an ammeter. 


The windings of half the interpoles are connected in | 
| series with the positive main and the windings of the | 
other half in series with the negative main. Each | 
dynamo has a field switch and regulator. | 

The pressure is balanced by means of reactance coils | 
connected to two slip rings mounted-in front of the | 
_ commutators, the centre points of the reactance coils | 

being connected to the neutral bar through a switch | 
mounted between the main positive and negative | 
switches. on the switchboard. Each machine panel, | 
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ARRANGEMENT OF A THREE-WIRE B.T.H. SWITCHBOARD 


in the event of the‘insulation failing'it is usually neces- 
sary to send the armature to the makers or to some- 
one whospecialises in winding work. A spare armature, 
therefore, is often the means of saving much delay. 
Works are to be found where there is only one generat- 
ing unit, but it is, of course, desirable where a constant 
supply is of vital importance to install two generating 
sets. 

The field coils should be wound on formers or 
spools and should be capable of being easily removed. 
Sometimes the field coils are wound in two or more 
sections to ensure good ventilation, accessibility, 
and ease of repair. The armature should be of the 
drum type, with former-wound coils. Not less than 
two brushes should be fitted to each brush spindle. 
The commutator should have ample radial depth 
to allow for wear.. Brush holders are made in many 
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in practice. The essential features of a good brush 
holder are (1) that the moving part should be light, 


so as to enable the brush to follow irregularities in | 
' the usual formalities of proposer and seconder, &c., 


the commutator and so prevent sparking due to a 
partial interruption of the circuit ; (2) a convenient 
arrangement should be provided for adjusting the 
tension of the brushes, and (3) the tension spring 
and moving parts should not be relied upon to carry 
the current. The sliding-box type of brush holder 
complies very well with these requirements, for the 
only moving part is the brush itself. Current is 
supplied to the terminals through flexible leads. On 
large dynamos the brush gear 1s usually carried on 


the magnet frame, and on small machines it is sup- | 


ported from the bearing pedestal. 


After six hours’ | 


forms, and some have not proved exactly satisfactory | or been struck off the register by reason of financial 


| difficulties caused by the war, to remit the entrance 


fee of such member on re-election, and (c) to give 
the Council power to re-elect such member without 


being required. 

Captain Morley’s paper was in two parts. In 
the first, experiments were described which aimed at 
the comparison of various forms of nozzles with regard 
to their efficiencies for the production of jets of air 
having as high a mean velocity as possible. The 
nozzles used were of gun-metal and are illustrated 
in section in Fig. 1. The exact measurements of 
each will be found in the original paper.. With the 
exception of nozzle No. 2 all were cut down as shown 
at ABCD successively after the first experiment 


was measured by a thermo-couple inserted at D. 

The differential equation given above, it may be 
pointed out, is not very easy to handle in practice 
with accuracy. It involves constructing two curves, 
one showing how the pressure and the other how the 
temperature varies with the passage of time and 
differentiating these two curves graphically. Graphical 
differentiation is not capable of yielding very accurate 
results. But a fortunate feature was taken advantage 
of. In Fig. 3 a typical pair of curves is given. In 
eight minutes the pressure fell from 78 Ib. absolute 
to 22 lb. The temperature fell rapidly for the first 
two minutes, but over the remaining six minutes its 
range of variation was confined within 2 deg. Dealing 
with this period it was decided to regard the tempera- 
ture as constant at the mean value. This implies 
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Fig. 10—CONNECTIONS FOR A THREE-WIRE B.T.H. SWITCHBOARD 


run at full load the temperature rise of the machine 
should not exceed 70 deg. Fah., assuming that the 
surrounding atmosphere is not more than 70 deg. Fah. 

When dynamos are belt driven, belt-tightening 
gear should be provided. This consists of two or 
three separate cast iron rails with slots and screws, 
the number of rails depending on whether the machine 
has two or three bearings. Dynamos should be 
erected in a position where the atmosphere is fairly 
clean, otherwise the insulation may be damaged. 
High-speed dynamos 
frequently draw the ventilating air through a filter. 
Air is often drawn from outside the building or from 
some other place where there is not much dirt. 

It is very important indeed that the dynamo 
should be mounted on a good solid foundation, for 
otherwise the vibration is likely to set up bad 
sparking, which quickly ruins the commutator. 
Care must also be taken to ensure that the machine 
is perfectly level, otherwise the armature will pound 
endwise in the bearings. 








INSTITUTION OF MECHANICAL ENGINEERS. 
Last Friday evening a paper entitled “‘ The Flow 
of Air through Nozzles ’’ was read before the Insti- 
tution by Captain Thomas B. Morley, B.Sc., normally 
assistant to the Professor of Engineering at the 
University of Glasgow, at present serving his Majesty 
in a military capacity. The paper was of a dis- 
tinctly interesting and valuable nature, its interest 
being heightened by the manner in which the author 
delivered it. The discussion, too, was good, if 
somewhat abbreviated by force of circumstances. 
Before the nominal business of the evening com- 
menced the President, Dr. Unwin, intimated that 
the Council had been closely considering the position 
of those members who, being on active service or 
being in straitened financial circumstances owing 
to the war, might find it difficult or impossible to 
continue their obligations to the Institution. As a 
result of careful deliberation and consultation with 
the Institution’s legal advisers it had, he said, been 
decided to amend certain of the by-laws at the next 
—the annual general—meeting, and, as required, he 
accordingly gave notice then of the terms of the 
amendments. Without quoting the exact phrase- 
ology of the proposed alterations, we may say that 
their effect will be (a) to give the Council power 
at its discretion to reduce or remit the annual sub- 
scription or the arrears of annual subscriptions of 
a member who in consequence of his engagement on 
active service or on national war service is unable to 
continue his full obligations, (b) to give the Council 
power, if it is satisfied that a member has resigned 


coupled to steam turbines ' 


with the full length. The features the influence of 
which it was desired to investigate were the size 
of the entrance curve, the rate of divergence after 
the throat, and the length. 

The first experiment undertaken was to measure 
the discharge from each nozzle and so arrive at its 
discharge coefficient. The apparatus used consisted 
of a cylinder 6ft. high, fitted at its lower end with 
a 3in. tee-piece, which was blanked off at the foot 
and provided with a cock and a coupling for the 
nozzle on the horizontal limb—see Fig. 2. To 
measure the discharge the air inside the vessel, at 
from 70 lb. to 25 lb. absolute pressure, was allowed 
to escape into the atmosphere, and while this was 
occurring the rate of change of pressure and tem- 
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Fig.1—NOZZLE FORMS 


perature within the vessel was noted. If v be the 
volume of the vessel—46.9 cubic feet—and m, p 
and T the mass of air, the pressure and the tempera- 
ture within it at any time, then m = pv/RT, where 
Ris aconstant. The three variables are m, p and T. 
Differentiating the expression on a time basis with 
respect to these three variables, we get the expression 
dm_ »v dp p d 7) 
dt RT dt TT @t 
The pressure within the reservoir was observed 
by means of a gauge G and a stop watch. The 
temperature was measured at first by an electrical 
resistance thermometer composed of fine bare copper 
wire stretched on a horizontal frame filling nearly 
the whole section of the vessel at AB. Finally it 


an: ae ; ‘ 
that in the differential equation becomes zero, 


so that we have 
dm v dp 
a 06hoaBT COG 
This, however, still leaves us with one graphical 
differentiation to perform. Again a fortunate 
circumstance was taken advantage of to escape 
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Fig. 2—AIR RESERVOIR AND NOZZLE 


from he process. Confining attention to the six- 
minute period, it was discovered that the result of 
plotting the logarithm of the pressure against the 
t me was a straight line, so that 

log p= a — bt. 





Differentiating this we get 4 = — pb. 
dm v 
Hence = b p. 
vor ae RT ” 


The work of finding the rate of discharge was 
therefore reduced to measuring the tangent, 6, of 
the angle of slope of the logarithmic straight line. 
Theoretically, if the pressure in the reservoir is over 
28 lb. absolute the rate of discharge ought to be 
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0.534 p A ,/'1', where A is the area of the nozzle 
at the throat. Dividing the experimental expression 
for the discharge by the theoretical we get the follow- 
ing expression for the discharge coefficient :— 
; v b 
Cc =S  ——— A 2 
0.534R ~ Aye 

It is believed by the author of the paper that this 
method gives the coefficient with an error of between 
2.5 and | per cent. 

The next object was to measure the velocity of 
the jet. The Pitot tube method was dismissed as 
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Fig. 3 -RATE OF CHANGE OF PRESSURE AND TEMPERATURE 


impracticable, and it was decided to arrive at the 
velocity by measuring the impact of the jet on 
a surface of known form. The impact apparatus 
used——see Fig. 4—consisted of a 12in. diameter plate 
A on a spindle B, which was suspended by spring 
strips C from a pillar E. Between the forked end of 
the spindle B a cord H was led over a pulley G to 
a scale pan. Stops limited the movement of the 
spindle B to a small range. The jet of air was 
directed on to the plate A and weights were placed 
in the scale pan until the spindle swung just clear 
of its stops. Extra weights were then added to the 
scale pan and the pressure in the reservoir was noted 
at the instant when the spindle again cleared its 
stops. 

The paper does not indicate the method followed 
in calculating the velocity of the jet from the impact 
observations. It was discovered that the magnitude 
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Fig. 4—IMPACT APPARATUS 


of the impact varied as the distance between tho 
nozzle and the impact plate was altered. It was 
accordingly decided to measure also the reaction of 
the jet. Theoretically the values of the impact and 
the reaction should be identical if the jet strikes the 
impact plate normally and if the reaction is due to 
turning the jet through 90 deg. 

The reaction apparatus is illustrated in Fig. 5. 
The nozzle A was fixed in a tee-piece B, to which a 
pressure gauge C was also attached. A long tube D 
joined the tee-piece to a swivel joint E, which per- 
mitted the tube D and its attachments to be turned 
about a horizontal axis through E. The lower end 
of the tee-piece B rested on the platform G of a small 
weighing machine. It is claimed that friction at the 
joint E acting at such a short distance from the axis 
of rotation is negligible in its influence on the weighing 
in comparison with the reaction of the jet. The 
measured magnitude of the reaction, F, say, is equal to 


ci V/g. Substituting the value already found for 
the rate of. discharge, this gives us the velocity 
V=RTFg/vbp. It is believed that in this 
manner the velocity of the jet can be measured 
correctly to within 3 to 6 per cent. 





The quantitative results of these experiments 
are fully set out in the original paper by means of 
tables and graphs. We can only summarise their 
salient features here. 

Discharge Coefficients.—All the six nozzles, uncut 
and cut, had discharge coefficients varying between 
0.95 and 0.98. Nozzles 1, 3 and 4 gave the lowest 
results, but as their lengths were cut down their 
coefficients improved. Nozzles 5 and 6 gave prac- 
tically identical results, although the radius of the 
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Fig. 5—REACTION APPARATUS 


entrance curve of the one was ysin. and of the other 
sin. Cut down to B and C respectively the same 
coefficients, 0.98 for each, were found. 

Impact and Reaction.—The impact was, as stated 
above, found to vary with the distance between the 
nozzle and the impact plate A—-Fig. 4. The maximum 
impact in general occurred for all the nozzles at 
about 8in. At all pressures the maximum value of 
the impact for all the nozzles was greater than the 
reaction of the same nozzle at the same pressure. 
The theoretical value which both should have had 
was always less than the maximum impact and 
greater than the observed reaction. 

Velocities—The velocity calculated from the 
maximum impact was always higher than that 
calculated from the reaction. Taking the latter as 
being the correct value, it is found that the cut-down 
nozzles 1 D, 3 D, 4C, 5 A, 6 C and 6 D at all pressures 
gave velocities which were practically identical 
among themselves and with the theoretical velocity. 
In other words, the velocity efficiency of all these 
nozzles was substantially unity. In descending 
order of efficiency came nozzles No. 2, 6, 5, 4 A, 3 A, 
1, 4 and 3. 

Experiments with a circular orifice cut in a thin 
plate were also conducted. The results showed that 
up to pressures of 50 Ib. the velocity of the jet issuing 
from the orifice was practically identical with the 
theoretical and with that given by the six cut-down 
nozzles. It is indicated that above 50 lb. we could 
expect the velocity efficiency of the orifice to become 
less than that of the nozzles. 

In view of the very high efficiency with which the 
expansion of air in nozzles can thus be carried out, 
the author suggests that there should be a distinct 
future for the compressed air turbine. With regard 
to the discrepancy existing between the observed 
values of the impact and the reaction of a jet of air 
revealed in the preceding, an investigation of the 
cause was undertaken. This investigation is recorded 
in the second part of Captain Morley’s paper, which 
part we reprint in full below. 


The comparison of the reactions of the air jets with the forces 
recorded on a flat plate placed normally to the jets raises two 
points that call for explanation, namely, the variation of the 
impact with the position of the plate, and the relationship 
between the true momentum per second of the jet and the 
reaction and impact results. The variation of the impact with 
the position of the plate indicates that it is the impact which 
is influenced by some factor not considered in the elementary 
theory, and it is therefore the impact results which. in the first 
place, at least, require investigation, 

For the force on the plate to represent the entire momentum 
per second of the impinging jet it is essential that the air as it 
leaves the plate should all be flowing in directions normal to its 
original direction. This was tested by introducing smoke or 
fine cotton threads attached to the end of a wire into the neigh- 
bourhood of the plate. It was found that the air always left 
the plate in tangential directions, and there was no evidence 
either of ‘‘ rebound ”’ or of residual momentum in the original 
direction. 

Experiments were also made with impact plates of 12in., 
10in., 8in. and 6in. diameter, with the result that impacts on 
the 12in. and 10in. plates were found to be the same, that on 
the 8in. plate very slightly less, and that on the 6in. plate 2.5 per 
cent. less. The 12in. plate used in the experiments is thus large 
enough to ensure that the impacts recorded are independent of 
the size of the plate. In order to test whether any appreciable 
reduction of pressure on the back of the plate took place, such 
as might have been caused by an induced air current flowing 
radially outwards over the back of the plate to combine with the 
air leaving the face, a fixed guard ring, 6in. wide, was mounted 
so as to be concentric and flush with the impact plate, the radial 
clearance between them being 0.02in. The function of this 
ring was to check the establishment of induced currents on the 
back of the plate, if such currents tended to be set up. The 
experiments showed that the presence of the ring had no effect 
whatever on the forces recorded. 

It was considered that, with some of the nozzles at least, the 
expansion of the air might not be complete when it emerged 
from the nozzle, and that by the continuation of the expansion 
in the free jet the momentum would increase as the distance 
from the nozzle increased. The increased momentum would, 
of course, not be entirely in the direction of the jet, and the 
falling pressure in the free jet would also affect the impact. 
However, it seemed desirable to test the completeness of the 
expansion, and accordingly the pressure at a series of points 
along the axis of the jet was measured by means of a pointed 
static pressure tube, 0.125in. in diameter, having a circum- 
ferential ring of small holes similar to that used by the National 
Physical Laboratory in conjunction with a Pitot tube, and 
illustrated in the ‘‘ Proceedings”? of this Institution, 1904, 





page 298. The tube could be put into communication with 
either a Bourdon compound pressure and vacuum gauge or a 
water gauge according to the magnitude of the pressure to be 
measured. ; 

Experiments carried out upon nozzles Ip, 2 and orifice 7 
gave results which differed only very slightly. With nozzle lp 
and a pressure of 40 lb. per square inch above atmosphere in 
the reservoir, the p es in the jet d in pounds per 
square inch above or below atmosphere—were 4.5 above at the 
exit from the nozzle, 4.0 below at 0. lin., rising to 1.0 above at 
0.25in., then falling to 0.09 below at 1.6in., 6.115 below at 
3in., and gradually rising to 0.015 below at 20in, from the 
nozzle. The pressures at 0.7in. to 1.2in. from the nozzle were 
very unstable ; outside those limits the pressures were steady. 
These results show that expansion is complete at or extremely 
near to the exit from the nozzle, and that while the impact 
changes considerably between points at distances varying from 
2in. to 14in, from the nozzle, the pressure between these points 
remains nearly constant. The variation of the impact is not 
therefore due to changes of pressure—with corresponding 
velocity changes—in the free jet. 

More light is thrown upon the matter by consideration of the 
effect of the air jet upon the surrounding atmosphere. The 
pressure experiments show that there is a slight vacuum along 
the greater part of the axis of the jet, so that the surrounding 
air must tend to flow into the jet, and by means of smoke bands 
and fine threads used to reveal the direction of the air currents 
round about the jet, it was found that there was a flow into 
the jet in nearly normal directions, and this normal flow persisted 
bs to points quite close to the impact plate. Even when the 
plate was close to the nozzle there was a strong air current 
along the outside wall of the metal blank in which the nozzle 
was bored, which curled in towards the jet as soon as it passed 
the end of the blank, 

By displacing the pressure tube from the axis it was found 
that the smallest perceptible effect on the water gauge was 
indicated at a radius of 0.75in. at 1.5in. from the nozzle, and 
this radius increased in accordance with an approximately 
parabolic law up to 2.5in. at 20in. from the nozzle. These 
observations, though they represent only roughly the real 
boundary of the jet, are in tolerable agreement with the con- 
clusions of Parenty and others that the jet is paraboloid in form. 

Experiments were also made with a Pitot tube placed in the 
axis of the jet at various distances from the nozzle. Making 
assumptions for the probable temperature and therefore density 
in the jet, the velocity can be calculated from the readings of 
the Pitot and the pressure tubes. As already explained, the 
velocity of the jets in question cannot be determined accurately 
by this method. The approximate velocities so found were, 
however, nearly in inverse ratio to the distances from the 
nozzle. Hence the cross section of the jet is about proportional 
to the distance along the axis, and thus the evidence of these 
experiments, too, is that the jet is parabolic in form. 

It is worthy of notice that when the Pitot tube was just at the 
exit from the nozzle the pressure recorded by the gauge to which 
it was eonnected was equal to that in the reservoir. This 
confirms the conclusion previously reached that the efficiency 
of the nozzle is practically unity. The parabolic form of the 
jet has a bearing upon the hypothesis which appears to the 
author to harmonise with the observed data. It seems probable 
that an “‘ energy system” of circulating air is set up round 
about the jet, the external air flowing in nearly normally to the 
jet until it comes near the boundary of the jet, when it is rapidly 
accelerated, and, flowing along with the jet, is deflected with it 
at the impact plate. 

The remainder of the path of the circulating air is completed 
in the atmosphere. It may be remarked in this connection 
that smoke bands 3ft. to the side of the nozzle were drawn into 
the jet when the discharge cock was opened. The energy 
system derives the energy required to initiate it during the 
establishment of the jet when the flow is first started, but once 
set up it makes a very small energy demand upon the jet. 
Hence the induced air derives but little of its momentum at 
the expense of the original jet, with the result that the momen- 
tum of the tetal air deflected by the impact plate is augmented— 
that is, the force of impact on the plate is increased. 

A complete mathematical expression for the system of 
stream lines set up, together with the effect of frictional losses 
and the consequent effect at the impact plate, seems to be 
impossible. The nature of the variation of the impact may, 
however, be indicated as follows :——Let M be the momentum 
per second of the jet as it leaves the nozzle. Let x represent 
distance measured along the axis outwards from the nozzle. 
(The distance x need not be measured from the mouth of the 
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nozzle as origin.) The jet being parabolic, the velocity V is in- 
versely proportional to z, and the perimeter of the jet is propor- 
tional to ./z. 
Considering the induced air added between sections at x and 
x + dx, it may be assumed that since the air flows in normally 
the area d A of the stream of induced air before it reaches the 
jet is proportional to d x and to the perimeter. 
.*. d@A is proportional to da ,/z. 
Assuming the velocity of the induced air near the jet to be 
proportional to V the jet velocity, the added momentum per 
second = dM! is proportional to dA x V? or =k x dz x 








—% 
Vaz xX 4 =ka *dx. Hence, neglecting friction, the total 


added momentum per second at any point = 


m= fee "Oe 0 
Nes 

M! thus increases as x increases, but its rate of increase, while 
remaining positive, diminishes. The terms M and M’ are repre- 
sented in form in Fig. 6. The diminution of the momentum 
per second due to friction, F, say, which is that part of M required 
to maintain the circulating energy system, has still to be allowed 
for. It is sufficient for the present purpose to remark that F 
must continuously increase as 2 increases, and that it is most 
probable that its rate of increase also increases. The curve of 
F will therefore be of the type shown in Fig. 6, and the total 
impact M+ M2? - F will vary as shown by the dotted curve, 
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rising to a maximum and then falling. The actual curves of the 


observed impact are of this character. 

On the above hypothesis the observed impact should approach 
the value M of the true impact of the original jet as x decreases. 
As there seems to be no reason why the reaction of the jet 
should not represent the true value of M, this means that, as 
the plate approaches the nozzle, the impact should approach 
the value of the reaction. Most of the observational curves, if 
continued, cut the axis of co-ordinates at points on the scale of 
impact which agree fairly well with the reactions. Complete 
agreement is hardly to be expected, on account of the very 
unstable pressure conditions at about 0.7in. to 1.2in. from the 
nozzle, and on account of the effect of the presence of the impact 
plate at short distances, these factors influencing the accuracy 
of the impact results at the shorter distances. In fact, at about 
0.2in. distance the conditions of flow between the plate and the 
end of the nozzle are radically altered and violent oscillations 
of the plate occur. It is to be noticed that the ratio of the 
maximum impact to the reaction is in all cases nearly constant, 
having a mean value of about 1.1. This affords evidence in 
support of the assumption made that the velocity of the induced 
air added to the jet is proportional to the jet velocity. 

It should be noted that it does not follow from the experi- 
ments, or from the hypothesis put forward, that the effect of the 
jets from the nozzles of a turbine upon the blades will be increased 
as the distance between them increases, for the conditions in a 
confined space and with moving blades are largely different 
from those of the experiments, namely, a jet in free atmosphere 
and impinging on a stationary plate. An important deduction 
from the results is that, for the determination of jet velocities, 
it is better to measure the reaction of the jet rather than the 
impact. 

Captain H.” R.” Sankey, R.E. (Ret.), was the first 
speaker in the discussion which followed the reading 
of the paper. He pointed out that the paper had 
a close bearing on the work of the Research Com- 
mittee of the Institution recently appointed to 
investigate the discharge of steam from nozzles. 
The most interesting point to him in Captain Morley’s 
paper was the difference established between the 
numerical magnitude of the impact and reaction of 
a jet of air. At first sight the reaction method of 
measuring the velocity of the jet would be the better 
one for steam. According to Captain Morley the 
friction at the swivel joint in the case of air had, 
owing to the length of the pipe connected to the 
nozzle, practically negligible influence on _ the 
measurement of the reaction. But he doubted if 
this would also hold good for steam. To test whether 
there were really any difference between the impact 
and the reaction of an air jet it had been suggested 
that the reaction experiment should be repeated 
with a cage surrounding the nozzle. He believed 
this experiment had recently been made by Captain 
Morley and that he was in a position to communicate 
the result. Apart from this matter, he would like 
to ask the author what was the time lag for the 
thermometers used in the discharge coefficient experi- 
ments. If it was one-half second, as might be 
supposed, would not this affect the accuracy of the 
results ? Again, did the stated position of the ther- 
mometer at the bottom of the air reservoir—Fig. 2 
in the paper—give the mean result throughout the 
vessel ? The volume of the reservoir was stated to 
have been measured by filling it with water and then 
running the water into a tank and weighing it. Was 
any allowance made here for the film of water which 
would adhere to the inside of the vessel ? 

Captain Morley was then called upon by the 
President to deal with the special point raised by 
Captain Sankey regarding the cage experiments. 
He said that the tests in question had been made 
eight or ten days ago by one of his colleagues, Mr. 
R. M. Brown, but the results were not to be regarded 
as other than preliminary. The cage supplied to them 
by the Research Committee was as he would sketch 
on the blackboard—see Fig. 7 herewith. It consisted 
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Fig. 7 


of a plate A fixed round the nozzle B with a series of 
rings C built up from it and with a plate D on top. 
E was the scale pan of the weighing machine. The 
nozzle was connected to the reaction apparatus 
shown in Fig. 5 of the paper. If the impact were 
equal to the reaction the upward force of the impact 
on the plate D would balance the downward reaction 
thrust of the nozzle end on the scale pan. Preliminary 
results communicated to him by Mr. Brown showed 
that the two were not so equal, that the impact was 
greater than the reaction and that a weight had to 
be placed on the scale pan at F to secure the condition 
of no movement. As an example at a gauge pressure 
of 53 1b. it was found that the weight F had to be 
0.83 oz., a result differing only by 2} per cent. from 
that. recorded in the papcr. Jt was worth noticing 





that Mr. Brown had detected a movement of air into 
and out of the cage, indicated by the two arrows G. 
Experiments, it was interesting to note, had also 
been made as to the effect of varying the distance 
h between the plates A and D, the range being from 
h = 4}tin. to*h = 10}in. It was found that the 
excess of the impact over the reaction fell off as the 
distance 4 was increased from the minimum value 
tothe value 7jin. At this point it showed a minimum 
and thereafter slowly increased. 

Professor J. T. Morris, of the East London College, 
discussed a method of measuring the velocity of air 
jets, to which the author had made no reference. 
The author had dealt with the Pitot tube method, 
the method based on the measurement of the reaction 
and the method based on the measurement of the 
impact of the jet on a known surface. He would 
like to call attention to a fourth method, one based 
upon electrical measurements. It had been esta- 
blished that there was a definite relationship between 
the amount of electrical energy required to keep a 
wire at a given temperature when exposed to a wind 
and the velocity of the wind. If the velocity of the 
wind as measured bya Pitot tube were plotted against 
the square of the number of watts required to maintain 
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the wire at a given excess temperature, a straight 
line resulted. He exhibited a lantern slide which, 
we noticed, implied that the law followed was of the 
form v = aw*—b. The quantity 6 is small. Its 
presence and its sign imply, of course, that a certain 
number of watts are required to keep the wire at the 
given temperature in still air, as is obvious. This 
method, Professor Morris continued, had been tested 
up to wind velocities of 40 miles per hour. Captain 
Morley had used velocities higher than this,in some 
cases approaching that of sound in air. But he felt 
sure this electrical method was quite applicable to 
such velocities. He showed several slides illustrating 
the apparatus required and the results obtained with 
it in an investigation into the distribution of velocity 
round a circular rod in moving air. Captain Morley 
might say that the method was -not suitable for his 
purpose, because it only gave the mean value of the 
velocity over a considerable distance, to wit, the 
length of the wire exposed to the wind. This length, 
however, could now be made as small as one-tenth 
of an inch. He might also add that Professor King, 
of McGill University, Montreal, to whom was due 
much of the credit for this method of measuring the 
velocity of air, was able to detect by it a difference 
in the velocity between two stations of the wire 
separated by as small a distance as a thousandth of 
an inch. 

Mr. H. M. Martin thought Captain Morley’s 
experiments established two results of prime import- 
ance. In certain previous experiments it had been 
recorded that the discharge of air from a nozzle was 
always in excess of the amount which theoretically 
it should be, and attempts had been made to explain 
this anomaly on the basis that a rapid expansion of 
a gas gave rise to an “ abnormal partition ”’ of those 
portions of its energy which were due to the spin and 
the linear velocity of the molecules. In Captain 
Morley’s experiments the weight of air discharged 
was always less than the theoretical amount, and 
he (Mr. Martin) was convinced that a reversed 
result could always be set down to experimental 
errors. In the second place, the investigation was 
of interest because it laid bare the cause of the 
discrepancy between the impulse and the reaction of 
a jet of air. That such a discrepancy existed was, he 
believed, first noticed by Mr. Gerald Stoney, but so 
far as he knew Captain Morley was the first to trace 
its cause. The author found, to put it briefly, that 
the jet was the centre of a vortex ring such as indicated 
in the diagram on the wall—see Fig. 8. This vortex 
originated in an entrainment due to the jet, but once 
it was established it appeared to be maintained with 
very little farther abstraction of energy or momentum 
from the jet. This condition was responsible for 
the discrepancy found by Captain Morley. Each 
molecule of air taking part in thé circulation was at 
one moment moving towards the plate and the next 
away from it. Its momentum had _ accordingly 
been reversed. The reversal required the existence 
of a force, part of which was borne by the plate and 








part by the walls of the laboratory. It should be 
noted, too, that a similar force must act to. change 
the momentum,of a particle at B to that possessed 
when it reached the position A. A portion of this 
force must be carried by the nozzle, the reaction of 
which was accordingly, in proportion, too high. 
Unless, therefore, the eddies were suppressed a 
reaction test was open to an error of the same kind 
as that found in an impulse test. 

Mr. Martin then referred to and _ illustrated a 
proposed form of apparatus for measuring the 
impulsé of a jet of steam, which had been discussed 
by the Nozzles Research Committee of the Institution 
before any member of it had learnt of Captain Morley’s 
results. In this every effort is made to suppress 
eddies. The steam on its way to the nozzles passes 
through screens of wire gauze intended to take out 
eddies. On passing these screens it flows to the 
nozzles slowly, so that its pressure and temperature 
may be measured with certainty. Leaving the 
nozzle the jet strikes a pressure plate and off this is 
deflected into a condenser. A cage similar to that 
illustrated in Fig. 7 above surrounds the pressure 
plate, and at the top is provided with a plate, a hole 
in which fits the nozzle closely, but. without touching 
it. Outside the cage many turns of galvanised wire 
netting are. placed within the chamber containing 
the whole. Under these conditions, it is thought, 
there can be no important circulation set up. The 
vertical spindle supporting the pressure plate, it is 
interesting to note, passes through a bush, which is 
kept constantly rotating so as to eliminate friction 
errors. 

Captain Morley briefly replied to the discussion in 
the few remaining minutes at his disposal. He quite 
appreciated the difficulty of using the reaction 
apparatus for steam measurements. But it was 
necessary, he thought, to compromise in this matter. 
On the one hand, we had the certainty of result 
with a more or less imperfect apparatus, and on the 
other considerable uncertainty if the endeavour 
was made to devise and use a more ideal arrangement. 
With reference to the time lag of the thermometers, 
even if this was as much as half a second, as Captain 
Sankey suggested it might be, it could not affect 
seriously the accuracy of the results, for the whole 
experiment extended over about nine minutes. He 
believed that the wire frame thermometer did give 
a tolerably correct reading for the mean temperature 
in the vessel used in the discharge coefficient experi- 
ments. Apart, however, from this, the temperature 
reading was not of crucial importance. It was the 
absolute temperature which had to be used in the 
formule, so that an error of even two degrees in the 
actual reading would only represent one of, say, 
1 in 260. The film of moisture adhering to the 
walls of the reservoir was of no moment in view of 
the size of the vessel. He was not previously aware 
of the method of measuring velocity of air jets 
described by Professor Morris, but he felt certain 
it was a very valuable method. 








THE FUTURE OF BRITISH TRADE. 


Tue B.E.A.M.A. has recently been holding informal 
dinners, at which some subject of topical interest is raised 
for discussion at a time when the diners are satisfied bodily 
and in a mood far from contentious. This has the excellent 
effect that subjects, which at other times might lead to 
the drawing of blood, are received with nothing worse 
than grim smiles or a grimmer silence. However, at the 
last dinner held on Thursday, the 20th, no one, whatever, 
his state of mind, could disagree with anything that 
was said, and may even have found the efforts of a mem- 
ber of a well-known group of daily papers, to curdle 
his blood by quoting figures of the land area covered by 
German forces—like a wise artist he concentrated on one 
point, and left out any reference to the sea—gently 
stimulating and digestive. Mr. Davenport was in the 
chair, and an excellent chairman he makes, and to Mr. 
Thornton, general manager of the Great Eastern Railway, 
was entrusted the opening of the debate. The point of 
his remarks was that, if we are resolved to win the trade 
war that will surely succeed the military war we must 
present a united front and make a co-operative effort. 
He was followed by Mr. Merz and then by Mr. Selfridge— 
the household word—and by other Americans, who all 
told this old country exactly how she was to do things. As 
“the old country” had come to precisely the same opinion 
before, there was very hearty agreement. Mr. Ferranti also 
spoke. His views are “out and out.’’ He would put an 
extinguisher on German trade and hermetically seal it 
down. No speech was more cordially received than his, 
but whether the applause betokened as much full approval 
of what Mr. Ferranti said as sympathy with his style of 
address we cannot say. 

The discussion, if such it may be called, showed that the 
members of this influential association are all in full 
agreement that concerted action must be taken to oblige 
the Government and the banks to back up British trade. 
We trust the matter will not be allowed to drop there, 
and that the B.E.A.M.A. will lend its great power to every 
movement that has in prospect the defeat of an enemy 
who has always been as unscrupulous in the market as he 
has shown himself in the field. 








Tue total length of the Mysore railway system is 
401.29 miles, and to it there will be shortly added 97 miles, 
the length of the chord line between Arsikere and Mysore 
city vid Hassan, Hole-Narsipur, and Yedatore, which is 
now under construction on the metre gauge 
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RAILWAY MATTERS. 





A CORRESPONDENT, referring to an article on “The 
Ritchie Locomotive” in THE ENGINEER of January 14th, 
points out that a patent for locomotives was granted to 
Charles Ritchie, of Aberdeen, erigineer, on March 2nd, 
1848 (No. 12,078). The locomotive is referred to in the 
Artisan, Vol. 7, page 5, and the Engineers’ and Architects’ 
Journal, Vol. 11, page 306. 


ACCORDING to the Board of Trade returns the value of 
locomotives, rolling stock, and other railway material 
exported from the United Kingdom during the year 1915 
was £8,711,621, as against £13,964,074 in 1914 and 
£13,308,095 in 1913. Permanent way material to the value 
of £2,987,391 was exported in 1915, as against £4,161,502 
in 1914 and £5,197,652 in 1913. : 


At Hamilton, Ohio, fractional horse-power motors 
are being used for operating safety gates at railway 
crossings. It has been the common practice in most 
cities to operate these gates with compressed air, but the 
motors installed at Hamilton have proved so successful 
that arrangements are being made for changing the gates 
at Dayton and other cities to electric drive. 


THE North British Locomotive Company has just 
supplied the North British Railway Company with the first 
of some new 4-4-2 tank engines, very similar in construc- 
tion to those introduced in 1912, except that the Robinson 
superheater has been added. The engines were designed 
by Mr. W. P. Reid, the railway company’s locomotive 
superintendent, and are intended principally for suburban 
passenger work. 


THE hours of service of certain grades of railwaymen, 
e.g., telegraph operators and towermen—signalmen—are 
limited in the United States, but the maximum time 
allowed is, to British eyes, very generous, sixteen hours on 
duty being, we believe, allowed, for instance, for towermen. 
The last report of the Inter-State Commerce Commission 
said on this point that during the year there had been 
1056 cases of excessive hours reported to the Commission ; 
819 railroads reported that no excess of hours of duty was 
either required or permitted on their respective lines, but 
419 roads reported 78,940 instances. This number was, 
however, 86,365 less than for 1914, and 222,803 less than 
for 1913. 


THE remarkable improvement, due to a large foreign 
trade principally in munitions, and a bountiful harvest, in 
American railway prospects is well illustrated in the 
October, 1915, bulletin of the Bureau of Railway Eco- 
nomics. For the four months July, August, September, 
and October of the fiscal year the operating revenue per 
mile of line of the railways of the United States showed 
an increase of 5.1 per cent., operating expenses a 
decrease of 1.2 per cent., and the net income, after all 
deductions for interest, depreciation, &c., had been made, 
showed an increase of 20.8 per cent. The net income per 
mile rose 31 per cent in the east, 33 per cent. in the south, 
and 9.4 per cent. in the west. The operating income per 
mile was 36.9 per cent. greater in the four months of 1915 


than in the corresponding period of 1914, 22.1 per cent. 
greater than in 1913, 3.3 per cent. greater than in 1912, and 


20.2 per cent. greater than in 1911. 

SINCE the outbreak of the war, the works on the French 
portion of the Nice and Cuneo Railway, with the exception 
of the piercing of the two principal tunnels—the Braus, 
5950 m. (3 miles 1225 yards), and that of Mont Grazian, 
3880 m. (2 miles 722 yards) in length—have been at a 
standstill. At the former of these, the Braus, a junction 
of the two headings, driven from each side, was effected 
at the end of September. The boring machinery at both 
tunnels is driven by electricity. It is stated on good 
authority that the works of this railway will shortly be 
resumed on the French side. In Italy the line is now open 
for traffic to within a mile of the frontier line at San Dal- 
mazzo, the distance from Turin being 147 kiloms. (91 miles). 
A branch, which will join the main line at Breil, 26 kiloms. 
(16 miles) in length from Ventimiglia, most of which is in 
Italian territory, has already been opened to the public 
for about half the distance to the village of Airole. 


THE portion of Charing Cross bridge for which, as 
indicated in an article on the Private Bills for 1916 in our 
issue of January 14th, the South-Eastern and Chatham 
Joint Managing Committee is seeking powers to strengthen, 
is the original bridge which was opened in 1863. The 
portion subsequently added on the up-stream side is not at 
present to be touched. There are in the river four rows 
of four columns each, and between the third and fourth 
row, as numbered from the Middlesex side, is a brick pier. 
Two columns in each row carry the original bridge and two 
the widened portion. What is now proposed is to build 
piers around each pair of the original columns and to 
support the existing girders by arches springing from these 
piers. Whilst the minimum headway laid down in the 
Act of 1859 will remain unaltered, it is proposed to reduce 
the spans from one of 154ft. to 147ft., except that, to allow 
for the second new pier from the Middlesex side to be of the 
same width as the existing pier near the Surrey side, the 
second and third spans will be only 140ft. 


AN ambitious scheme is under consideration for the 
connecting up of India and Ceylon by a railway. The 
South Indian Railway has now been extended to Dhanu- 
shkodi, and the Ceylon State Railway to Talaimannar, 
two points distant from each other about 20 miles across a 
shallow strait. The proposal, according to the Administra- 
tive Report, is that a connecting track should be laid on 
a solid embankment or causeway raised on the sandbank 
known as Adam’s Bridge. This causeway would extend 
about twenty miles, of which about seven miles would be 
built upon the dry land of the various islands, and thirteen 
miles in water. The section through the sea will be con- 
structed on a double row of reinforced concrete piles driven 
into the sand, pitched at.10ft. centres, and having their 
inner faces 14ft. apart. These piles would then be braced 
together longitudinally with light concrete arches and 
chains, and transversely with concrete ties, struts, and 
chains. Behind the piles slabs of reinforced concrete 


would be slipped into position, the bottom slabs being sunk 
well into the sea bottom, and the space enclosed by the 
slabs filled in with sand. The top of the concrete work 
would be carried 6ft. above high water. 
cost of the work is £740,000. 


The estimated 





NOTES AND MEMORANDA. 





In a discussion at the Institution of Engineers and 
Shipbuilders in Scotland, Mr. J. H. Macalpine said he 
believed the reciprocating engine wouhd be gradually but 
almost entirely supplanted by the geared turbine for 
ship propulsion on account of the latter’s less initial 
cost, less weight, greater simplicity, smaller liability to 
derangement, less cost of upkeep and greater overall 
efficiency. 


A MIXTURE of graphite and caustic soda in the propor- 
tion of 50 oz. to 30 1b. has been found effective in prevent- 
ing boiler scale by the chief engineer of a private plant in 
Brooklyn. His conclusions have been drawn from 
experience with two 264 horse-power Babcock and Wilcox 
boilers operating at 1101b. pressure. The boilers are 
treated alternately, the mixture being fed gradually to 
one boiler, and during that time it is not blown down. 
The other unit, however, is blown off to 80 lb. every 
morning. 

AMYL ACETATE, says Mr. Durrans: in the Journal of 
Chemical Technology, is not generally recognised as being 
an excellent solvent for gum resins, but with the exception 
of amyl atcohol it is unsurpassed in this respect, easily 
outstripping the widely-used turpentine. For example, 
something between 82 and 95 per cent. of copal is soluble 
in it, 62 per cent. of sandarach, and 48 per cent. of pure 
button shellac. The solutions are readily filtered or 
cleared by sedimentation and yield resplendent films on 
evaporation. 


A UNIFORM and intimate mixture of granules of basic 
slag and dolomitic lime, about 10 to 90 parts respectively, 
is recommended as a substitute for magnesite brick, now 
so scarce as a lining for furnaces of certain types. The 
suggestion is covered by U.S. Patent 1,160,085, assigned 
to the A. 8. Davison Company, Pittsburg, Pa. A hard, 
compact, dense variety of dolomitic limestone is recom- 
mended, preferably high in magnesia, which should be 
burned until sintered or semi-fused, as in cement- 
clinker making, but with a higher finishing temperature 
—about 2800 deg. Fah. The crude sintered granules of 
this lime are then mixed with granulated basic slag. 


ACCORDING to a recent communication to the American 
Institute of Metals, specimens of brass which had failed 
in use, and also other samples, were tested for the presence 
of initial stresses by noting the changes in the length 
of a bar caused by turning off successive layers in the 
lathe. The experiments proved that season-cracking and 
similar failures occur in brasses, the initial stress of 
which averages 5000 Ib. to 6000 lb. per square inch. These 
stresses can be almost entirely removed by annealing 
at 300 deg. to 400 deg. Cent. No certain indication of 


the presence of such stresses has so far been obtained | 


either by etching agents or by examination of the micro- 
structure. 


THE copper deposits in Yannan, says Mr. V. K. Ting, 
Director of the Geological Survey, China, are found in 
two different kinds of rock: one is metamorphosed 
sandstone and shale, the other is limestone—about 80 per 
cent. of the ore now worked comes from the latter. Thus 


the ore in the three principal centres—Tangdan, Loshiie | 


and Tasui—is in limestone, but it differs in its mode of 
occurrence. That in Tangdan is an irregular stockwork 
with occasional concretionary masses of barite. The 
original chalcopyrite is often altered into carbonate and 
the richest ore rarely exceeds 15 per cent. As it occurs 
in a concentrated area near the village, easy to work and 
to smelt, Tangdan produces more than 45 per cent. of 
the total amount of copper produced in Tungchwan. 


A 1000-KILOVOLT-AMPERE reactance for use in cable 
testing was recently constructed in the laboratory of the 
Boston Edison Company. According to the Electrical 
Review and Western Electrician, a transformer having the 
necessary core was found in stock, the calculation calling 
for a core of 140 square inches cross-section and about 
fifty-six turns of wire in the winding around the core. 
The transformer, which was a 200-kilowatt unit of the 
air-blast type, was dismantled and about 15,000 iron 
laminations taken out and reassembled on a strong hard- 
pine base. The laminations were built up into two slabs, 
each 3.5in. thick, 2ft. high and 4ft. long, with a 1.25in. 
space between them for ventilation. The weight of the 
core thus formed was about a ton and of the assembled 
apparatus about 2.75 tons. The core was wound with 
500ft. of 500,000 circular-mill flexible cable in pancake 
coils of eight turns each, with air ducts between the coils. 
The whole reactance was rigidly braced to withstand 
structural, shipping and electro-magnetic strains. The 
instrument was insulated for 2300 volts and designed to 
carry about 700 ampéres. The characteristic curve was 
found to be a straight line throughout its current range. 


In the recent address of Professor Le Chatelier to the 
old students of the Paris Schooi of Mines, he touched upon 
the future of metallography. He said that to begin with 
chemical analysis had given much useful information and 
had been the starting-point of modern metallurgy. Micro- 
scopic metallography had continued in the same path 
by defininz the conditions of the variations of the pro- 
perties of each alloy, thus permitting the regularisation 
of a large number of manufacturing processes. But these 
two sciences were not yet sufficient by themselves to solve 
all the problems presented by the study of metals and 
alloys, and several elementary factors escaped these two 
methods of observation. The thermodynamic stability 
of bodies was generally admitted, and it was supposed that 
a body of given composition and chemical constitution, 
with a definite form and structure, at a given temperature, 
pressure and electromotive force, had all its other proper- 
ties, especially its internai energy, rigorously fixed. That 
supposition was in reality no more than a first approxima- 
tion, for one might add to or take from the energy of a 
body without varying the conditions enumerated above. 
Very probably most radio-active bodies were ordinary 
elements charged with a little energy, like phosphorescent 
calcium sulphate. The advance to be made to-day was 
to find the means of defining and measuring these new 
elementary factors. That would involve, in the case 
of metals, the study of the magnetic properties, the hard- 
ness, and other attributes by methods not yet suspected. 


MISCELLANEA. 


A MOVEMENT is in progress for the establishment of a 
Canadian industrial enterprise for the manufacture of 
nickel from Canadian ore, telegraphs the Ottawa corres- 
pondent of the Morning Post. Ample financial support is 
available, and a very short time should see the completion 
of the arrangements. The proposed industry will probably 
be carried on on or near the Atlantic seaboard, and it is 
likely that it will be conducted under some form of Govern- 
ments upervision, with the first call on the output reserved 
for the Imperial Government. 


ACCORDING to the Paper Maker, there were before the 
war about 6000 newspapers and periodicals in Germany, 
and about 3500 in Austria. Of these since the war 
some 1100 of the German and 900 of the Austrian have 
ceased publication, while nearly 500 German newspapers 
have been compelled to raise their prices owing to the dear- 
ness of paper, the generally increased cost of production, 
and the decrease in revenue from advertisements. Since 





the war nearly 7000 books and pamphlets have appeared 
in Germany which come within the category of war 
literature. 


A VALUABLE report issued by the New York Cham- 
ber of Commerce asserts that under pressure and better 
management the American shipyards could increase 
their tonnage from 50 to 60 per cent. This statement is 
based on reports from thirty of the greater shipyards. 
Ordinarily American shipyards build 1300 ships a year, 

| including small vessels. In the group of yards on the 
| Delaware and Chesapeake something over 100 vessels are 
now under construction. The shipyard people are 
| confident that they can expand their facilities and secure 
| labour enough to meet any demand. 


H.M. ComMERCIAL ATTACHE at Peking (Mr. W. P. Ker, 
C.M.G.) reports that the Chinese Ministry of Agriculture 
| and Commerce has recently established a Commercial and 
| Industrial Commission whose object is the collection of 
statistics and the development of trade in China, and 
that this Commission desires ta receive copies of catalogues 
|issued by United Kingdom manufacturers. United 
| Kingdom manufacturers and exporters of United Kingdom 
| goods who may be interested should address catalogues 
|and price lists of their goods to the Commercial and 
| Industrial Commission, Ministry of Agriculture and 
| Commerce, Peking. 


| THe British Consul for the Chinese Consular District of 
| Changsha reports that among other metals, the export of 
| which is making steady progress year by year, are lead and 
| zinc. These metals are exported in the form of ore. The 
| output of lead during the year under review was close on 
| 4000 tons and that of zinc 12,894 tons. The producing 
| source is the Shui K’ou Shan lead and zine mines, the output 
of which is controlled by three German firms, while the 
machinery used is either of German or local make. For 
it is the fact, however remarkable, that a foreign-trained 
| Chinese mechanical engineer, assisted by a staff of foreign- 
| trained Chinese fitters and mechanics, turns out on the 
| spot, in a remote district of Central China, a number of 
articles of modern machinery which serve their purpose 
excellently. 

THE decision of the Swedish Government to prohibit 
the export of wood-pulp calls attention to the enormous 
extent to which this country has preferred to rely on 
Sweden for this commodity, while all the time the resources 
of the British Empire, if adequately developed, are per- 
fectly capable of supplying all our demands in this direc- 
tion. Swedish wood-pulp is produced from the soft 
coniferous woods, such as the various kinds of fir, pine, and 
spruce, and in Canada and Newfoundland huge areas of 
these woods are still almost untouched. Many other 
parts of the British Empire are, moreover, capable of 
supplying paper-making materials. A great variety of 
these materials has already been investigated at the 
Imperial Institute, and hardly a month passes without 
fresh British sources for the raw material for papermaking 
being brought to light. 








THE following information regarding openings for trade 
in British India is extracted from the official review of the 
trade of India in the past year. The Director of Statistics 
to the Indian Government recently reported :—** Electrical 
machinery for use in connection with water-power plant 
has great capabilities of expansion. The total number 
of electrical installations in India is already large and is 
increasing. All the larger towns and chief ports possess 
electric light and electric tramways, or are about to use 
power for these purposes. A gradually increasing market 
for electrical machinery is anticipated. In recent years 
the collieries of India have largely adopted electrical 
equipment, and here German goods have found an 
opening. The Calcutta market has in late years been 
flooded with cheap German materials for electric wiring, 
such as cables, switches, ceiling roses and cut-outs. Since 
the outbreak of hostilities this source of supply has ceased, 
and the United Kingdom is likely to capture the German 
trade in these goods, provided the requirements of the 
market are carefully studied.” 


THERE is a pair of gates at the end of a certain park drive 
which can be opened and closed by electrical means. The 
object is to obviate the stoppage of a car going in and out, 
and, incidentally, the need for a lodge keeper is done away 
with. Not only drive gates, but doors and barriers in 
certain factories and warehouses need to be opened and 
closed to pass transport vehicles in and out. With a view 
of economy in this direction, an American firm announces 
a neat standard pattern of motor-operated door opening 
and closing apparatus which is designed to be fixed on the 
ceiling at a point near the doors to be operated. It com- 
prises a small electric motor mounted complete with worm- 
driven rope sheaves and electric control gear. A three- 
button control panel is the only separate item of the 
equipment, and is placed at any desired point for operating 
the doors: The latter are moved by endless ropes, and 
the control is so arranged that current is switched off 
when the doors are either full open or closed. The equip- 
ment may seem something of a refinement, but it is stated 
that in certain factories the cost of labour for moving 
doors is very heavy, and with these little motor-driven 
plants it can be considerably reduced. 
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Safety in Railway Travel. 


In some of the daily papers there is, generally once 
a week, a column in which engineering subjects are 
dealt with, or are supposed to be dealt with, in a 
manner that can be understood by the man-in-the- 
street. In one such column recently there was an 
article which began: “ The recent Tyneside railway 
disaster furnishes still another tragic reminder of the 
danger of using gas for the purpose of lighting railway 
carriages,” and continued, ““ Unfortunately, we have 
had accident after accident in recent years on our 
railways where the wreckage has been fired, to the 
unutterable agony of the imprisoned victims 
of the disaster by escaping gas. After each 
of these holocausts there has been the usual official 
inquiry, and invariably the finding has been the same, 
namely, to the effect that the fire was caused by, 
or was augmented by, the escape of gas.” The article 
then proceeds to anticipate that Parliament will take 
some drastic action in this matter, and decide once 
and for all absolutely to forbid the use of any gas-lit 
passenger rolling stock after a certain date. This, it is 
suggested, could be comparatively easily accomplished 
just now seeing that the railways are under Govern- 
ment control, and the Government could assist in 
making the necessary financial arrangements to 
enable the change from gas to electricity to be made 
promptly. Finally, it is stated that it would be 
excellent, too, if Parliament could insist on the aban- 
donment of wood for railway carriage construction, 
as metal coaches have repeatedly been proved to be 
far less liable to be smashed up in a collision or 
derailment. 

In what we are about to say it must be understood 
that we have every sympathy with those who have 
suffered, either in body or mind, from the dangers 
to which they were exposed in such accidents as the 
Hawes Junction, Ditton, Ais Gill, Quintinshill and 
Jarrow, where fire followed the original disaster. 
But we have yet to be convinced that gas was, in 
any of these cases, the original cause of the conflagra- 
tion, and it is even open to some doubt that it aug- 
mented any of the fires. Live coal from the fire-box 
is the more likely cause, and if that be so the universal 
provision of electric light as a train illuminant will 
not prevent future fires. It is true that here are five 
cases—to which Grantham may be added—but they 
are spread over a period of ten years, and within 
that time how many serious wrecks have there been 
in which there has been no fire? Look at Salisbury 
—all gas-lighted coaches — and Shrewsbury —- the 
majority gas lighted—and, in particular, Weedon 
last year. We draw particular attention to the 
Weedon accident as it is not only recent, but was 
accompanied by the complete destruction of several 
gas-lighted coaches. The article we have already 
referred to says that “‘ one can only assume that gas 
is still used for railway lighting purposes because it 
is cheaper to install than electricity.” Were this 
conjecture so worded as to suggest that the substitu- 
tion of electricity for gas was delayed because of 
financial reasons, we would be inclined to agree. 
We think that unless our railway directors can justify 
the expense of changing the system on all existing 
stock—because that is what is recommended—they 
would be failing in their duty to the shareholders, 
for whose property they act as guardians. Were 
the State to meet this difficulty by making “ the 
necessary financial arrangements ’’—as is suggested— 
then it might be said that the State was undertaking 
an unnecessary work at the expense of the public. 
In dealing with new stock it is a different matter. 
There is then no question of scrapping good material. 
And when new coaches are built, seeing that many 
of the public object to gas, the companies will do 
well to make this concession to their patrons. On 


most of our leading railways this is the policy pursued, 
and in the evidence given at the Jarrow Board of 





Trade inquiry, which we report on another page of this 





issue, it will be seen that for the last three years all the 
new stock on the North-Eastern Railway has been 
fitted with electric light. It will also there be seen 
that this company had under consideration, at the 
time the war broke out, the substitution of electricity 
for gas in all the existing stock. It may also be added, 
as an indication that railway directors do not let 
expense stand in the way of reform when they are 
satisfied that a change of policy is necessary, that 
the London and North-Western Company, as a result 
of the Ditton accident of September, 1912, ordered 
that all its gas-lighted stock should be provided 
with electric light within a period of ten years. 

We may turn now to the subject of metal coaches. 
The all-metal vehicle is an unsatisfactory ideal. It 
is difficult to construct, is not easily decorated, and 
is very susceptible to climatic changes. Steel coaches 
are understood to resist better the evils of collisions 
and derailments, but they are not without objections 
that are not found in wooden stock. One does not 
relish the idea, for instance, of having to be rescued 
from an all-steel car by an oxy-acetylene blow-pipe 
cutting the sides of the carriage open. The rendering 
of wood non-inflammable is a better idea, and here, 
again, the London and North-Western has made 
a move. It has erected at Wolverton a fireproofing 
plant at a cost, we believe, of about £15,000. This 
plant consists of two cylinders, and the other neces- 
sary equipment, and can deal with about 150,000 
cubic feet of timber per annum. The Midland Com- 
pany has a similar plant. It will be also seen in the 
evidence at the Jarrow Board of Trade inquiry that 
the question of rendering wood non-inflammable was 
under consideration by the North-Eastern Company 
when the war broke out. 

Whilst the article which we have taken as our text 
for these observations says nothing about the Board 
of Trade, it is the custom, when attacks of the sort 
in question are being made, to appeal to the Board 
of Trade to take action. It should therefore be known 
that, as Mr. Runciman admitted in reply to a question 
in the House of Commons on December 22nd, the 
Board of Trade has no power to compel railway 
companies to use electric light, steel coaches or stock 
of non-inflammable wood. It has power to do this 
on new railways, but only then by getting a clause 
inserted in the Bills for such railways. Of course, 
Parliament might give the Board power to enforce 
such safeguards, but it is most unlikely that it will 
do so. Wise in its day and generation, it leaves the 
responsibility on the railway companies. If the 
Government had to say what companies must or 
must not do, the railways could adopt a policy of 
passive resistance and indulge in no effort to make 
progress. They could also defend themselves in case 
of many accidents by saying that the Government 
did not tell them they were to do such and such a 
thing or not to do it. Much credit has been given 
to the Board of Trade in the past because it has 
ordered certain things to be adopted—continuous 
brakes, interlocking of points and signals, the block 
system, &c. And to-day we constantly read recom- 
mendations that track-circuiting, cab signals and 
similar safeguards should be provided. All these, 
however, are not creations of the Board of Trade, but 
were introduced and first tried on the railways. 
The inspecting officers, who are and always have been 
most excellent men, with a breadth of view that has 
prevented any friction between the Board and the 
railways, go up and down the country making inspec- 
tions and conducting inquiries. They thus see what 
the companies are doing and how certain difficulties 
in operation are met. They are then in a position to 
recommend certain courses under similar conditions 
on other lines, but on the whole the companies are 
in advance of the Board, and it is both fit and right 
that the decision should be left with them. People 
both speak and write occasionally as if the railway 
companies were careless about life and limb, and that 
the Board of Trade was needed to drive them to do 
their duty. Nothing could be further from the fact. 
Every accident damages the companies both in 
pocket and prestige, and if for no higher reasons, they 
would adopt every reasonable means in their power 
to reduce accidents to a minimum. We say without 
fear of contradiction that the splendid reputation of 
our railway companies has been won by their own 
effort and not under the compulsion of a Government 
Department. 


American Competition in Iron and Steel. 


WHILE so much attention is being given to the 
possibilities of future German competition in the 
iron, steel, and engineering group of trades it is 
unwise to overlook the question of American com- 
petition. It is possible, if not probable, that just 
as Germany has been our chief rival in the past, 
America will be our greatest competitor in the future. 
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But the character of American competition will 
differ from that of German competition. The situa- 
tion cannot be adequately reviewed in a short article, 
but attention may usefully be drawn to the broad 
facts and circumstances. 

The first outstanding fact of the matter is the 
enormous productive capacity of the United States. 
In terms of pig iron British capacity is equal to an 
annual output of roughly 10,000,000 tons a year; 
German capacity, to 20,000,000 tons ; United States 
capacity, to 35,000,000 tons, with corresponding steel- 
making capacities. Apart from the abnormal con- 
ditions consequent upon the war, it may be said 
that United States home demands do not require, 
on an average, much more than 20,000,000 tons of 
iron, or of steel ingots, annually. Averaged over the 
period since the financial panic of October, 1907, 
America, with a good 30,000,000 tons steel capacity, 
has not consumed more than about 20,000,000 tons 
a year, and exported about 2,000,000 tons, against 
British exports of between 4,000,000 and 5,000,000 
tons and German exports of between 5,000,000 and 
6,000,000 tons. One of the most remarkable 
spectacles in the commercial world these recent years 
has been America’s unemployed iron and steel works 
capacity. During nearly the whole of the seven 
years, 1908-1914, between 30 and 40 per cent. of 
United States capacity stood idle, while Britain and 
Germany between them divided quite five-sixths of 
the world’s export trade in iron and steel. Money 
was spent lavishly upon new and huge works in 
America. First the Steel Trust and then the “ in- 
dependents,” then again the “ independents” and the 
Steel Trust again, built mammoth furnaces and 
mills. Productive capacity was pushed many millions 
of tons beyond consumptive requirements. Mean- 
time America’s costs of production and shipment 
were so high, compared with those of Britain and 
Germany, that she could not successfully compete 
with these countries save in a few specialities or in 
selected markets. She had to rely almost entirely 
upon her own domestic demands. That was why 
America, by far the largest producing country, 
remained a poor third in the exportation race. But 
what of the future? Is German competition going 
to be broken after the war? Are British costs of 
production, enhanced by the war, going to remain so 
high that America can become the world’s greatest 
exporter of iron and steel ? The capacity to produce 
on a sufficiently large scale is there. The only 
question is that of selling prices. Who will be able 
to offer the world the cheapest steel goods after the 
war ! Competitive conditions will be revolutionised. 
We must adapt ourselves to the new conditions— 
prepare forthwith to meet them—or we may be 
beaten in the new trade race, not by the Germans, 
but by the Americans. At the moment the situation 
in America appears to be this :—With Britain and 
Germany, not to mention Belgium, France, Austria 
and Russia practically out of the race, America is 
enjoying a great industrial boom. Not only are 
exports at record high levels, with big bookings ahead, 
but the war-time prices the United States farmers 
and other producers are receiving, the extra traffic 
and revenues of the railroads, the abnormal demands 
for new shipping, and so forth, are prompting a 
veritable orgy of speculation. Mines, iron and steel 
works and engineering shops are working at the 
highest possible pressure. Furthermore, capacity 
is again being increased. When extensions now 
under way are completed the United States will 
be able to produce something like 40,000,000 tons 
of pig iron or steel ingots in a year. After making 
all possible allowances for growth of population and 
demand in America, it is quite clear that this huge 
capacity cannot be employed anything like fully 
on home account. A positively enormous amount 
of export trade will be needed. Our American 
rivals are preparing. They are expecting that the 
Kuropean war, apart from the temporary advantage 
it is giving them, will result in such an enhancement 
of costs of production on this side, especially through 
extra taxation, and such a weakening of European 
competitive powers through loss of men and depletion 
of finances, that they—the Americans—will be able 
to take a foremost, if not the foremost, place as an 
exporting country. 

This brings us to the main point—cost of produc- 
tion. If our coal is to be kept at an extravagant price 
through excessive wages and much time-losing, if 
our domestic iron ore is to carry such mining royalties 
as 5s., 6s., and 7s., and even more per ton, if our 
imported ore is to be burdened by preposterous 
freights, if our mills and machines and men are to 
be prevented from full and free working by unreason- 
able trade union restrictions, if our producers are to 
be unduly taxed, and if our markets are to be open 
to any and every foreign subsidised ‘‘ dumper,” 
then we need not expect to hold our own in the inter- 








national trade competition. On the other hand, if 
labour will co-operate with capital at least to the 
extent of giving good and efficient work for fair 
wages, and working machines to full capacity, and 
if our statesmen will cease harassing and begin to 
encourage industry by granting fair laws, taxes and 
competitive conditions, then we can meet and beat 
all competition, German, American or any other, 
for we possess unique natural advantages. We have 
the best and most convenient raw material supplies 
and shipping facilities—coal, iron, works and ports 
practically side by side. We have vast Colonies 
prepared to give us practical preference, and our 
Allies will penalise and boycott German goods in our 
favour. We are presented with a golden oppor- 
tunity, but active co-operation between capital and 
labour, and between the State and industry, will 
be essential to success. 
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Tacheometer Surveying, with Special Notes on Plotting, 
Care, and Adjustment of Instruments, Field Work, 
and Calculations. By M. E. Yorke Eliot; Assoc. 
M. Inst. C.E., &c., Irrigation Engineer to the 
Buenos Ayres and Pacific Railway Company. 
E. and F. N. Spon, Limited, 57, Haymarket. 5s. 
net. 

THE literature on tacheometry is not extensive, which 
may be partly due to the dearth of British engineers 
sufficiently experienced in the subject to enable them 
to act as mentors and partly to the fact that the 
tacheometer is little used by American surveyors. 
Papers have, of course, been read at the Institution 
of Civil Engineers and elsewhere dealing for the most 
part with the capabilities of the instrument rather 
than with its use, or demonstrating its value upon 
particular occasions when time had to be reckoned 
with, or cost especially regarded. As a time and 
money saver it cannot be denied that the tacheometer 
possesses wonderful capabilities in the hands of an 
experienced operator, and for such purposes as railway 
location in unsurveyed and difficult country it is not 
to be equalled by any combination of instruments. 
In view of the scarcity of simple works on surveying 
with the tacheometer, as compared with those on 
theodolite surveying or on levelling, we welcome 
Mr. Yorke Eliot’s little book ‘‘ Tacheometer Sur- 
veying,”’ which deals with this subject concisely and 
thoroughly in the step-by-step method. The author's 
intention evidently is to render his subject more 
easily assimilated by young surveyors, who frequently 
have no great acquaintance with more than elementary 
mathematics. 

The author, whose experience has been chiefly 
gained in South Africa, where the tacheometer is 
largely used, devotes the majority of his pages to the 
carrying out of one particular survey dealing with all 
its various stages in turn. He begins by describing 
the instruments required, and briefly deals with their 
general use. He explains the necessity and method 
of such operations as that of carrying forward the 
meridian, and shows how heights and distances are 
obtained from stadia rod readings. Field work is 
amply dealt with, several pages of the field book 
being exactly reproduced, and the reduction of the 
figures carefully explained. When it comes to plotting 
the survey an immense amount of work and conse- 
quently of time can be saved by the adoption of 
simple methods and devices, which are illustrated 
and described, some of them being entirely original. 
The calculation of areas is exhaustively dealt with, 
and the accuracy obtainable by different means, 
such as by the use of logarithms, by simple arithmetic, 
and by planimeter measurement are compared. 

The adjustments of the tacheometer are lucidly 
described, so that any young engineer who finds 
himself stranded far from the helping hand of an 
experienced instrument adjuster can test and if neces- 
sary effect for himself those delicate adjustments 
upon the exactitude of which accurate tacheometry 
so largely depends. Reference is made to certain 
modifications and elaborations of the tacheometer, 
which have been advocated by enthusiasts in this 
system of surveying, but the author’s experience is 
in favour of a standard instrument by a reliable 
maker, without denying the advantage of certain 
features in special instruments upon occasions. 

The final chapter, dealing with the slide rule, 
appears somewhat out of place in a work on tacheo- 
meter surveying, but in the author’s opinion there 
is no method of reducing tacheometer observations 
whether by tables or diagrams comparable with the 
slide rule for speed and accuracy. His description 
of the method of setting out the scales upon an 
ordinary slide rule is not without interest. In the 
course of our experience we have known of more than 
one instance of an engineer about to proceed abroad 
who felt the desirability of acquiring some practical 
knowledge of tacheometry before starting, but in 
each case it was found an exceedingly difficult thing 
to obtain the desired instruction. By the aid of this 
book any intelligent student should be able to acquire 
a large amount of useful knowledge of the subject 
with a minimum of labour. 





THE MERCHANT NAVY IN WAR TIME.* 
By: W. 8. ABELL. 


THE prime duty of the fighting navy of a large maritime 
Power appears to be something more than a sure shield—to 
be rather an offensive weapon which shall gain such time as 
will be necessary to bring about the complete organisation 
of the resources of the country, and to allow full oppor- 
tunity for the diversion of the monetary reserves into such 
channels as will enable a war of endurance to be main- 
tained. This object will be most effectively attained, 
either by the destruction of the main enemy fleet, or, if 
if this operation is rendered difficult or impossible, as in 
the present case, by the occupation of such strategic 
positions as will render the enemy impotent in the use of 
naval force. 

The establishment of a strategic blockade requires the 
provision of suitable naval bases within striking distance 
of any probable district of activity, and, as these bases are 
not in general situated on the main lines of land trans- 
portation, it is necessary to arrange floating depéts for 
the storage of the numerous articles which are compre- 
hended in the general term of naval stores, and which 
comprise fuel—coal and oil—water, provisions, and 
ammunition. Moreover, as these stores become used, a 
supply train of transports is necessary to replenish the 
stocks, and for this purpose, as well as for the floating 
store ships, considerable demands must be made upon 
suitable ships of the mercantile marine. The creation 
of a commerce blockade, which would necessarily follow 
the siege of an enemy fleet, involves, in order to make the 
most effective use of sea power, a further demand for small 
merchant ships for observation of movements of the 
enemy, and for the examination of neutral and enemy 
vessels which may be carrying contraband articles through 
the blockade. 

Another, yet secondary, function of the fighting navy is 
to safeguard, as far as possible, the free movement of the 
trade of the country by the protection of trade routes, and, 
if necessary, by the use of fighting vessels for purposes of 
convoy. This will involve a search for, and the destruction 
of, any armed raiding cruisers, or other types of fighting 
vessels, and in this task the converted merchantman type 
is helpful, and has been used. 

Further, in the clearing of the traffic lanes from mines, 
considerable use can be made of merchant vessels for 
sweeping, and even as some provision for guarding unarmed 
vessels against surface attack by submarine. 

The third function of the fighting navy is to extend the 
power of the land forces by enabling them to strike at 
unexpected points, by establishing army land bases by 
force on the sea coasts of the enemy country, and by safe- 
guarding the sea line of communications to such bases. 
It is obvious that great demands for transportation will 
be made on the mercantile marine, since no purely naval 
Power is likely to make during times of peace sufficient 
provision for the large operations that may be thus 
required. There still remains a large part for the merchant 
navy to play after these functions have been satisfactorily 
fulfilled, for it is necessary, as before mentioned, to make a 
rapid development of the fighting resources required for 
the army. In the present war, equipment, munitions, 
and armament have been manufactured for the Allies 
by a large proportion of the neutral countries of the world, 
and these articles have had to be transported long distances 
by sea. Moreover, the carriage of food supplies—a large 
undertaking in normal times for the British Isles alone— 
has had to be largely augmented by the necessity of assist - 
ing the other Allies who are not so fortunately situated. 

Lastly, the duty of the merchant fleet must be to main- 
tain the general trade of the country in order that the 
balance of the national trading account may be as favour- 
able as possible, and in order that provision may be made 
for an enormous expenditure on war material abroad 
without unduly crippling financial resources. 


THE WORK OF THE MERCHANT NAVY. 


The ideal duties which the mercantile fleet of this Empire 
might be expected to fulfil being now outlined, we may 
first of all examine its actual performances, and later 
examine the nature of the war perils to which it has been 
subjected. The work of the merchant navy during war 
time has been admirably dealt with by Sir Norman Hill 
in a report which he has lately made to the Liverpool 
Shipowners’ Association, and which deals with a period 
covering the first year of the war. In the course of this 
report he observes that out of a total number of British 
vessels of about 20,000, only about 4500 vessels are engaged 
in foreign trade, and of this total only about 3800 are larger 
than 1000 gross tons. A number of foreign trading vessels 
work only between the limits of what is commonly known 
as the home trade, i.e., a geographical area which com- 
prises the British Islands and the European coast from 
Brest to Hamburg. It is really the ocean-going trader 
which carries out the bulk of the marine transportation 
work of thiscountry, and the great majority of these vessels 
have a gross tonnage which exceeds 1000 tons measure- 
ment. 

It appears therefore reasonable to confine attention to 
the vessels which exceed that size, and if this be done the 
total number of British vessels employed is reduced to 
3600, divided approximately into one-third liners and two- 
thirds general traders. By the term liner is of course to be 
understood not only vessels which carry passengers, but 
vessels which also carry merchandise along regular routes 
only. The term “ general trader”’ or “‘ tramp” means a 
vessel which carries merchandise irregularly from any one 
port to any other port. The average size of these vessels 
is about 5800 tons gross for the liner class, and 4000 tons 
gross for the general cargo trader. The effect of the war 
would naturally be largely to reduce the numbers of 
vessels employed in ordinary trading by the actual require- 
ments of the Navy, by the detention of vessels in enemy 
and neutral ports, and by the losses arising from operations 
of war. 

The report quoted above states, that taking vessels 
which exceed 1000 tons gross in size, approximately 800 
have been requisitioned by the Admiralty for purposes of 
supply and for transportation of army units. Further, 
42 steamers have been detained in enemy ports, and 78 
in neutral or allied ports in the Black and Baltic seas. 








* Greenock Philosophical Society. James Watt Lecture, January 
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The result of commerce raiding during the first year of 
war was the destruction of 139 steamers useful for ocean- 
going purposes. The total number of steamers which 
were not available for the various causes mentioned is thus 
about 1050; but as a set-off against this reduction about 
100 captured and interned German vessels are being used 
by this country for various purposes. It thus appears that 
ihe effect of the first year of war was to cause a reduction 
in the number of vessels available for overseas trade of 
about 950 out of a total of 3600. In other words, the 
facilities for the mercantile marine transportation of the 
United Kingdom were reduced on the whole by about 25 
per cent. The question of the personnel must also be 
taken into account, for the large requirements of the Navy 
in war time are bound to affect the number of seafaring 
men which are available. 

Sir Norman Hill, from a very extensive analysis of the 
trade returns for the first year of war in comparison with 
those of previous years, has estimated that in spite of the 
various disabilities to which the merchant fleet has been 
subjected, the weight of the imports carried was only 
reduced by about 13 per cent. He also states that the 
number of entrances to this country of vessels engaged in 
the ocean-going oversea trade had fallen off to the extent 
of nearly 30 per cent. for the reason that vessels had to go 
much further afield for the supplies necessary for the 
country. It therefore appears that, notwithstanding the 
reduction of 25 per cent. in number of vessels engaged in 
oversea trading, the reduction in the number of men of 
about the same extent, and the falling off in average 
number of voyages per ship per annum from four and a-half 
to nearly three, the weight of the merchandise imported 
was only reduced by about one-eighth, and the weight of 
cargo carried for each 100 tons net of shipping was increased 
from 115 tons weight to nearly 145 tons weight. The 
efficiency of transportation of the merchant steamers, as 
measured by tonnage, has therefore been wonderfully 
improved, and this appears to have been due, among other 
causes, to the replacement of passenger steamers by the 
ordinary liner traffic by large general traders, by the 
utilisation of the steerage accommodation of passenger 
liners for cargo purposes, and by the fuller loading of the 
ordinary cargo vessels, since owing to the abandonment of 
the regular sailings, greater time has been allowed for the 
collection of cargo. 

INCREASED RISKS TO MERCHANT SHIPPING. 

The admirable performances referred to have been 
carried out in spite of the dangers and risks which 
have been experienced by those engaged in the enormous 
supply services of this great maritime country. It is 
curious to observe in view of present conditions that the 
Royal Commission on Food Supply in Time of War esti- 
mated in 1905, from somewhat meagre data, that the 
premiums for war risks should be taken at 5 per cent. on 
ship values and 1 per cent. on property-values. This rate 
was fixed by the State under the war risks scheme for the 
present war, 80 per cent. of the losses being borne by the 
country and the balance by the ordinary insurance associa- 
tions. The experience of the first twelve months of war 
has indicated that this empirical value approximated very 
closely to the truth ; 172 out of 4400 steamships entered in 
the war risks associations were lost by perils of war ; the 
shipping value lost was 6} millions out of about 150 
millions, while the property losses came to 7} millions out 
of a total value of cargo of about 1500 million pounds. 
The losses of value among entered ships for the first year 
of war were thus about 4 per cent. per annum and for 
property one-half of 1 per cent. 


COMMERCE DESTRUCTION BY CRUISERS. 


Part of the German plan which had been laid down for 
an attack on the 8ea power of Great Britain had included 
a definite and well-thought out programme for commerce 
raiding. Although it had been persistently denied that 
the German ocean liners carried their armament in peace 
time, proof to the contrary was soon obtained at the 
beginning of the war by the rapid conversion of such vessels 
into armed merchant cruisers. This possibility must have 
oceurred to British shipowners, for it was well known that 
certain liners which carried provisions were fitted with 
astern gun positions, enabling them to be easily fitted with 
weapons for their own protection. The German naval 
programme from 1906, when the first of the Leipzig class 
was finished, contains indications that the special type 
of very light cruiser suitable for this class of warfare 
received very serious consideration. The Leipzig type 
was armed with ten 4. lin. guns, was provided with a 2in. 
protective deck, and had a speed of 23.5 knots, with a 
large coal capacity for this type, of 800 tons. The develop- 
ment proceeded with the Emden type, completed in 1908, 
in which the speed was increased to 27 knots, and later 
ths armament was increased to twelve guns of the 
same calibre, the protection and coal supply remaining 
the same. At the outbreak of war the German navy 
possessed fourteen vessels of the 27-knot class, and eleven 
vessels of the older, 23.5-knot type. It is difficult to 
estimate how many vessels of this class would be deemed 
to be necessary for the use with the main war fleet ; but 
certainly all of these twenty-five vessels must be regarded 
as potential commerce raiders. The conditions which are 
considered to be desirable for the successful prosecution 
of this type of warfare are that the raiders should have a 
powerful supporting squadron for protection against what 
may be termed fighting ships proper, that the raiders 
should be capable of scattering widely, and that they should 
have ready access to friendly ports and supplies. 

Owing to the disposition of the British naval forces in 
August, 1914, the only raiding squadron of any potential 
value to the enemy was that which was based on Kiaochau. 
This force consisted of two high-speed—23 to 24-knots— 
armoured cruisers, the Gneisenau and Scharnhorst, pro- 
vided with eight 8.2in. guns, and protected with side 
armour, as well as by a protective deck. The armed light 
cruiser raiders at liberty consisted of six vessels, the 
Karlsruhe, Dresden, Emden, Kénigsberg, Leipzig, and 
Niirnberg. In addition to these vessels, the armoured 
cruiser Goeben, in association with the light cruiser 
Breslau, were in European waters, but their period of 
activity was very short, as they arrived in the Dardanelles 
on August 10th, 1914, and so had no effect on commerce 
raiding. In addition to these vessls a number of merchant 


liners were speedily converted into light armoured cruisers, 
so that it is considered that somewhere about twenty 





commerce raiders were at large in the early days of the war. 

The search for the raiders involved a long chase among 
unknown islands, and over wide regions of the world, and 
it was stated at one time that no less than seventy cruisers 
belonging to the various Allies, as well as several armed 
merchantmen, were engaged in the pursuit. The Allies at 
the same time captured all outlying German posts and 
wireless stations, and thus prevented the raiders from the 
use of the friendly ports, making their existence as diffi- 
cult as possible. The maximum period of activity is 
shown by the fact that most of the losses occurred between 
August 15th and October 24th, 1914—the remaining losses, 
which were few in number, occurred, however, for another 
seven months. That their activity was so short-lived, and 
their depredations so limited—the loss of merchant 
steamers from these raiders did not exceed a total of fifty 
vessels—was due to the defeat of the main squadron in 
the Falkland Islands battle on December 8th, 1914. In 
this battle the Gneisenau and Scharnhorst, armoured 
cruisers, were sunk, and the light cruisers Leipzig and 
Nirnberg were similarly disposed of, while the Dresden, 
which then escaped, was destroyed off Juan Fernandez on 
March 14th, 1915. 

The two light cruisers which caused the greatest loss 
were the Emden and the Karlsruhe. The Emden worked 
effectively for some six weeks, from September 10th till 
October 19th, 1914 ; she was caught by H.M.A.S. Sydney 
and destroyed at the Cocos Islands on November 9th of that 
year. The Karlsruhe operated entirely in the Atlantic, 
mainly in the region of the equator, and disposed of seven- 
teen steamers, of an estimated value of a million and a-half 
pounds before she disappeared, from some unknown cause, 
in November, 1914. The other light cruisers had very 
little real success. 

The armed merchantmen were nearly as successful as the 
cruisers, for the Kronprinz Wilhelm, which escaped from 
New York, sank some nine steamers and four sailing 
vessels, of a value of about a million pounds, before being 
finally interned at Newport News in April, 1915. The Eitel 
Friedrich, also working in the Atlantic, whence she had 
come from China, disposed of thirteen vessels, mostly 
sailing ships, before she also was interned at the same port 
as the Kronprinz Wilhelm at about the same time. Two 
other merchant liners achieved some distinction, the 
Kaiser Wilhelm der Grosse being the first to be destroyed 
on August 26th, 1914, by a British light cruiser. The 
second vessel, the Cap Trafalgar, was sunk after a fight 
of nearly two hours with a British armed merchantman, 
the Carmania, of the Cunard Line. This is the only 
recorded action in which merchantmen only were engaged, 
and great credit was reflected on the British mercantile 
marine on that occasion. 

Thus the threatened menace to the sea power of this 
country by means of cruiser raiders was practically broken 
after the first three months of war, although some of the 
after effects lingered until a further eight months had 
elapsed. This phase of enemy activity was thus sooner, 
or more easily disposed of, than had been thought at all 
probable by students of warfare previosuly te the war. 
For whatever reasons this may be due—and full informa- 
tion to deduce these reasons is not available—great credit 
for the work done in this connection is reflected on the men, 
both of the Royal Navy and of the Merchant Marine. But 
before this menace had been fully removed, a much more 
serious danger had appeared on the shores of this country, 
which threatened to dislocate the shipping industry at its 
source, and to some extent to paralyse marine transporta- 
tion which was seen to be so necessary to the Allied cause. 
This danger was the greater because its possibilities were 
unknown ; the development of the new weapon of offence, 
the submarine, was so recent that proper means of defence 
against attack were necessarily of a “‘ tentative order.” 
Consequently the third scheme of German attack on the 
sea power of this country—the first two possibilities, the 
destruction of the fighting Navy and the raiding by surface 
vessels having failed—was awaited with some concern by 
those who might be expected to know something of the 
potentialities of this weapon of warfare. 


THE SUBMARINE BLOCKADE. 


It is believed that before the beginning of the war the Ger- 
man Navy possessed about 30 submarines. Of these’some 
third part were quite small, each being of about 250 tons 
displacement when submerged, while a further class were 
of about double the size, leaving a small remainder, each 
of about 750 tons displacement submerged. These latter 
vessels had a speed of 14 knots on the surface and of 
8 knots when submerged, and were provided with four 
torpedo tubes, one 3in. gun, and two one-pounder quick- 
firing guns. There were known to be under construction 
some six similar, but slightly larger vessels, which were 
expected to have a surface speed of 16 knots, while accord- 
ing to Brassey’s Annual some ten vessels of much larger 
size were also believed to be under construction. This 
has since proved to be the case, for a photograph taken 
of U 36 indicates that the length of this vessel was about 
250ft., which would correspond roughly to 1200 tons dis- 
placement given by the publication quoted above. These 
vessels were stated to have been expected to obtain a speed 
of 20 knots on the surface, and 12 knots submerged, with a 
horse-power of 2500 obtained by two Diesel motors, each 
of about 1250 horse-power. It is very probable that the 
number of boats under construction which, as stated, was 
believed to be some sixteen, was far below the actual 
number, and it is not unreasonable to conclude that the 
total number of German submarines at the beginning of the 
war was at least thirty in existence and, say, fifty under 
construction, taking into account several vessels under 
construction for other Powers. Moreover, it is extremely 
probable that owing to the great length of time required 
for the construction of these craft that this number was 
not largely added to before the end of the first year of war— 
in spite of the fact that additional establishments were 
provided in Belgium and elsewhere for the construction 
of such vessels. 

Prior to the formal declaration of the submarine blockade 
on February 18th, 1915, several attempts were made to 
attack and sink merchant ships. The first British mer- 
cantman to be destroyed was the Glitra, which was sunk 
by U 17 on October 20th, 1914. This was followed by 
occasional attacks on other vessels, most notably the 
refugee vessel Amiral Ganteaume, which was torpedoed 
on October 26th without warning, when conveying over 
2000 refugees to France. The total number of British 





losses from submarine attack, excluding fishing vessels, 
was, however, only four from October 20th until January 
30th, on which day and the day following no less than five 
vessels were sunk in the Irish Sea and the English Channel. 
A formal notice was issued by the Chief of Staff of the 
German Admiralty on February 4th, 1915, to the general 
effect that the waters around Great Britain and Ireland, 
including the whole of the English Channel, were declared 
a military area, and that from February 18th following 
every hostile merchant ship in those waters would be 
destroyed even if it were not always possible to avoid 
danger to crew and passengers. From that time the policy 
of frightfulness in the destruction of merchant. ships, 
crews, and passengers, without previous warning and 
without any respect to previous international agreements 
for the safety of neutrals and non-combatants, was carried 
on in accordance with the German idea of thoroughness. 

There is little to comment on regarding the various forms 

and variations of the attacks. Judging by the vessels sunk 
there were some periods when the activity of the sub- 
marines was more marked than others, indicating that the 
enemy vessels employed had to traverse a good distance 
from their base of operations. But apart from this there 
is only one period, viz., August 19th to 26th, 1915, when an 
abnormal number of losses of large vessels occurred, 
reaching in that small period twenty-two British steamers 
alone. It is to be observed, however, that the greatest 
danger from submarine attacks arose when making land. 
It will be a matter of common knowledge that the majority 
of vessels sunk were attacked in very narrow regions. 
a line be drawn on the map from Dover to Limerick, 
embracing Beachy Head, Start Point, Land’s End, the 
mouths of the Bristol Channel and the Irish Sea, as well 
as the south coast of Ireland, it will be found that out of a 
total number of losses of eighty-seven recorded up to 
June 30th, 1915, 63 per cent. of the total occurred in the 
home waters which are situated to the southward of this 
line. 

It is not necessary to detail here the attacks on passenger 
liners, for the terrible circumstances attending the loss of 
the Falaba, Lusitania, Arabic, and quite recently the 
Italian emigrant liner Ancona, are so engraved on the mind 
that the mere mention of the name of the vessel is a 
sufficient reminder of the character of the warfare that has 
had to be faced. It is not possible to express exactly what 
have been the total losses of British steamers brought 
about by the submarine blockade, for the Admiralty have 
decided very wisely to refuse publication of the details. 
Consequently there is no exact information beyond 
October 14th, 1915, up to which date it was stated in the 
reply to a parliamentary question that, exclusive of fishing 
vessels, the total number of British registered vessels lost 
amounted to 183, of which 93, or almost exactly: one-half, 
had been torpedoed. Nearly the whole of these were 
British steamers, and the large majority well exceeded 
1000 tons gross. 

There is little doubt that the measures taken by the 
British Navy to deal with the serious menace to shipping in 
home waters have been satisfactory, and have been more 
successful than had been expected in view of the many 
unknown factors in an entirely new problem. The number 
of enemy submarines which have been destroyed has been 
the subject of world-wide speculation, but such matters 
must, of necessity, be left to the naval historian of the future. 
There is no need, however, to look far for an admission 
of success, for Count Reventlow has publicly stated that 
the failure of the submarine menace has not been brought 
about by the British Navy but by the geographical con- 
figuration of the German Ocean, and also because the Ger- 
man submarines have of later days considered it more 
profitable to pursue their avocations in the Mediterranean 
rather than in the Home waters. In this district there 
is, of course, a greater freedom of activity for submarines, 
but there is a corresponding drawback of a lack of friendly 
bases of supply. It is therefore to be hoped, and may be 
reasonably expected, that the senior service of the country 
will rise to the difficulties of another phase of a new 
problem, in view of the measures they have concerted for 
defence against a more imminent peril. 








OXYGEN GENERATOR. 


A NEW form of apparatus for producing oxygen and 
hydrogen by the electrolysis of water has been brought 
out by the International Oxygen Company, of New York. 
It consists of a number of cells which are clamped together 
like the plates of a filter press. Each cell is composed of a 
nickel-faced plate for the anode and a pure iron plate for 
the cathode separated by a diaphragm made of asbestos 
fabric with an edging of rubber to make the joint. The 
plates are corrugated to allow for free movement of the 
electrolyte and the escape of the gases. Openings at the 
bottom allow the electrolyte to be replenished, whilst 
through other openings at the top the gases find their 
way to the separate receivers. The electrolyte employed 
is a solution of caustic potash or soda, and it is constantly 
and automatically renewed as it is used up. The current 
enters by one end plate and emerges by the other. It is 
supplied at a pressure of 120 volts, and for an apparatus 
with a daily output of 3600 cubic feet of oxygen and 7200 
cubic feet of hydrogen 320 ampéres are required. An 
apparatus of this size occupies 75 square feet. 








Ir is inevitable that with such a great number of Voisin 
biplanes in use for bombing expeditions a large percentage 
should be struck by enemy projectiles, and as a rule no 
great notice is taken of such hits by the pilots in charge 
unless bullets get home in a vital part of the machine. 
Some time ago one of these machines returned from a 
successful aerial duel with an Aviatik, and it was found 
that it had no less than eight bullet holes in it, all of which 
indicated that the Germans came pretty near scoring a 
bull with several of their shots. Five went through the 
nacelle in the immediate vicinity of the pilot’s and 
passenger’s quarters. The other three lodged respectively 
in the pilot’s coat, in the observer’s shoe, and in one of 
the pipes of the engine. This was the fourth time that 
that particular Voisin machine had been in conflict 
with a German machine, and its pilot, Lieutenant Dam- 
pierre, who is second in command of l’escadrille Voisin 21, 
has had many narrow escapes. 
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THE JARROW RAILWAY DISASTER. 


Ir now appears that in the serious accident near Jarrow, 
North-Eastern Railway, on December 17th, eighteen lives 
were lost and eighty-one persons were injured. The scene 
of the disaster was an intermediate signal-box, named 
St. Bede’s Junction, on the South Shields branch of the 
North-Eastern Railway. A sketch of the line concerned 
was given in THE ENGINEER of December 31st, and is here 
reproduced. A goods train travelled from Tyne Dock, 
which was assisted in the rear by a banking engine. This 
engine came to a stand on the up main line on the Jarrow 
side of St. Bede’s signal-box, and the goods train went 
forward on its journey. Whether or not the signalman 
knew of the banking engine is one of the points in dispute, 
and if he knew did he overlook the engine. Anyway, the 
signalman lowered his signals for an up passenger train, 
and it came into collision with the standing engine. Both 
engines were derailed to the left, and the two leading 
coaches were derailed to the right, fouled the down line, 
and were telescoped. Almost immediately a down empty 
carriage train ran into the wreckage. Fire subsequently 
broke out and did very serious material damage, but at the 
Board of Trade adjourned inquiry, referred to below, it 


rescue work, followed. The only fresh evidence beyond 
that he gave on the 22nd ult. was that when he first saw 
the fire on the train it was jets of gas, andit was not until 

' he commenced to use the first extincteur that he found 
that the woodwork was on fire. 

At this point it was stated that no water was available 
to put out the fire, as all three tanks were damaged and 
their contents escaped. Colonel von Donop observed 
that it was very satisfactory that there were tools on the 
train and that they were useful. 

Mr. A. C. Stamer, the acting chief mechanical engineer 
of the company, was the last witness at the Board of Trade 
inquiry. He said that the capacity of the gas cylinders on 
the two leading vehicles of the passenger train was 10 cubic 
feet, with a pressure of about 75 1b. to the square inch. 
The capacity of the cylinders on the leading coach of the. 
empty passenger train was 16 cubic feet, and the pressure 
from 20 lb. to 25 lb. per square inch. The North-Eastern 
Company had gone into the question of strengthening the 
ends of the gas cylinders, but came to the conclusion that 
there was nothing to be gained by it. It had also been 
considered whether they could be ** housed *’ more safely, 
and in the all-steel kitchen cars they were ** housed ”’ well 
up in the frame and reduced in diameter. Placing the 
eylinders on the roof had been considered, but had been 

rejected as securing no greater 
safety. The question of using 
non-inflammable wood was under 
k consideration when the war 
broke out, but as it meant ex- 
pense the matter had been de- 
ferred for the present. Three 
kitchen cars of all-steel con- 


oe 
oF 











Down Loop —> es struction had been built for 

WS oT x the East Coast joint stock. The 

ae ‘ Down Mein —> electrically operated stock on 

from Newcastle To South Shields the Tyneside had non-inflam- 
Point of Collis et — mable floors. The company 

unt of Lolision : os 

Lt sc had fitted 344 coaches with 





St Bede's Junction Signal Box 


SITE OF THE JARROW RAILWAY ACCIDENT 


was stated that most of the fatalities occurred through the | 


collision and not as a result of the fire. 

On the 18th inst, the deputy coroner resumed his inquiry, 
and immediately it was opened Mr. Boothroyd, of the 
North-Eastern Company’s legal department, admitted 
liability for the company. 


The first witness at the coroner’s inquiry was Joseph | 


Hogarth, the foreman shunter at Tyne Dock, who made up 
the goods train, the banking engine of which was the light 
engine into which the passenger train from South Shields 
came into collision. Hogarth said that as the load of the 
goods train exceeded 340 tons—the limit allowed for one 
engine—he ordered William Hunter, the driver of the pilot 
engine, to bank it up. When a banking engine was 
employed he did not send any signal ; the train would pass 
the signal-box at Dock Bottom, and the signalman there 
would see it, and Hogarth supposed would send word to 
the man at St. Bede’s signal-box. It was an instruction of 
the company that no trains were to be assisted in the rear 
without special authority, but he could not say if authority 
was given on the occasion in question. 

Vernon, the guard of the goods train, confirmed the 
evidence given at the Board of Trade inquiry—see our issue 


of December 3lst—and admitted that he knew that the | 
green tail light carried by the banking engine was not the | 


proper one. 

William Hunter, the driver of the banking engine, was 
one of the men who were too ill to appear at the Board of 
Trade inquiry. He said that he assisted the goods train 
from Dock Bottom to St. Bede’s, and he stopped just on 
the Jarrow side of the signal bridge—see sketch—and then 
sounded his whistle to let the signalman know that he 
wanted to cross over to the down line and go back to 
Dock Bottom. There was no response from the signal- 
box ; he could see into the cabin. After standing there 
five minutes he looked out and saw that the signal was 
* off’ for a down train to go into St. Bede’s siding, and he 
knew then that he would have to wait another two minutes 
before the down train would be clear inside. He asked 
the fireman what sort of a light he had in the rear, and when 





he replied that it was green he told him to alter it, and he | 


did so. Hunter waited until he thought that the goods 
train would be clear, and he then whistled again, but got 
no reply. The fog was then beginning to get very heavy, 
and he lost sight of the signal-box. 
signal was “ off” 
that he would have to stand there until that train passed, 
so he told the fireman that he would have to go to the 
signal-box to carry out Rule No. 55. As, however, the 
fireman was a young inexperienced man, and the fog was 
thick, Hunter told him to wait until the down train had 
passed, and this he did. After the fireman had gone, 


witness moved his engine towards Jarrow to see if St: | 
As his engine was | 


Bede’s starting signal was at danger. 
moving forward he kept looking back towards the signal- 


box, and presently he saw the head light of the passenger | 
train approaching. He then applied steam fully, hoping | 


to reduce the effects of the collision he knew would occur. 
Fireman Jewitt confirmed driver Hunter’s evidence as 
to waiting, and then being sent to the signal-box. 
William Hodgson, the signalman in St. Bede’s box, said 
that he remembered the goods train passing him at 6.55. 


He only saw the train engine and he noticed the tail light | 


on the brake van as it was going under the signal bridge. 
He did not know of the presence of the banking engine, 
and was not advised that it was assisting the goods train, 
nor did he hear either of the whistles the banking engine 
driver said he gave. 

William James Smith, the driver, and Francis McArdle 


the fireman of the passenger train, testified that all the | 
There was a very thick fog. | 


signals were in their favour. 
The inquest was then adjourned until last Tuesday. 

When Colonel von Donop re- opened the Board of Trade | 
inquiry on the 20th inst., the first witness was Hunter, the | 
driver of the banking engine, but his evidence was heard 


in private, after which the public was admitted. Hunter | 


was followed by driver Smith, of the up passenger train 
and Taylor, the driver of the down empty carriage train, 
but their evidence threw little light on the cause of the | 
accident. Driver Tolliday, who was travelling as a pas- 
senger in the passenger train, and who did some excellent 


He noticed that the | 
for another down train, and knew then | 


exclusive of the 


Swain S 


electric light, 


Tyneside electric stock. Since 
three years ago all new 
passenger stock had electric 
lights. The question of converting all the existing 
gas-lighted stock was under consideration when the 


| war broke out, but it had, of course, been shelved for 
the present. The figures he had given related to the 
North-Eastern Company’s own stock. Most of the East 
Coast joint stock was electrically lighted, also the North- 
Eastern and Great Northern joint. Answering a question 
by Colonel von Donop as to the value of the extincteurs, 
Mr. Stamer said that he did not think they could ever be of 
much use when a fire had got a good hold, and he thought 
that on this occasion the fire was well alight when driver 
Tolliday commenced to use the extincteurs. It was to 
that Mr. Stamer attributed their alleged ill-success. 
It was stated that, resulting from the accident, fourteen 
| passengers and four servants—three of the latter travelling 
as passengers—were killed, and séventy passerigers and 
eleven servants—six of the latter travelling as passengers— 
were injured. The Board of Trade inquiry then closed. 
When the coroner’s inquest was resumed on Tuesday last 
the first witness, and the only one of interest, was Mr. J. B. 
| Harper, the railway company’s assistant general super- 
intendent, who was asked as to the duties of the enginemen 
and signalman in this case. He said that the banking 
engine should have had a red tail light from the time it left 
the Dock Bottom until it had crossed through the cross- 
| over road on to the opposite or down line at St. Bede’s. 
When it got on to the down line the driver should have 
changed the red tail light into a green, soas to be a head 
light to return to Dock Bottom. On his arrival at St. 
Bede’s the driver should have whistled for the cross-over 
road. Failing aresponse, he should at once have sent his 
fireman, under Rule No. 55, to the signal-box. With 
respect to the signalman, Mr. Harper said that it was clear 
that an irregularity had crept in, as the use of banking 
engines from Dock Bottom had not been authorised from 
| the headquarters of the company. There was a bell 
| code between Dock Bottom and St. Bede’s, but there was 
no signai in that code for an assisting engine in the rear. 
The signalman at the latter box would therefore only 
know by observation of the presence of the banking engine. 
The man ought to have drawn attention to the irregularity. 
There would have been no difficulty in getting the authority 
and the block signal would then have been provided. Mr. 
| Harper could not understand how, if the evidence of the 
| driver of the banking engine as to changing the light from 
| green to red was correct, there was no red light visible 
| from the signal-box. If the banking engine could not at 
once have been crossed to the down line the signalman 
should, provided he knew the engine was there, have sent 
the blocking-back signal to Harton Junction, the next 
box towards South Shields. 

The jury returned a verdict of Accidental Death, adding 
that the collision was caused by neglect of certain of the 
| company’s officials and servants, but the neglect was not 

culpable. 











ELECTRICAL RAILWAYS.* 
By Henry Metcatr Hosart, M. Inst. C.F. 
(Continued from page 69. ) 


| SUB-STATION MACHINERY OF THE BUTTE, ANACOND§ AND 
Pactric RatLway. 


| 

| Electrification requires expenditure for sub-station 
| machinery. In the case of the Butte, Anaconda and 
| Pacific Railway it sufficed to locate the sub-station 
| machinery at two points. These locations were respec- 
tively on Butte Hill and Smelter Hill, in buildings already 
| Serving to house electrical machinery employed at the 
| mines and the smelter. The distance between the two 
| sub-stations is about 26 miles. This relatively great 
distance apart is rendered practicable by the use of the 
| 2400-volt system for supplying the locomotives. Had it 

een necessary to keep the pressure down to 600 volts, at 

| least half-a-dozen sub-stations would have been necessary, 
| ond then not only would Sheir agaregate initial cost have 


} 


ad Institution of Civil Engineers’ James Forrest Lecture or 
in the absence of Mr. Hobart by Mr. John A. F. Aspinal, M. Inst. C.E 





have been at least twice as great as for the two 2400-volt 
installations, but they would have had a much lower 
load factor and a lower “energy” efficiency. Further- 
more, @ greater outlay would have been required for the 


wages of sub-station attendants. The  sub-station 
machinery comprises five 720 revolutions per minute 


motor generator sets, each having a continuous rating of 
1000 kilowatts at 2400 volts when supplied with three- 
phase, 60-cycle, 2300-volt electricity. Their two-hour 
rating is 1500 kilowatts, and their five-minute rating 
3000 kilowatts. The design comprises a ten-pole syn- 
chronous motor direct connected to two four-pole com- 
mutating generators. Each of these generators supplies 
a pressure of 1200 volts at its commutator. The two 
commutators are connected in series, thus providing the 
required terminal pressure of 2400 volts. The com- 
mutating generators are compound-wound, and their pole 
shoes are fitted with distributed compensating windings, 
which, in conjunction with the interpole windings, provide 
for excellent commutation. The main field windings are 
separately excited from a 125-volt supply. There are three 
of these sets at the Smelter Hill sub-station and two at the 
Butte Hill sub-station. The entire outlay for sub-station 
machinery has been only a matter of some £30,000. The 
precise figure is not published. Each motor generator 
set weighs about 36 British tons. 

In Fig. 6 are given curves showing for the first ten days 
in December, 1913, the peak loads and the average loads 
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FIRST TEN DAYS IN DECEMBER, 1913. 


Fig. 6-LOAD CURVES 





from the two sub-stations, and the sum of the average loads 
from the two sub-stations. An examination of this data 
shows the average load factor for this period to have been 
0.34. The average load for the ten days was 2050 kilo- 
205 
watts, and the peaks for the ten days averaged (55 

- 6000 kilowatts. 

The motors of the motor generator sets are proportioned 
to absorb 1450 kilowatt ampéres when the sets are deliver- 
ing 1000 kilowatts. This is in order that they may be 
worked with such over-excitation of the motor fields as 
to have a leading power factor. This leading power 
factor offsets the lagging power factor of other customers 
of the Great Falls Power Company, which supplies the 
electricity to the railway company. If the sets were 
worked with a leading power factor of 0.7, every 1000 
kilowatts consumed would be accompanied by a wattless 
leading component of 1000 kilovolt ampéres. This should 
be of advantage to the supply company, and ovght to be 
worth to them a matter of, say, 0.040d. for every leading 
kilovolt-ampére hour. In other words, were the load of 
unity power factor, it would, on this assumption, have been 
consistent to charge the railway company some (0.265 
0.040 = ) 0.305d. per kilowatt-hour, a 15 per cent. higher 
price. Conversely, another customer using annually an 
equal amount of electricity at the same load factor, but 
with a lagging power factor of 0.7 would, if the economics 
of the business were appreciated, have to pay some 
(0.305 + 0.040 =) 0.345d."” per kilowatt-hour, a 30 per 
cent. higher price than that paid for 0.7 leading power 
factor electricity. As a matter of fact the sub-stations 
are not operated with a leading power factor much below 
unity. 

The distribution from the sub-stations has involved the 
installation of about 250 British tons of copper for feeders. 
The feeder cables are carried on the trolley line poles. 
About 190 tons out of the total feeder copper consists in 
two cables, each having a cross section of 0.390 square 
inch. These two cables are operated in multiple and 
extend 26 miles from the Smelter Hill sub-station to the 
Butte Hill sub-station. They are tapped to the trolley 
wire about every 1000ft. There are further feeders to 
provide the necessary reinforcement at other portions of 
the system. In addition to the positive feeder system, 
which accounts for about 200 tons of copper, the track 
return circuits are reinforced with about 50 tons of negative 
feeders. These comprise over 30 miles of 4/0 (0.166 
square inch) cable. These negative feeders are also carried 





17 Arn®, as the results of an analysis of the influence of ham power 
factors on the cost, arrived at the conclusion that the equ. le cost 
for any power factor could be estimated by adding one-third of the 
output in kilovolt-ampere hours to two-thirds of the out; ry in kilowatt 
hours. Applying Arno’s rule to the above case, then, if 0.305d. is an 
equitable price per kilowatt hour for unity power factor electricity, 
the corresponding price for lagging 0.7; power factor electricity would 
be (0.33 « 1.41,+ 0.67) x 0.305 = 0. 34 7d. 
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on the trolley line poles. The positive and negative feeder 


an outlay of about £20,000, or an average of 20,000 


a cross section of 0.166 square inch (4/0 B and §.). A 


ture of £14,500, or £127 per mile. 


ployed in fitting the 114 miles of single track for electric 
operation. At 3.3d. per bond the outlay for bonds 
amounts to £550, or £48 per mile of single track. 

The various items in the cost of the distribution system 
are brought together in the following table :— 
Per mile. 
. & 





Feeder copper 00 
‘Trolley wire 130 
Line material 65 
RR aia” | a 60 
Steel strands 60 
_.. ee ae 45 
Cost of erection 550 
Total cost . £1110 


The complete cost of the distribution system, including 
feeders and bonding, has amounted to £1110 per mile of 
single track. The maintenance of the entire distribution 
system, including track bonding, is running at about £22 
per mile of single track. 


ROLLER PANTOGRAPH COLLECTORS. 


Each of the 72-ton goods locomotives is fitted with a 
roller pantograph trolley. The additional four goods 
locomotives are each fitted with two pantographs, but 
only one is in use at a time. All the heavier goods trains 
are headed by two 72-ton locomotives, and consequently 
the current for the heavier goods trains is collected at 
two contact points. The eight motors on two locomotives 
have an aggregate continuous capacity of 2160 horse- 
power. At an efficiency of 0.85 per cent. for the electrical 
equipment on the locomotive, the corresponding current 
to be collected is— 

2160 « 746 

0.85 x 2400 
The general practice during starting and accelerating is 
to keep the current at not more than 500 ampéres per 
72-ton locomotive. 

Thus currents as great as about 800 ampéres will be 
collected from the 4/0 trolley wire, and on the reasonable 


= 790 ampéres. 


assumption that the current will not divide equally between | 


the two pantographs, it is incumbent upon each panto- 
graph to be capable of dealing with current up to 500 
ampéres, in the service on the Butte, Anaconda and 
Pacific Railway. The 4/0 trolley wire will have a rise of 
about 180 deg. Cent. when carrying 1000 ampéres con- 
tinuously in the open air. For this temperature rise it 
can carry a considerably greater current for a few minutes. 
It is to be noted that the current will flow to the points 
above the locomotives from both directions from the 
nearest feeding points behind and ahead of the locomotives. 
Taking these data into consideration, it will be seen that 
the system could deal with four 72-ton locomotives simul- 
taneously located between two adjacent feeding points 
and requiring an aggregate of some 2000 ampéres. The 
three Smelter Hill sub-station sets deliver, when all in 
service, 1250 ampéres at their continuous rated load, but 
they are capable of providing (3 1250 =) 3750 ampéres 
for five minutes. 

The limiting currents which have been mentioned 
rarely obtain. Under usual service conditions the average 
current collected per pantograph is only some 400 to 500 
ampeéres when starting and when ascending gradients. 
When, as is usual], a goods train is headed by two 72-ton 
locomotives, the two pantographs are connected in multiple 
by a bus line run on the top of the locomotives, with 
a jumper for effecting the connection between them. 
Each passenger locomotive is equipped with two panto- 
graphs, but only one is in use at a time. 
3000-VoLT 
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In the map in Fig. 7 will be seen, represented by light 
lines, the main line of the Butte, Anaconda and Pacific 


| from Harlowton. 


| tion of the electricity, are now being supplied. 
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, Iv v This 440-mile section comprises—including 
copper, on the basis of £80 per British ton, has involved | yards and sidings—650 miles of single line, and runs from | 
| east to west, extending from Harlowton in the State of 
114 Montana to Avery in the State of Idaho. The line from 
= £175 per mile of single track. The trolley conductor has | Harlowton to Avery comprises four divisions, the average 
| length of each division amounting to 110 miles. 
conductor of this cross section weighs 3400 1b. per mile. | is only some 400 miles from the Pacific Coast, and in the 
There has thus been required for the 114 miles of single event of satisfactory experience with electric operation 
track 182 tons. At £80 per ton this represents an expendi- | of the 440 miles between Harlowton and Avery, the railway 
The track rail is chiefly | contemplates continuing the electrification to Seattle 
85 lb. per yard, and about 40,000 bonds have been em- | On the coast, which will make a total distance of 850 miles 

The railway commenced in the latter 
| part of 1914 to put its electrification plans into effect, 


Avery 


| sets which convert the 2300-volt three-phase electricity 
into 3000-volt direct current. Each motor generator set 
| comprises a 60-cycle synchronous motor, direct connected 
to two 1500-volt direct-current generators. These two 
generators are connected in series to provide 3000 volts. 
The excitation for each set is supplied from two exciters, 
one at each end of the shaft. The motor generator sets 
are of two sizes, the continuous ratings being respectively 
1500 and 2000 kilowatts. Their two-hour ratings are 
respectively 2250 and 3000 kilowatts, and the generators 
are compound-wound to maintain constant terminal 
pressure for all loads up to their two-hour rating. They 
also have five-minute ratings of three times their continu- 
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Fig. 8—PROFILE OF LINE FROM AVERY TO HARLOWTON 


and forty-two electric locomotives, each weighing 250 
British tons, together with machinery for fourteen sub- 
stations and material for the transmission and distribu- 
In the 
spring and summer of 1915 the 113 miles between Three 
Forks and Deer Lodge were equipped for electrical opera- 
tion, and it is intended that by the beginning of 1916 all 
trains passing over this division shall be propelled exclu- 
sively by electric locomotives. The electricity will be 
supplied under a contract with the Montana Power Com- 
pany, which has ten hydro-electric plants in this region. 
These ten electricity supply stations will, when com- 
pleted, have an aggregate installed capacity of over 
200,000 kilowatts. The Montana Power Company supplies 
electricity to consumers distributed over many parts of 
the States of Montana and Idaho. The total water storage 
capacity provided in this system is over 400,000 acre-feet, 
which, with the other arrangements provided by the power 
company, affords ample assurance of an uninterrupted 
supply of electricity at all seasons.1® The railway com- 
pany is providing a 100,000-volt tie-in transmission line. 
The power company will deliver the electricity into this 
tie-in transmission line at several feeding-in points. The 


price of the 100,000-volt 60-cycle three-phase electricity | 


delivered to the railway company at these feeding-in 
points is 0.26d. per kilowatt hour. The railway sub- 
stations are supplied from the 100,000-volt tie-in line, 


which is located partly on the railway company’s right- | 


of-way and runs partly over public domain to cut out 
detours. 


A profile of the 440-mile section of railway from Harlow- | 
| ton to Avery is shown in Fig. 8. There are fourteen sub- 


stations for the 440 miles from Harlowton to Avery, and 
these are shown in the figure. The distance between sub- 


stations ranges from 18 to 43 miles, the average distance | 
| being 32.5 miles. (We have seen that the distance between 
| the sub-stations on the Butte 2400-volt railway was 


26 miles.) The section between Three Forks and Deer 
Lodge includes the crest of the line over the main range 
of the Rocky Mountains. West-bound trains have a 


21-mile climb up a 2 per cent. gradient, while east-bound 
trains must ascend 10 miles of 1.66 per cent. gradient. 
The sub-station equipment comprises 


oil-immersed 
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Fig. 7—-THE BUTTE-ANACONDA AND CHICAGO-MILWAUKEE RAILROADS 


Railway, the electrification of which has been described | 
in the preceding pages. The heavy lines represent a | 
440-mile section of the Chicago, Milwaukee and St. Paul | 





13 The author wishes to take this opportunity to express his thanks to 
Messrs. A. H. Armstrong and E. S. Johnson, who are closely associated 
with the electrification of the Chicago, Milwaukee and St. Paul Railway, | 
for the assistance which they have given him in supplying the informa- 
tion embodied in the author’s description of this undertaking. Refer- 
ence should also be made to an article at page 683 of the Railway Age 
Gazette for October 15th, 1915, entitled “‘ Electrifieation of 440.5 miles 
of the St. Paul.” ; 


three-phase transformers—for stepping down the pressure 
from 100,000 volts to 2300 volts—and motor generator 





19 For every foot of elevation, the potential energy in a British ton 
is 0.840 watt-hour. One acre-foot of water weighs 1220 British tons. 
Consequently, for every foot of elevation, an acre-foot of water repre- 
sents 1.025 kilowatt hour of potential energy. Assuming that the 
400,000 acre-feet of water storage in question has an average utilisable 


head of 70ft., and that 50 per cent. of it can be delivered as electricity | 


to consumers, then the total amount of electricity which thus can be 
made available is— 
(400,000 x 1.025 x 


70 x 0.50 =) 14.4 million kilowatt hours. 


| in the contemplated service. 


ous rating. Thus we have for the two sizes :— 


Kilowatts. Kilowatts. 
Continuous rating - 1500 .. 2000 
Two-hour rating 2250 3000 
Five-minute rating 4500 6000 


The location and equipment of the fourteen sub-stations 


are given in the following table :— 














era & he = = 
Bf Seg | £8 | 52) 8.) fee 
£2 3s = SEG 5a! Sae coer 
SE £6 S24] 25S 2. 28m 8 
Name of sub-station. | 85/25 sge) Sayiu2 s8- She 
Ss ne i °ae" Se = E 

Sh we) ob] aa. &!o 2 6, 
$3/S68 8s | S85 6e 8Ss 382 
aelsi mE | EL” 25 “Se Sse 

Bais = |S % a 

Two Dot 2. 2500 | 5000 2 2000 4000 
Summit 2 2500 | 5000 2 2000 4000 
Josephine 2 2500 | 5000 2 2000 4000 
Eustis .. 2 2500 | 5000 2 2000 4000 
Piedmont 3 1900 | 5700 3 1500 4500 
Janney .. 3 1900 | 5700 3 1500 4500 
Morel .. .. 2 2500 | 5000 2 2000 4000 
Gold Creek .. 2 2500 | 5000 2 2000 00U 

| Ravena 2 2500 | 5000 2 2000 4000 
Primrose 2 2500 | 5000 2 2000 4000 
Tarkio .. 2 2500 | 5100 2 200 4000 

| Drexel .. 2 2500 | 5000 +2 ©2000 4000 
| East Portal .. 3 |. 2500 | 7500 3 2000 6000 
) Avery 3 1900 | 5700) 3 1500 4500 





Total for Fourteen Sub-stations.—74,600 kilovolt-amperes of trans- 
formers ; 59,500 kilowatt of motor generators. 





It is seen from the above table that there is a total 
| capacity of 74,600 kilovolt-ampéres of transformers to 
| supply the synchronous motors, as against 59,500 kilowatts 
| in direct-current generators. Taking the overall efficiency 
of the sets as 91 per cent., the input to the synchronous 
motors for a rated output of 59,500 kilowatts from the 
| generators is 65,500 kilowatts, and since the corresponding 
| input is 74,600 kilovolt-ampéres, the machines may be 
| operated with a power factor of 0.88; that is to say, if 
| the fields of the synchronous motors are sufficiently over- 
| excited, the transformers will provide an incoming current 
| which will lead with a power factor of 0.88. 

The forty-two locomotives each have a continuous 
rating of 3020 horse-power and weigh 250 British tons. 
A 250-ton St. Paul locomotive is thus 40 per cent. more 
powerful than two 72-ton Butte locomotives operated as 
a single machine. In addition to this, the St. Paul loco- 
motives are equipped for regenerative braking for long 
periods on down gradients. The electrical equipment is 
consequently very liberally designed and weighs 73 lb. 
per horse-power of continuous rating. ‘ 

Of the forty-two locomotives, thirty are for goods 
service. Each motor’s armature shaft is fitted with an 
18-tooth pinion at each end. These pinions engage with 

| 82-tooth gears on the locomotive axle, the ratio of speed 
reduction thus being 4.56. The remaining twelve loco- 
| motives are for passenger service. These have 29-tooth 
pinions and 71-tooth gears, the ratio being 2.45. Except 
for this difference, and an additional weight of 18 British 
tons for steam-heating equipment, the passenger loco- 
| motives are identical with the goods locomotives. Six 
| of the thirty goods locomotives also have the steam-heating 
| equipment, and are thus available for hauling passenger 
| trains. 

The trolley is of the ‘‘ double-wire catenary ’’ construc- 
tion, and consists of two 4/0 wires suspended from the 
same catenary, but by independent hangers. ‘This 

| interesting and very effective construction is difficult 
| to illustrate. Above tangent track, the two wires lie 
| close together, and are not readily distinguished from one 
| another. But on curves there is a little distance between 
| the two wires at the points of suspension. The points 
of suspension of the one wire, by means of its hangers, 
are midway between the points of suspension of the other 
wire. This alternation continues right along the structure. 
| The locomotive’s pantographs each carry a double-pan 
| collector. By means of such a double-pan collector making 
| sliding contact with two 4/0 trolley wires supported as 
| above described, 2000 ampéres can be satisfactorily 
collected at any speed up to 60 miles per hour. There will 
be no occasion to collect so great a current as 2000 ampéres 
Each locomotive is fitted 
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with two pantographs. The method of alternate sus- 
pension of the two. trolley wires has been found to provide 
an exceedingly smooth operation with complete elimina- 
tion of any tendency to flash at the points of suspension 
at any speed. The leading dimensions and performance 
characteristics of the goods locomotive are as follows :— 

Total weight .. 250 British tons 

Weight, mechanical equipment b. 
te electrical equipment . 
on drivers . 

i on each guiding truck 
Number of driving axles . eras Mae Saree 
Weight per drivingaxle .. .. .. .. .. 25 British tons 
Number of motors .. ‘ ; 

% guiding trucks) |. 
axles per guiding truc k- 

WwW eight on guiding axle he 

Overall length of locomotive .. 


200 British tons 
25 British tons 


wisn 


12. 3 British tons 
112f 


Rigid wheel 10ft. ein. 
Diameter of driving wheel 52in. 

‘ guiding wheel meas .. 2@n. 
Total output of motors, continuous rating .. 3020 horse-power 
‘Tractive effort, continuous rating . 71,000 Ib. 


Speed at this tractive effort at 3000 volts 15.9 m.p.h. 


Per cent. which above tractive effort consti- 
tutes of weight on drivers ‘ 
If we assume a train friction of 6 Ib. per ton, then, when 
developing its rated tractive effort of 71,000 lb., the follow- 
ing are the complete train weights and the trailing loads 
which one of these 250-ton locomotives can draw up 
various gradients. The speed will, in each case, be 15.9 
miles per hour, and the load on the motors will be 3020 
horse-power. 


15.8 per cent. 


Gradient. Total train weight. Trailing load. 

Per cent. British tons. British tons. 
ot SE ee ee ae 412 20 : 3870 
yee 2500 2250 
2.0 .. 1400 1150 
3.0 .. 970 720 
ae 740 490 


On the ansieutipliots of equal Srietienel resistance of 
locomotive and load hauled, in pounds per ton, the 
efficiencies for these five cases are as follows :— 

** Pantogra ph- 


Efficiency of ** Drivers-to- 


Gradient. electrical equip- drawbar ” drawbar ”’ 
ment. efficiency. efficiency. 
B23 .¢ eS eee Ul ee 
& A 5 a o< oe Ee ce .. 0.80 
* ae oo Me «> | 2 «oe 
te . 0.89 .. ot, eee . 0.66 
ae . 0.89 . = en . 0.59 
The locomotive’s seen teristic curves at 3000 volts 


are drawn in Figs. 9, 10, 11 and 12. The eight motors 
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AMPERES TO LOCOMOTIVE 


Fig. 9 


are geared to the locomotive’s driving wheels and each 
has a continuous rating of 378 horse-power at 1500 volts. 
They are permanently connected in series pairs, each pair 
using a pressure of 3000 volts for the parallel running 
position. Each motor is cooled by the forced circulation 
of air through it from an external blower outfit. The 
passenger locomotive weighs 268 tons and will haul a 
700-ton trailing passenger train at a speed of 60 miles 
per hour on level line, and it will carry this train up all 
gradients of not over 1.5 percent. For 2 percent. gradients 
the assistance of a pusher will be required. A 550-ton 
train can be hauled up a 2 per cent. gradient by one of 
these 268-ton passenger locomotives without assistance. 
The heaviest duty of the goods locomotives consists in 
drawing a trailing load of 2230 British tons from Lombard 
—see Fig. 8—to Summit over the Belt Mountains. The 
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Fig. 10 


distance is 49 miles, the ruling gradient is 1 per cent., 
and the average gradient for the 49 miles is 0.7 per cent. 
The tractive effort for the average gradient is— 
(22.4 x 0.7 + 6) (2230 + 250) = 54,000 Ib. 
From the characteristic curve in Fig. 11 we find the 
corresponding speed-to be 16.5 miles per hour. The 
average output from the motors is— 
16.5 « 5280 x 54, 000 _ 
60 * 33,000 
The average current is 670 ampéres. When this run is 
made without stops, it will take three hours to cover the 
49 miles between Lombard and Summit. On the ruling 
gradient of 1 per cent., the tractive effort required is 
71,000 lb., and the corresponding speed and the output 
are 15.9 miles per hour and 3020 horse-power. The 
average consumption for this 49-mile run is —— 


= 2380 horse- -power. 





op ahaa eae ) 49.5 watt-hours per ton-mile. 
2480 x 49 
Assuming 75 per cent. efficiency from the points where 
the electricity is delivered to the railway, the amount of 
alle ‘ 49.5 2 
electricity purchased is ( —s ~) = 66.0 watt-hours per 
42, 


(= x 3000 x 3.0 


Since the price is 0. 26d. per kilowatt hour, the 
x 0.066) = 0.0172d. per ton- 


ton-mile. 
outlay for power is (0.26 
mile, or 

(2230 + 250) x 0.0172 = 43d. per train mile. 

The best steam locomotive alternative consists in 
hauling such a train by a locomotive with 200 tons on 
drivers. Such a locomotive with loaded tender would 
weigh 330 tons. When hauling a 2230-ton trailing load 
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MILES PER HOUR 


Fig. 11 


on the average gradient of 0.7 per cent. the speed will 
not exceed 8.3 miles per hour, or about half the speed of 
the electric locomotive. Exclusive of stops, the time 
required for the 49 miles would be 6.0 hours. The tractive 
effort on the 0.7 per cent. average gradient is— 


(2230 + 330) x (22.4 x 0.7 + 6) = 55,500 Ib. 
The output at the drivers is— 
55,500 < 8.3 x 5280 _ 


60 a 


33,000 - 1230 horse- power. 


9 
This corresponds to (s) - 1640 indicated horse-power. 
75 


If the locomotive burns lignite with a calorific value of 
11,000 B.Th.U. per pound, the consumption will be 4.0 Ib. 
per indicated horse-power hour. The 49-mile run requires 
(1640 x 6.0) = 9850 indicated horse-power hour. Con- 
sequently—exclusively of the consumption during stops— 
9850 
2240 
the journey, or 2.92 tons (6550 lb.) per hour. 
This rate is beyond the capacity of hand firing, and 
requires a locomotive equipped with mechanical stokers 
The fuel consumption will be 


*) = 17.5 tons of coal will be burned during 





7" - . 99 
(= ahs Loa 800 lb. per locomotive mile. 
49 


The stops inherent to steam locomotive operation will 
not be accompanied—as in the electric locomotive—with 
a complete cessation of fuel consumption. On the contrary, 
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Fig. 12 


the fuel burned during stops will bring the consumption 
per locomotive mile up to at least 900 1b. At 12s. per ton, 
the fuel cost will be— 
900 ae | Me 
2240, —~CO~*# 
as against 43d. per train mile for the electric locomotive. 
The 49-mile run forming the subject of this estimate 
represents the heaviest duty, and it will, for the purposes 
of a rough survey, be assumed that the average consump- 
tion of electricity and coal per locomotive mile will, taken 
over the year, be only one-third of the amounts estimated 
for the 49-mile run. 

While large ‘‘ Mallets’ can be bought for a matter of 
£24* per British ton, electric locomotives of the type under 
discussion cost fully three times as much, say, at least 
£80 per ton. On the other hand, the repairs of a 330-ton 

“* Mallet” amount to a matter of at least 12d. per mile, 


nest pai e 1242 of Vol. Xxxii., 1913, of the # Erans.” Am. Inst. Elec. 
Engrs., Messrs. Hall and Welsh state : the cost of 250-ton 

* Mallets’ is given as 45,000 dols. The $00" — Mallet ’ mentioned 
above costs new approximately 33,500 dols., and the heaviest ‘ Mallet ’ 
locomotives ever built—wei 25 tons—cost. slightly less than 


Re ae : P 
58d. per train mile, 


44,000 dols. It is evident that the figure of 45,000 dols. is much too 
high.” Translating these figures we have— S 
Cost of 268-British-ton “Mallet” = i = £25 per ton. 
( 
Cost of 380-British-ton “Mallet” = 2°70. — £23 per ton, 





as against not over 5.5d. per mile for the 250-ton electric 
locomotive. If we credit both locomotives with a fifteen- 
year life, crediting the electric locomotive with 35,000 
miles per annum and the steam locomotive with 25,000 
miles per annum, and debiting both locomotives with 7d. 
per mile for wages of crew, the account stands :— 


Annual outlay in pounds sterling. 
Per 250-ton Per 330-ton 


electric ** Mallet" 
— e. locomotive. 
£ 
I. Fueland power... ; 2080 2020 
If. Wages of locomotive crews 1020 730 
11. Repairs of locomotive . ils ee 1250 
IV. Interest (5 per cent.), taxes and in- 
surance (3 per cent.), and amor- 
tisation (4.6 per cent.) 2400 9 30 
Total of I. + II. + LIT. + IV. .. £6310 £4950 
Ditto per locomotive mile . 43.3d. . a7 od. 


For the above study, which is based on equal weights 
of train hauled, the saving in favour of the electric loco- 
motive is of inconsiderable amount. In practice, however, 
advantage is taken of the inherent ability of hauling 
heavier trains with electric locomotives and at higher 
speeds. In both of these respects electric operation in- 
creases the capacity of a railroad and incidentally decreases 
the outlay for wages of engine crews and train crews. 
This has already been brought out in the analyses of the 
results actually obtained on the Butte, Anaconda and 
Pacific Railway. 

Indeed, the ‘‘ Mallets”? actually employed on the 
Chicago, Milwaukee and St. Paul Railway are much smaller 
than that on which the above illustration is based, and 
cannot, even at their lower speed, handle the service for 
which the electric locomotives are adequate. A com- 
parison between the St. Paul ‘* Mallets’ and the 250-ton 
electric goods locomotives is given in the following table : 


C.,M. &St,P. C.,M. & St. P- 
Mallet "’ Electric 
es -omotive. locomotive. 
Total weight, in British tons . nt” ae ee ca ae 
eight on drivers, in British tons 145 200 
Tractive effort which electric locomo- 
tive can develop for me hour, 
starting cold -— ~. 84,400 Ib, 


Tractive effort which electric locomo- 
tive can develop continuously ..  - 
Wheels per guiding truck .. 2 ‘ 
Weight per driving axle, in British tons 24.0 |. 
Total weight on one rigid wheel base 
truc . 


. .71,000 Ib. 

° 1 
25.0 

te 50.0 


° lactadiag tende A 


From the above table we see that, although the weight 
of the electric locomotive is practically equal to the com- 
bined weight of steam locomotive and tender, it has a 
38 per cent. greater weight on drivers, and consequently 
can, for a given limiting coefficient of adhesion, develop 
a 38 per cent. greater tractive effort. This gives it, fora 
1 per cent. gradient and for a coefficient of adhesion of 0.18 in 
both cases, and allowing 6 lb. per ton for friction, capacity 
to haul a train of (2850 — 250) = 2600 British tons behind 


the drawbar, as against a train of only (2050 — 250) 
- 1800 British tons for the ** Mallet’? under the same 
conditions. The result is in favour of the electric loco- 
2a 
motive to the extent of 44 per cent. (since ee ing 1.44 ) 
L800 


for these particular conditions. Even in these estimates 
the “‘ Mallet”? has not been debited with any greater 
friction than the electric locomotive, although some 
investigators. have arrived at values of the order of over 
30 Ib. per ton for the resistance of ** Mallet ’”’ locomotives.*! 
Since the electric locomotive has guiding tracks at both 
ends, there is no need for turntables, and the outlay for 
these, as also for stations for replenishing supplies of coal 
and water, is dispensed with. 
(To be continued.) 








LABOUR AND WAGES. 


Tue Board of Trade Labour Gazette reports that in 
December the high levei of employment of recent months 
was fully maintained, and there was a general shortage 
of labour. In the coal mining industry the average 
weekly nuinber of days on which the collieries were working 
was the highest recorded by the Department for any 
December. Employment was good at the iron mines. 
In the pig iron industry employment was good and at 
iron and steel works very good. Great scarcity of labour 
was reported in the engineering and shipbuilding trades, 
which continued to work at high pressure. The changes 
in rates of wages reported as taking effect in December 
affected over 680,000 workpeople and resulted in a_ net 
increase of nearly £23,500 per ‘week. The number of 
disputes beginning in December was 17 and the total of 
workpeople involved in all disputes in progress was 8817, 
as compared with 11,988 in the previous month and 
3065 in December, 1914. The estimated total aggregate 
duration of all disputes during the month was 74,800 days, 
as compared with 69,000 in November, 1915, and 49,200 
in December, 1914. Trade unions, with a net membership 
of 931,482, reported 6015 (or 0.6 per cent.) of their mem- 
bers as unemployed at the end of December, 1915, com- 
pared with 0.6 per cent. at the end of November, 1915, 
and 2.5 per cent. at the end of December, 1914. 


THe scheme for the ‘dilution of labour’ continues 
to present difficulties. The Prime Minister, speaking in 
the House of Commons last Friday, said the Government 
was convinced that the adoption of dilution offered the 
only prospect of securing a sufficient supply of munitions 
to enable the war to be brought-to a speedy conclusion. 
It was accordingly proposed to take steps to bring about 
the dilution of labour wherever needed without further 
delay. Following this statement, it was officially 
announced a few days later that the Government had 
appointed commissioners to visit the Clyde and Tyne 
districts for the purpose of applying and carrying the 
policy into immediate effect. The commissioners for the 
Clyde district are Mr. Lyndon Macassey, K.C. (Chairman), 
Sir Thomas Munro and Mr. Isaac Mitchell. They began 
their investigations on Monday, when they conferred with 
the Clyde district officials of the Amalgamated Society 
of Engineers. 

“See page 1308 of Cary ‘I. Hutchinson’s paper, entitled ‘* ‘The 
Electric System of the Great Northern Railroad Co ompany at Cascade 
ree, 6 ge Sug page 1281 of Vol. xxviii., 1909, of “‘ Trans.” 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron Trade. 


Lirr_e progress has been made towards arriving at 
a maximum price forthe Government in the manufactured 
iron trade of this district. The Staffordshire Ironmasters’ 
Association has appointed a special committee to confer 
with the Government representatives and to ascertain 
the facts for submission to the authorities. But until the 
smelters have negotiated their list the makers of finished 
iron cannot move. The matter is, however, being very care- 
fully gone into, and the maxima which will be acceptable 
to producers are now stated to be some way in advance of 
the present quotations for bar iron. Marked bars stand 
at £13 10s. for the official quotation, and makers are asking 
fully 20s. premium on this figure. It is stated that the 
inaximum to be fixed will be well above the present market 
price. Common bar iron is quoted at about £13 10s., and 
the figure which has manufacturers’ acceptance as a maxi- 
mum is considerably higher than that. In considering 
this question of maxima, it must be remembered that the 
Government prices already fixed have invariably been for 
material free on trucks at producers’ works. On ’Change 
in Birmingham this—Thursday—afternoon North Staf- 
fordshire houses quoted £13 15s. to £14. South Stafford- 
shire merchant bars were obtainable at £13 5s. Most 
makers, however, declined to consider less than £13 10s. 
Business was done in small rounds, three-eighths basis, 
at £15 12s. 6d., which is lower than some recent quota- 
tions. The galvanised sheet market is a little tighter. 
Business is still done at from £25 to £27 for 24-gauge 
corrugated. France is buying, though not in very large 
quantities. The general export trade is no better. There 
is a brisk inquiry for black corrugated sheets. To-day’s 
quotation was £16 for 18 to 24-gauge sheets, without 
engagement. An extra sovereign is charged for painting 
in lieu of galvanising. 


Pig Iron Trade. 


The Staffordshire blast-furnace proprietors have 
not yet arranged with the Ministry of Munitions the 
maximum prices to apply to their irons, and it is under- 
stood that agreement waits on the actuaries who are to 
examine into costs. It is believed that a settlement will 
now very early be reached. In these circumstances 
smelters are moving with extreme caution. They have put 
up quotations to a point which has effectually checked 
business in the more largely used qualities. The price 
named for South Staffordshire part-mine iron is now 
S4s. 6d., but it is a quotation, not a-selling price.  All- 
mine iron is quoted 122s. 6d., special all-mine 140s., and 
cold blast iron 160s. per ton. During the week one or two 
Staffordshire firms which had large stocks on the ground 
have made important contracts for export, and further 
inquiries have been received. The higher quotations 
which followed the declaration of the maxima for pig iron 
of the various Midland brands have met with only a very 
lukewarm response from buyers, and few transactions are 
being put through. Those who are in need of supplies 
have to pay more for them than they would have had to do 
a fortnight ago. Consumers are making it clear that they 
will offer strong resistance to attempts to exact the 
maxima. Northampton smelters, with a heavy tonrage 
to dispose of, were glad enough to do business to-day 
—Thursday—in Birmingham at 5s. below the maximum 
of 82s. 6d. for forge qualities. Other producers, who have 
a freer hand, were holding out for 80s. for a fair class of 
iron. It may be said that Northampton brands have 
appreciated by Is. to Is. 6d. as a result of the price regula- 
tion, but buyers are not conceding the advance at alt 
willingly, and business is checked. For Derbyshire 
forge which could have been bought a fortnight ago at 80s., 
or a little less, 82s. 6d. net was asked to-day. Here, again, 
business was dull; the price was distinctly too high to 
suit buyers’ notions. 


The Steel Trade. 


To engineering contractors and other large con- 
sumers the establishing of prices in the rolled steel trade 
is very welcome, inasmuch as they have been in great 
difficulty of late in tendering for work without much 
possibility of safeguarding themselves against advances 
in the cost of material. Important firms have for months 
past declined to enter into any contracts. Orders have 
been considered on their merits as they came along 
without any pre-engagement as to price or delivery. 
There are no undertakings of any magnitude in hand which 
do not relate to the war, and as all the big firms concerned 
have passed under Government control, there have been 
means of preventing dislocation and redressing inequalities 
which would otherwise have made it almost impossible 
to carry on. The fixing of maximum prices is generally 
considered a wise and necessary expedient. So far as the 
maxima for semi-products and finished steel are concerned, 
they are lower than’prices which consumers have been glad 
to pay in order to get supplies. There is no likelihood of 
business being negotiable below the maxima. The large 
interests concerned in semi-products are anything but 
satisfied with the maximum of £10 7s. 6d. for sheet bars. 
The restriction of joists and sections to £11 2s. 6d. and of 
plates to £11 10s. is also criticised as out of harmony with 
the strength which prices had already disclosed under ine 
prevailing stringency. Business in all classes of steel is 
limited by the peremptory claims of the Government on 
behalf of controlled establishments. Cases are reported 
in which acceptance of large orders has had to be cancelled 
owing to official interposition. A considerable amount 
of material is required for our Allies. American prices 
of imported material on the Birmingham. market are not 
giving way at all. Plenty of business is offered to mer- 
chants, but they have great difficulty in placing it. Pro- 
ducers of steel strip are engaged almost entirely on Govern- 
ment work, and are not quoting to outside customers. 
Their figure is £17 aton. The cheapest price at which they 
can buy their billets is £12 10s., and they are willing to give 
more for reasonably quick delivery. The ‘ control” 
price for sheet bars is now declared to be a somewhat 





illusory figure, inasmuch as it is based on a sliding scale, 
according to the price of hematites. No bars are being 
sold just now at the Government figure of £10 7s. 6d., but 
accurate quotations are impossible to obtain. 


North Staffordshire Iron and Steel. 


North Staffordshire ironmasters are not expecting 
any considerable fall in the prices of bar iron when the 
maxima are fixed, as there is a strong disinclination to 
reduce current rates. ‘‘ Crown” bars can be obtained at 
as low a figure as £13 10s., but some makers are securing 
£13 15s., and for special sizes £14 per ton is being asked. 
Marked bars are still nominally quoted at £13 10s., but 
consumers cannot obtain execution of orders except by a 
premium of fully £1 6n this figure. Iron plates are on sale 
at prices varying from £14 10s. to £15 a ton. Hoop iron 
is firm at £16 5s. to £17 5s.aton. Steel makers are working 
to the utmost capacity of their plant. The main produc- 
tion is of shell steel, with some few urgent orders for sec- 
for Government work. 


Coal Trade. 


The coal trade continues to be carried on under 
enormous difficulties. Some works find it impossible to 
secure full operation for want of fuel. This is partly due 
to railway delays and congestions, which are a constant 
subject of complaint. 


Control of Enemy Businesses. 


Birmingham manufacturers welcome the new 
Trading with the Enemy (Amendment) Bill. They regard 
it indeed as legislation which should have been introduced 
earlier. There are not, it is stated, a great many firms that 
will be effected in Birmingham. The trade which will 
accrue to purely Birmingham and district firms from the 
prohibition of trading by enemy controlled businesses will 
be inconsiderable when spread among the various com- 
petitors. On the other hand, the aggregate of trade so 
gained all over the country will be substantial, and worth 
keeping. A defect in the Bill is the time that must elapse 
before anything like a full list of enemy controlled firms can 
be obtained. The large producers will, of course, be 
quickly dealt with, but there are small ones all over the 
country which are doing an extensive trade when taken 
altogether, but whose existence is not known outside a 
limited circle of competitors. The duty of discovering 
these enemy firms rests with the Board of Trade, and if 
the chief way to do this should be by a search of the lists of 
Somerset House, there is a lengthy task in front of the 
investigators. If the work of supplying the names of 
firms had been entrusted to British Chambers of Commerce 
the operations of the new Bill would have been simplified 
materially. Many Chambers already possess the infor- 
mation, or can obtain it through their members. It is 
suggested that business men may facilitate the more rapid 
working of the Bill by themselves bringing forward the 
names of firms which they believe are controlled by enemy 
subjects. 


Trade after the War. 


The subject of trade after the war is being ener- 
getically pursued by the Birmingham Chamber of Com- 
merce, which proposes to forward a series of resolutions 
to the Association of Chambers of Commerce. One of 
the most suggestive resolutions requests the Executive 
to convene at the earliest possible date a congress of repre- 
sentatives of the Chambers of Commerce of the United 
Kingdom, of Chambers of Commerce, and Boards of Trade 
of the Oversea Dominions, of the Chambers of Commerce 
and commercial and industrial associations of the countries 
of our Allies,’ to discuss the question of the steps to be 
taken after the war to improve trading relations, with the 
view of united efforts being made to get the conclusions 
arrived at embodied in treaties and arrangements between 
and in the laws of the various countries and dominions.” 
Other resolutions set forth that no terms of peace should 
be regarded by the Allies as satisfactory which do not 
preserve to the Allied Governments full freedom and power 
to enter into such commercial conventions, treaties, and 
arrangements as they may think desirable in their joint or 
several interests ; and that it is desirable that the Govern- 
ments of the Allies should at once enter into negotiations, 
with the view of mutually satisfactory commercial arrange- 
ments being made for the regulation of trade after the war. 


Birmingham Trade with America and American Com- 
petition. 
Birmingham’s outward trade with the United 
States fell off considerably last year, the value of the goods 
declared at the Birmingham consulate being less by 
£318,915 than that in 1914. The decrease is spread gene- 
rally over the various classes of goods which Birmingham 
exports to America, and is, of course, attributable to war 
conditions, the shortage of labour, and requisition of pro- 
duction for munition purposes. The few increases are the 
result of the temporary stoppage of shipments from the 
Continent. American competition is this week reported 
in the Staffordshire and Birmingham wrought iron and 
steel tube trade. The Americans are not only proving 
formidable competitors in neutral markets but are sending 
tubes there in fairly large quantities. Our own makers 
are in a very difficult position in shipping tubes to all 
foreign destinations, and a good deal of export business 
has to be sacrificed. The Mayor of Coventry a few 
days ago publicly advocated economy. After the 
war, he said, there was bound to bea great change in 
Coventry. At present business, superlatively prosperous, 
was subsisting on Government orders and capital. Govern- 
ment orders would cease at the end of the war and Coventry 
would be in an altered condition. He urged that every 
citizen should save, and that there should be a general 
conservation both of labour and money. 


Canalisation Advocated. 


The Lord Mayor of Birmingham—Alderman 
Neville Chamberlain, a son of the late Mr. Joseph Chamber- 
lain—at, a meeting of business men in Birmingham this 
week held to discuss the question of improved canalisation 
as applied to the industries of the Midlands, sent the follow- 
ing very characteristic communication :—‘* The events 
of the last seventeen months-have absolutely justified the 





contention of those who have so long vainly urged upon 
the Government the desirability of developing our inland 
waterways. Had our principal canals been improved to 
the 100-ton standard the country would have been saved 
hundreds of thousands of pounds, and much of the conges- 
tion on the railways which has so hampered the output 
of munitions would have been avoided. I am confident 
that our inland waterways have a great future before them, 
and will play an important part in the development of 
Birmingham prosperity.” 








LANCASHIRE. 
(From our own Correspondents.) 
MaAncuHester, Thursday. 
Iron, Steel, and Metals. 


THERE has been a further advance in speculative 
centres, bringing the price of warrants to 81s. 6d., but this 
does not appear to have produced much, if any, effect 
upon the general condition of the iron and steel trades in 
the Lancashire district. One would not like to say that 
the general tone of the markets in Lancashire is dull, but 
it is heavy, and possibly a little top heavy. The actual 
number of fresh transactions coming to light is small, but 
of course there is still an enormous business going on with 
controlled works which does not appear upon the Exchange, 
and probably this is sufficient to account for the poverty 
of private business. What makes one a little anxious is 
the position which will arise when this tremendous Govern- 
ment business begins to slacken. 


Pig Iron. 

Rather a curious position is now developing in 
the foundry iron market. Of course one is used to the 
phase of many sellers and few buyers, and again less 
frequently to the phase of many buyers and few sellers ; 
but it is rare to find a market where the sellers are anxious 
to avoid taking orders and the buyers reluctant to give 
any, and this is the position in the Manchester foundry iron 
market at the moment. Inevitably trade is exceptionally 
dull, and interest in the market has deciined to a vanishing 
point. Such a state of things cannot last long, and one is 
curious to know how the position will be resolved. From 
the appearance of business in the foundry trade one might 
guess that sellers of iron will be ready for work sooner than 
buyers will be ready foriron. The further rise in Cleveland 
iron has had some slight effect here, and Derbyshire iron 
was quoted at 88s. delivered, and this price was paid in 
one instance. Lincolnshire iron is practically withdrawn, 
or at any rate the price for which it is held is hopelessly 
out, and Cleveland iron would cost about 4s. more than 
Derbyshire. North Staffordshire foundry iron, which 
ordinarily competes on equal terms here with Derbyshire, 
has been withdrawn for the present, so now there is abso- 
lutely nothing to sell in competition, and it is perhaps 
fortunate that there is no insistent demand for foundry 
iron. The Scottish makers do not make any change, 
except that Monkland brand has been put up a little. 
The prices now are 110s. for Summerlee, Glengarnock, 
and Clyde, and 109s. for Monkland, but no actual sales 
were reported up to the time of writing, and in any case 
the demand for Scotch iron cannot be great in Lancashire 
until some revival in textile engineering takes place. 
Most of the foundries now working have contracts running 
at much less than to-day’s prices. 


Semi-steel. 


The position in the semi-steel market is rather 
culiar. Last week some sales were made of English 
billets at £11 10s., under the maximum price arrangement, 
but sellers seem to have disappeared this week, and the 
question arises whether makers of billets can be compelled 
to accept business at the maximum price. It is extremely 
doubtful whether any serious competition can be managed 
with foreign semi-steel, for those firms which have been 
most active in arranging this class of business find all their 
energies taken up in endeavouring to get through the 
material already sold, and wiil not attempt anything 
fresh until progress has been made with this work. English 
billets were still quoted nominally at £11 10s., but whether 
any could be bought was quite another question. 


Foreign Finished Material. 


There was no sign of weakening in any of the 
Canadian or American f.o.b. prices this week, and no busi- 
ness in finished iron and steel could be arranged with the 
other side. Some change may be brought about by a fall 
in freights, but this is not immediately probable. If the 
country cannot get any material from America the position 
may be serious during the next few months. 


Scrap. 

The demand for wrought scrap for the forges 
keeps steady, and high prices continue. Sales were made 
again at 110s. per ton delivered, and it would appear that 
the forges can take all the available material, which is, 
of course, not a great deal. Steel scrap is slightly easier, 
and although the dealers are trying for 100s. on trucks 
here, the Sheffield buyers will not pay so much. Possibly 
for the very best lots South Wales might give 110s. de- 
livered, which is not far short of 100s. here, but it is 
special material which is required for that market, and 
generally preference is given to the trade with Sheffield. 
Foundry scrap is extremely difficult to sell just now, and 
probably the reason is that many foundries are working 
on pig iron very much cheaper than to-day’s material, and 
prefer to use it rather than to pay what looks like an 
extravagant price for scrap. Dealers continue to ask 

7s. 6d. to 90s. for the best qualities of textile machinery 
scrap. 


Hematite Iron. 


During the week statements have been made as 
to the maximum price of West Coast hematite, and the 
figure given is 127s. 6d. on trucks. All I can say with 
regard to this matter is that no one can buy West Coast 
iron at this price or at anything at all near it, and that so 
far the maximum for hematite is a farce. About 137s. 6d. 
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to 140s. is nearer the real price. It is said that in any case 
no maker would be under any obligation to sell to the 
public at the maximum price, but only to buyers who were 
making steel for the Government. 


Finished Iron and Steel. 


The position in finished material is still confused. 
-\pparently the price for joists, angles, and sections 
generally is not binding on makers unless the Government 
sends the order, and certainly business at the fixed price 
is being refused. 


Metals. 


The copper market has become much stronger, 
and although prices for consumers’ copper bear little rela- 
tion to the price of standard, yet the advance in standard 
is the occasion for further advances in sheets, ingots, tubes, 
&c. In Manchester merchants quoted 116s. for ingot 
copper and £129 for strong sheets. English tin was 
dearer at £182, and lead at £23 10s. Electrolytic copper 
was not quoted here. Recently some American copper 
has been sold at £125 per ton. Spelter seems to be 
searcer here than before, and nearly all the available 
supply is wanted for Government work. The merchants’ 
price for prompt delivery was £94. 


Drinking Restrictions. 


Regulations have now been drawn up for further 
restrictions in connection with the sale of intoxicants in 
this district, and it is anticipated that within a few days 
they will be put into force. Hitherto it had not been 
deemed necessary to restrict the trade in drink so rigorously 
as in the other large manufacturing and shipping centres 
such as Liverpool, Newcastle-on-Tyne, London, Birming- 
ham, Bristol, Leeds, and Sheffield. The opening times of 
the public-houses has for some time been put back till 
10.30 a.m. and the closing hour advanced by one hour, 
and at the Central Board’s inquiry with regard to further 
restrictions held some time ago in Manchester there 
appeared to be a consensus of opinion on the part of 
witnesses who were examined that there was no need for 
any further curtailment of the hours of opening of public- 
houses. It may perhaps be taken as a compliment to 
the inhabitants of this district that they have so long 
escaped the Central Control Board’s attentions ‘‘ for the 
purpose of increasing, directly or indirectly, the efficiency 
of labour, and preventing the efficiency of labour from 
being impaired by drunkenness, alcoholism, or excess,” to 
quote the preamble to the regulations under the Defence 
of the Realm Act. The Manchester area was the only 
large area left in the North of England with comparative 
immunity from restrictions. The new order will apply to 
all Lancashire, Cheshire, and part of Flintshire, and the 
regulations now in force in Liverpool will be repealed so as 
to bring this seaport under the same conditions as all other 
parts of the county. 


Iron Castings. 


In the course of an instructive paper on “ Cast 
Iron,” read before the Manchester Association of Engi- 
neers on Saturday last by Mr. E. L. Rhead, M.Sc., F.L.C., 
the author said that it had been frequently stated that in 
some cases irons cast at a high temperature had a tendency 
to be closer and stronger than those cast at a low tempera- 
ture. His experience had been that the greyness of the 
iron cast at the lower temperature was of quite a different 
order. The lack of strength might be ascribed to the fact 
that before pouring the complete solubility had ceased to 
exist, and the various components of the metal were no 
longer in perfect solution in each other. With regard to 
the question often asked, ‘‘ What is the correct temperature 
at which to pour a casting?” the author said it was 
obviously impossible to state any definite temperature 
that would apply to all cases. Not only the nature of 
the metal but the size of the casting, the length of time 
it would take to pour and the fluid contraction and final 
shrinkage would have to be considered. As a general 
thing, however, it might be laid down that the most 
suitable temperature for casting was that which would 
allow the mould io be completely filled with molten metal 
which, when the mould is full, still retained all -its con- 
stituents in a completely fluid solution, and all prepara- 
tions as regarded meta] and gates must be made to that 
end. The author went on to analyse the constituents of cast 
iron, and described the effects which each constituent pro- 
duced. He said the advantages of low carbon, low silicon, 
and low phosphorus iron for strong castings was generally 
recognised by the improvement in strength resulting from 
the addition of wrought iron and steel scrap to the cupola 
charge—the so-called semi-steel ‘of the ironfounder. 
These additions all tended in the directions indicated; and 
their success depended on establishing the conditions laid 
down, the most important of which were melting at such 
a high temperature that the pig iron’ and steel became 
perfectly dissolved. Low melting point irons are unsuit- 
able on account of the disparity in their melting points. 
Melting at the minimum possible temperature was liable 
to produce an unsatisfactory result, owing to components 
beginning to fall out of solution before the pouring was 
complete and the mould filled. 


BARROW-IN-FUBNEss, Thursday. 
Hematites. 

There is activity everywhere in the hematite pig 
tron trade. The number of furnaces in blast in the entire 
district is 25, 16 of which are in Cumberland and the 
remaining nine are blowing in North Lancashire. The 
whole of this iron is spoken for long before it is turned out, 
and it is going into immediate use, mostly in the district. 
There is not much iron leaving the district by sea, especially 
from Barrow. A cargo of 515 tons, however,: was dis- 
patched last week from the Ramsden’ Dock to Rouen. 
Rail deliveries are also pretty light, so heavy are the calls 
of local steel makers. Mixed numbers of Bessemer iron 
are quoted at 127s. 6d. per ton net f.o.b., and special 
brands are at 140s. per ton. Warrants are idle at 115s. 
per ton net cash and the total of iron held represents only 
2053 tons. Supplies of raw material are handicapping 
smelters in all parts of the district, and at the same time 
jabour is far from being plentiful. 








Iron Ore. 

All through the iron mining districts there is 
marked activity, and raisers are doing their utmost to 
maintain a high level of output to meet the requirements 
of smelters. The whole of the output could easily be 
absorbed in the immediate district. Prices are unchanged, 
with good average qualities of ore at 21s. to 30s. per ton 
and the best ores are at 38s. per ton net at mines. Spanish 
ores are in steady demand at 37s. 6d. per ton delivered. 


Steel. 

The steel trade presents no new features. There 
is a very lively condition state of affairs to report in the 
departments on munitions of war of one sort and another. 
At Barrow the rail mill is working this week, and the 
merchant mill and foundry departments are engaged, 
but there is idleness in both of the plate mills. The demand 
for steel sections generally is easy. Heavy rails are a 
quiet trade at £10 12s. 6d. to £10 17s. 6d. per ton, with 
light rails at £11 to £11 5s. per ton. Heavy rails for tram- 
ways are little sought after. They are quoted at £11 15s. 
per ton. Billets are at £10 10s. per ton. Ship plates are 
quoted at £11 10s. and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


There is more and more activity in these trades, 
additional men having been put on in some new depart- 
ments. Boilermakers and ironfounders, &c., are full of 
work, 


Fuel. 

There is a brisk demand for coal, and good steam 
sorts are at 22s. 6d. per ton delivered. East Coast coke 
is quoted at 32s. to 38s. per ton delivered, and is in very 
heavy demand. Lancashire cokes are at 30s. per ton 
delivered. 


Shipping. 
The shipping trade is fairly well employed. Ship- 
ments of steel, pig iron, and iron ore have been quiet for 
some time past. 








NORTH OF ENGLAND 
(From our own Correspondent.) 


Dilution of Labour. 


Tue Prime Minister's announcement that the 
Government has at last decided to grapple firmly with 
the labour problem, with which the Minister of Munitions 
has so long been struggling ineffectually at the munition 
factories, has given much satisfaction in manufacturing 
circles in the North of England. Over and over again 
the Minister of Munitions has emphasised the necessity 
of the trade unions dropping their ‘rules to the extent of 
permitting the dilution of skilled with unskilled labour, 
but his appeals have not met with the response that was 
to be desired. In urging the absolute necessity of labour 
dilution in order to meet national requirements, the 
Prime Minister deplored the fact that while much progress 
had been made in certain districts with regard to this 
policy, the net result fell ‘‘lamentably short” of the 
necessities of the emergency. Close upon the heels of 
this emphatic declaration comes the announcement that 
the Government has appointed Commissioners to visit 
the Tyne and Clyde districts. It must not be assumed, 
however, that serious disaffection has prevailed in the 
Tyne district. For the most part, indeed, the trade union 
leaders have willingly co-operated with the employers 
in order to meet the exigencies of the situation, but it 
has to be admitted that more than one manufacturer 
has been subjected to “ pin pricks ’’ over the dilution of 
labour question. The Commissioners’ task is to apply 
and carry into immediate effect the policy of the Govern- 
ment. It is no light duty, but one calling for much know- 
ledge, tact and firmness. Up to the time of writing the 
composition of the delegation to Tyneside has not been 
disclosed, but the trade unions can hardly resist the 
reasoned and patriotic appeals which the Commissioners 
will be able to address to them. But if they do, it seems 
evident that there is only one alternative. The Com- 
missioners have powers which they will apply. It is to 
be hoped, however, that their appeals will result, without 
putting into -foree the Government machinery, in the 
prompt removal of all obstacles to the achievement of 
the changes which will ensure the fullest output of 
munitions. 


Training Munition Workers. 


Good progress is being made on Tyneside in the 
way of training munition workers. Swan, Hunter and 
Wigham Richardson, Limited, have placed at the disposal 
of the Newcastle Education Authority a section of their 
works and machinery for the purpose of training women 
workers in the manufacture of shells, in order to meet 
the future extension of shell-making in the Tyne district. 
Instruction will be given to forty women at a time, and it is 
anticipated that twenty women will qualify every week. 
The following letter of appreciation has been sent to the 
firm by the Minister of Munitions :—‘‘ My attention has 
been called to the scheme which has been prepared by 
the Rutherford Technical College of your city for the 

urpose of establishing training classes for munition 
workers, with which I understand you and your employees 
are co-operating. I further hear that the foremen and 
some of-the men in your engineering shops have agreed 
to assist in the instruction of unskilled workers with a 
view to putting them on munition work. I am: very 
pleased to hear of the way in which your firm is assisting 
in the scheme proposed, which is likely to be of considerable 
service to the Ministry in obtaining further workers 
who are so urgently required for the purpose of increasing 
the output of munitions. I am anxious to tender to your 
firm and also to your foremen and men who are so gener- 
ously giving their assistance in the matter my hearty 
thanks and appreciation for what they are doing.” 


Cleveland Iron Trade. 
The Cleveland iron trade position continues to 





be phenomenally strong. A steady, brisk business, 
limited only by the shortage of stocks and the great 
difficulties of delivery, is passing. There is a heavy 
export trade, notably with France, in evidence, and this 
is the culminating cause of the sharp advance in prices 
which has been taking place. The prospects of a famine 
in Cleveland pig iron are not altogether remote. In orde: 
to meet current requirements there are being made stead, 
encroachments upon the stock in the public store, and 
the total amount of iron available there is only 100,36! 
tons, which at the current rate of output represents 
practically a month’s make. Moreover, maker’s stocks 
are now almost entirely depleted, so that the total reserve: 
are becoming very scanty. The labour problem is ex 

tremely acute; hence any increase in the production to 
meet the demand for iron is impracticable. All indications 
point to yet higher values. Great dissatisfaction exist 

throughout the trade with regard to the uncertain position 
in which the vexed question of maximum prices has been 
left by the Government Departments concerned. Up 
to the present no maximum prices for Cleveland pig iron 
and hematite have been definitely fixed. At the bottom 
of this delay is the manifest grievance arising from the 
arbitrary decision with regard to the maximum prices of 
coke, about which a very great deal of confusion 
exists. The whole question is full of uncertainty, and 
Government intervention so far has only resulted in wide 

spread irritation and confusion. ‘The general market 
quotation for No. 3 G.M.B. Cleveland pig iron is 82s. 6d., 

whilst No. | is 86s., No. 4 foundry 82s., and No. 4 forge 
81s. 6d. 


Hematite Pig Iron. 


There is no change of moment in the East Coast 
hematite pig iron trade. A large volume of iron is being 
turned out and the whole of this is going into prompt use 
Makers are all sold well ahead, and it is difficult to obtain 
any but small lots of iron over the next few months. 
For what is available, however, the price is.very firm at 
135s. per ton for mixed numbers. 


Iron-making Materials. 


The foreign ore trade is quite stagnant as regards 
new business. Consumers are all well covered for current 
needs, big deliveries are coming to hand, and as prices 
are just now at an abnormal level owing to the heavy 
freight charges they prefer to await developments. 
Sellers are now demanding round about 40s. for best 
Bilbao Rubio of 50 per cent. quality, ex ship Tees. Coke 
of good medium furnace qualities is quoted about 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


Indications point to all kinds of work in finished 
iron and steel being now prosecuted vigorously, and to 
the fact that an enormous tonnage in material is being 
turned out. Nearly every branch is more or less engaged 
in the manufacture of munitions of one kind or another 
for the Government and also for the Governments of 
France, Italy and Russia, the former especially. In the 
steel works the bulk of the tonnage is going into steel bars. 
Comparatively little metal is going into plates, though the 
demand is active. Prospects in that connection are very 
encouraging. There is a continued lull in the market for 
steel rails, and the past week has not witnessed any 
inclination towards an extension of business. This, 
however, does net seriously disturb makers, because 
they are greatly hampered in their operations by the 
scarcity of labour, and also because they are so much 
occupied upon State work of one kind or another. It is 
stated that some classes of steel for which maxima has 
been fixed are being quoted at well beyond the basis 
figures, but this is attributable to the fact that the 
materials used are not obtainable at the prices on which 
the maxima for the finished product was based. The 
finished ironworks are actively employed, though outputs 
are still hampered by the difficulty in obtaining adequate 
and regular supplies of raw materials. The following 
are the principal quotations :—Common iron bars, £13 10s.; 
best bars, £13 17s. 6d.; double best bars, £14 5s.; treble 
best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; packing 
iron tapered, £10 15s.; iron ship angles, £13 10s.; iron 
ship and girder rivets, £15; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £11; steel ship plates, 


£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £13; steel sheets, doubles, 
£13 10s.; steel joists, £11 2s. 6d.; steel strip, £12 to 


£12 2s. 6d.; heavy sections of steel rails, £11 ; steel railway 
sleepers, £12—all less 2} per cent. f.o.t. except steel ship 
plates, steel angles and joists. Rails and sleepers are 
net f.o.b. Cast iron chairs, £4 15s. to £5; cast iron pipes, 
l}in. to 2}in., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to 
£6 15s.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., 
£6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast iron columns, 
plain, £7 10s. to £7 15s.; floor plates, £4 f.o.r. at makers’ 
works. 


Shipbuilders and State Aid. 


Now that the shipyards are in a position to 
undertake mercantile work more freely many inquiries 
for new tonnage are reported to be coming forward. Of 
late there has been a. marked slackening off in naval 
activity and an inclination to devote rather more time to 
other than Government jobs. Builders, however, are in 
a dilemma over the contracts already in hand owing to 
the scarcity and cost of labour and the extraordinary rise 
in the price of materials. Consequently they are unable 
to fulfil these orders except at a loss, and it is generally 
contended that their position in this respect should receive 
the attention of the State. At any rate, builders are 
moving with a view to seeking ‘State aid to complete 
merchant tonnage booked before the naval authorities 
came forward with’ their enormous demands. Actual 
steps have not yet been taken*in-the matter, but there is 
little doubt that sympathetic treatment will be meted 
out to them by the State Departments concerned. Since 
Mr. Balfour’s authoritative statement that work on 
merchant ships should be treated.as war work, and that 
facilities would be -granted as regards the supply of the 
necessary material, it has naturally followed that a strong 
view has obtained amongst shipbuilders that their. case 
should be more generally considered.. This is but reason- 
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able when the facts are recalled. At the urgent call of 
the Government shipbuilders broke their contracts at an 
exceedingly busy time to change over to naval work, and 
the present position has arisen entirely from the impos- 
sibility at any time to proceed with the merchant work. 
It was not the shipbuilders’ or shipowners’ desire to 
suspend the building of merchant tonnage, and now that 
so much time has elapsed, it would seem a better plan if 
the builders let the incompleted ships remain on the 
stocks, use what material they may for other jobs, and 
write out the work already done as dead loss, rather than 
proceed with the contracts. Such a course would un- 
doubtedly force matters to a head and would decide 
whether, the State having intervened, contracts made 
before the war, under peace conditions, can be binding 
if the State does not come in and give financial aid to the 
builder. 


The Coal Trade. 


The position in the coal market is very firm. 
The notification that the recent limitation of coking 
quality coal was in abeyance has had a beneficial effect 
on prices and business has been more active. For imme- 
diate delivery all qualities are very scarce, and sellers 
hold firmly, and in many grades, especially coking quali- 
ties, indicate further edvances. Best steams for all 
positions are practically unobtainable and quoted at 
nominal figures. Steam smalls are very steady and for 
immediate loadings can be obtained at 13s. 6d. Second 
steams, also prime steams, are scarce and firm. Tonnage 
difficulties are causing uncertainty in the Durham section, 
and the majority of buyers prefer to await developments. 
The South Metropolitan Gas Company is reported to be 
still buying coal for the ensuing year’s supply. Certain 
qualities have been fixed up under the Coal Prices Limita- 
tion Act of 4s. advance on prior business, which makes 
prices 15s. to 16s. It is understood, however, that there 
is a proviso that, should the Government agree to enlarge 
the limitation figure, the collieries will receive the differ- 
ence. On the open market best Durham gas coal is now 
from 22s. 6d. to 23s. and seconds 22s. Quotations as 
follows :—Northumberlands : Best Blyths, 25s. to 27s. 6d.; 
second Blyths, 21s. to 23s.; best smalls, 13s. 6d.;  un- 
screened, 20s. to 22s.; households, 23s. to 25s.; bunkers, 
21s. to 22s.; Tyne prime steams, 25s. to 27s. 6d.; Tyne 
second steams, 22s. to 23s.; prime smalls, 15s. to 16s.; 
ordinary smalls, lls. 6d. to 12s. 6d. Durhams: Best 
gas, 23s.; second gas, 22s.; special Wear gas, 24s. to 25s.; 
smithy, 21s. to 22s.; coking unscreened, 22s.; coking 
smalls, 21s.; bunkers, ordinary unscreened, 21s. to 22s.; 
hest qualities, 23s.; foundry coke, 37s. 6d.; gas coke, 27s. 
to 28s. 











SHEFFIELD. 


(From our own Correspondent.) 


The Pooling of Wagons Question. 

ONE must not, I suppose, be too definite on the 
point, but presumably the question of pooling wagons, 
so far as private owners are concerned, has been dropped 
for the present, though in all probability the railway com- 
panies may be doing something in the matter. There 
are many firms in Sheftield owning a large number of railway 
wagons, and it may be recalled that a few weeks back I 
drew attention in my letter to the protest they had regis- 
tered against any scheme which compelled them to come 
into a pool. The contention was that whereas they knew 
now exactly what wagons they had available for dispatch 
to and from collieries and with general merchandise, 
under any pooling system they would have no guarantee 
ot being served anything like as well, with the result that 
« firm owning several hundreds of wagons would be in no 
hetter position than one owning only a very few or even 
none. That seems to have been the feeling, more or less, 
in every similar centre of industry, and to have influenced 
the apparent results of the movement. From the incep- 
tion of the scheme, however, there were many who had 
no expectation of any other outcome, but, in the opinion 
of railway people, private owners have been opposing 
themselves to a plan which, could it be carried through, 
would certainly lead to a very considerable economy in 
railway transit, and economy of this kind is much needed 
just now, when traffic is generally in such a state of con- 
gestion. Really nothing should be left undone in an 
endeavour to overcome this difficulty, and railway com- 
panies believe that a large amount of wastage could be 
saved by the pooling of all wagons, large numbers of 
which are at the present time doing long return journeys 
empty. Collieries and coal merchants would be probably 
as much concerned with any pooling arrangement as any 
class of private owners, and one of their contentions is 
that little could be saved in the case of coal wagons 
running full to, say, London, for obviously they would 
not be bringing coal back in the direction of the pits. 
But it has to be remembered that certain classes of coal 
wagons—not all, of course—might be very well utilised 
for bringing back general merchandise from the South or 
imported metals or timber from the East Coast. 


What the Companies May Do. 


However, it is quite likely that the railways 
themselves will take steps to form a wagon pool between 
them. They have for a long time, and particularly since 
the commencement of the war, been coming into closer 
working agreement, so that such a movement would be 
perfectly natural and consistent. The regulation which 
requires a “ foreign’? wagon to run back empty, perhaps 
across half the island, would then be unnecessary, and 
we should no longer see half and quarter-filled wagons 
running south or north on, say, three different systems 
and so causing waste of tonnage and haulage. Each 
wagon would be loaded to its correct capacity before being 
dispatched in any direction, whether the goods had been 
originally consigned by one railway or another, and thus a 
very real saving would be effected. The ‘ control” 
system, of course, aims at preventing the running of under- 
loaded wagons, but does it accomplish its purpose ? 
The suggestion would involve no radical change, for rail- 
ways have long since ceased to send out canvassers from 
their goods departmenis, and in most ways appear to 
act as if, in_spirit at any rate, they were part of one big 





monopoly in which the Government itself has a part. 
All that is wanting is that they should take another good 
stride forward along the path of practical organisation, 
and then, perhaps, when private wagon-owners were 
shown what advantages accrued from the pool they would 
be more ready to throw in their lot with the railway com- 
panies. I have heard complaints that even now the latter 
sometimes commandeer empty private wagons to load 
them up with general goods on a return journey, but I 
very much doubt if that could be proved. There has also 
been a suggestion that railway companies should purchase 
all wagons now privately owned, but I do not think such 
a proposal has been seriously considered. Some twenty 
or thirty years ago the companies offered to purchase 
private railway waggns, and I believe a large number of 
vehicles were turned over to them. The valuation of the 
rolling stock was very much in favour of sellers, which 
probably accounted for the freeness with which they 
came forward ; but the bargains then secured by private 
holders might be easily eclipsed if some of the latter’s 
wagons were sold at prevailing market prices, which are 
very high—record figures, in fact. But whatever is done, 
manufacturers here can see large opportunities for transit 
improvement, though they have suffered to such an 
extent of late that they entertain little hope of better 
things. 


Round the Works. 


A very acceptable addition to the rolling mill 
capacity of Sheffield is just being made, a well-known firm 
having erected a couple of sets of rod mills giving an out- 
put of about 150 tons of finished rods per week. These 
mills are to be driven by a 175 horse-power gas engine, 
with ropes and fly-wheels. Generally speaking, works 
here, with the exception of the labour position, are showing 
little change. Every nerve is being strained to meet the 
demands of the Government—demands which are in- 
creasing—and it must be said that the result in the main 
issplendid. Output is bounding upward, but the maximum 
capacity of the district is under constant expansion, and 
to what extent it may run yet it is difficult to foresee. 
Even the cutlery works, though not at present ‘* con- 
trolled,’ are under an engagement to reserve four-fifths 
of their output for the requirements of the Government 
and of our Allies, and private trade is quite in the back- 
ground. There are still, however, a good many applica- 
tions for certificates for the export of carbon steels and 
also for licences for the export of high-speed steel and 
manufactures thereof, but the latter are, of course, very 
difficult to obtain. New oversea business includes tools 
for Buenos Aires, Bahia, Rangoon and Calcutta, steel for 
Toronto and Barcelona, cutlery for Philadelphia, Ottawa 
and Buenos Aires, files for Iquique and saws for Para. 
The extent to which one may go in revealing the nature 
and volume of the work which is really keeping Sheffield 
at such high pressure is becoming more and more limited, 
but it is perhaps giving away no secret to mention that 
Japan, our Far Eastern Ally, is much increasing her 
requirements in the way of steel and tools, and especially 
of files. It is likely, from what I learn, that the steel 
melting capacity of the district will shortly be very 
appreciably increased. 


Mining Engineering. 


Sheftield was well represented at an interesting 
gathering at Doncaster the other day, the occasion being 
a meeting of the Midland Institute of Mining, Civil, and 
Mechanical Engineers. Mr. C. C. Ellison, of the New 
Monckton Collieries, in the course of his presidential 
address, spoke of the great strides made by colliery enter- 
prise in the last two decades in working very large areas 
and at remarkable depths. He mentioned that one of the 
difficulties that had followed these developments was the 
enormous increase of small coal, and then traced the 
growth of the coking industry of the Doncaster coal area. 
As far back as 1897 by-product ovens were in use at the 
Wharncliffe Silkstone Colliery, and now, of course, there 
were very many installations, all producing highly satis- 
factory results. Naturally the increase in these installa- 
tions decreased the supply of beehive coke, for which most 
steel melters had a decided preference. Short supplies, 
however, compelled them to use an increasing amount of 
patent coke, and gradually the prejudice against it was being 
overcome. That, Mr. Ellison pointed out, was what had 
been done in Germany years ago. As to the value of small 
coal, the normal prices obtained over the past ten years 
had only been rendered possible by reason of the increased 
value represented by the by-products obtained in coking 
operations. Then there was the very important part that 
one of the by-products, benzine, was playing in the war, 
large plants having been erected for extracting from it 
toluol, now such an essential in the manufacture of high 
explosives. Little, however, might be said upon that matter 
beyond the hint that things were going quite well. One 
point made by Mr. Ellison is worthy of special attention. 
He urged upon all mining interests the importance of 
studying the question of by-product extraction. There 
is much ground to make up yet. When peace comes, 
home industries will have to be encouraged to a greater 
extent than we have considered necessary in the past. As 
a nation we shall have to become less dependent upon 
outside help. One or two sharp lessons in this direction 
have been already administered to the steel trade, for 
instance, and one may add that those lessons have been 
learnt. The same thought was in the President’s mind 
when, at the conclusion of his address, he urged that there 
were many things for which, in pre-war days, we had gone 
to Germany, that could be just as easily made here, and 
we should lay ourselves out to make them. There was 
an enormous field open, and it was to be hoped that the 
Government would give its support to the recommenda- 
tions which might be made by the Advisory Council for 
Scientific and Industrial Research, and that it would assist 
financially, when required, the industries of this country, 
as those of Germany had been assisted by the banks there. 
Professor Fearnsides, of Sheffield University, spcke of 
the value of coke oven gas, and regretted that statutory 
requirements and the vested interests of gasworks pre- 
vented collieries from supplying this cheap power to manu- 
facturers round them. Mr. W. McD. Mackay, of Leeds, 
alluded to the value of benzine as a substitute for ordinary 
motor spirit, and Mr. J. H. W. Laveride, of Sheffield, 
explained that by-product coke was now being tried in 





the crucible steel trade, but that manufacturers preferred 
the beehive brand, which, though it was rather dearer, 
yielded a greater output. 


Mining Electrical Engineers. 


Whilst on the subject of collieries in the Doncaster 
area—in which, of course, the Sheffield district is in every 
way concerned—a word might be said, in passing, regarding 
the Yorkshire branch of the Association of Mining Elec- 
trical Engineers, of which Mr. R. Holliday is president. 
The membership, it appears, has not been making the pro- 
gress of late that might reasonably have been expected of a 
branch of such a useful institution, and at the last annual 
meeting of the Association, an Investigation Committee 
was appointed to consider the financial condition. This 
committee recommended, amongst other things, that the 
subscription for working electricians should be reduced to 
10s. 6d., and that the payment to the branches of 25 per 
cent. of subscription income should be conditional upon 
a branch collecting the whole of the subscripiions of its 
members. The Yorkshire branch met on Saturday, and 
whilst approving the former proposal, suggested that in 
the latter the condition be the collection of 90 per cent. 
of the subscriptions. Beyond the financial aspect, how- 
ever, it was felt that something more might be done to 
increase the membership by making the meetings more 
attractive, such as by the reading of papers by local 
members, and the arranging of visits to local installations. 
Really the branch is admirably situated for becoming very 
much alive and full of usefulness, and it is to be hoped that 
when next reference is made to it in this column it will be 
for the purpose of showing what a great improvement has 
taken place. 


Pig Iron and Billets. 


Although maximum prices for all pig iron have 
been fixed, there seems an extracrdinary degree of uncer- 
tainty pervading the markets, and in these circumstances 
it is not particularly surprising that consumers are not 
prepared to say very much about fresh forward business. 
Even sellers are not keen, for practically all the iron made 
is going straight into consumption on contract deliveries, 
and whatever volume of business is passing is chiefly to 
satisfy immediate wants. The maximum for West Coast 
mixed Bessemers is 127s. 6d. f.0.t., but it is said to be nearly 
impossible to persuade makers to discuss business on such 
terms. Makers cannot understand why a sliding scale, 
moving in accordance with the ore market, should have 
been granted to the East Coast and refused to the West 
Ccast. Perhaps it was that one generally thinks of West 
Coast hematite as being made of native ore, whilst foreign 
ores enter largely into the question on the East Coast. 
But then, of course, it is pretty generally understood, 
nowadays, that a good deal of foreign ore is imported by 
the West Coast people, so that, looked at from that point 
of view, it does seem as if whatever sliding scale arrange- 
ment, in view of rising foreign ore prices, was made for 
the one district should be equally applicable to the other. 
That is just where the difficulty exists, and under present 
conditions East Coast makers are asking 141s. to 142s. 
delivered Sheffield for mixed numbers, compared with the 
maximum delivered quotation of 135s. 6d. for West Coast 
mixed Bessemer numbers. Special qualities of irons 
range from 146s. to 151s. delivered. Makers of Lincoln- 
shire iron are asking the full maximum of 87s. 6d. for basic, 
but foundry and forge are obtainable at 82s. 6d. f.o.t. 
Derbyshire foundry is quoted 81s. to 82s., furnaces and forge 
is 78s. Gd. to 79s. All quotations of billets, whether basic 
or acid, are still virtually nominal, supplies being very 
difficult to obtain. 


Fuels. 


The steam coal market remains practica:ly 
unchanged, though collieries are being greatly pressed for 
deliveries of contract supplies for inland works. Ship- 
ments are not on a very extensive scale, as licences are 
being issued very sparingly for exports to neutrals. A 
good tonnage, however, is going to allied countries from 
the Humber ports. The weight of coal available for the 
open market is a very limited one indeed, many collieries 
now being fully sold under contract for the entire produc- 
tion of their pits. The demand for small fuel is particu- 
larly active ; in fact, many of the inquiries coming forward 
collieries will be quite unable to dea] with, as contracts 
are absorbing the whole output. Prices of steams are 
firmly held at per ton at pit as follows :—Best South York- 
shire hards, 17s. to 18s.; best Derbyshire hards, 16s. 9d. 
to 17s. 6d.; seconds, 15s. 6d. to 16s.: steam cobbles, 15s. 6d, 
to 16s. For open market export business, however, 
substantially higher figures than these are readily obtained, 








SCOTLAND. 
(From our own Correspondent.) 


Trade Problems. 


SINcE the commencement of the war manufac- 
turers generally have been confronted with difficulties of 
an unusual nature which threatened to put an end to 
their producing power, and no sooner was one difficulty 
successfully negotiated than another of equal importance 
arose. Unfortunately this state of affairs is still present 
with us. The costs of raw materials have reached a very 
high level, and the consequent increase in the cost of the 
manufactured article naturally leads one to wonder how 
the private trader, who is not altogether squeezed out by 
the Government demands, can secure a market which 
justifies him in purchasing goods at the present rates. 
There is no doubt that the scarcity of raw materials is 
responsible to a large extent for the present position. 
The reason for this scarcity is not far to seek. Belgium 
and Germany used to be the chief sources of supply, but 
since the beginning of the war manufacturers have had 
to rely on imports from America and the available home 
supplies. For some time the former were fairly regular 
in view of a slackness in trade in America, but the placing 
of large contracts there has worked a change in the situa 
tion, and the supplies of raw materials available for 
shipment to this country have gradually diminished. 
This brings us to the question of the scarcity of carrying 
tonnage and a consequent rise in freight charges, which 
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are now on a totally unprecedented level in all markets. 
Many are inclined to lay the blame on the shipowner, 
asserting that an unfair and unpatriotic advantage is 
being taken of the ruling condition, but, after all is said 
and done, is it not a commercial axiom that the price of 
anything is regulated by the demand and supply, and 
with charterers tumbling over one another to secure any 
tonnage available, it is a moot point who is responsible 
for the high rates of freight. This question must also 
be viewed from another standpoint, relative to the 
suggested intervention by the Government to fix maximum. 
rates, which reveals the fact that the freighting is not 
wholly confined to British vessels, and it would be a difficult 
matter to bind the British shipowner to rates which would, 
no doubt, make competition with the foreigner out of the 
question. The problem of freightage has become more 
prominent within the past few days in view of the negotia- 
tions of the Government on the question of maximum 
steel prices, and the bearing of freight charges on these 
prices has been more clearly defined from the Scotch 
producers’ point of view. Scotch steel makers have been 
requested to sell steel plates at £11 10s. per ton and angles 
at £11 2s. 6d. on a hematite basis of £6 2s. 6d., but with 
Seotch hematite quoted at nearer £6 15s. the request is 
rather difficult. Further, Scotch pig iron makers state 
that they find it impossible to sell hematite at a lower 
figure than the present until such time as the inward ore 
and other raw materials used in the manufacture of 
hematite are brought down to a lower price and also held 
at a fixed level. The ore merchants, on the other hand, 
contend that the high price of ore is due to freight charges. 
It would seem, therefore, that the question of freight 
charges is the dominating factor in the situation, and 
though by common consent something must be done to 
relieve that situation, the mode of procedure is difficult 
to determine. At present large quantities of ore are 
carried to this country by Grecian, Spanish and Norwegian 
vessels, and it is, of course, impossible in the meantime 
for the Government to request the owners of these vessels 
to reduce their rates, but is it not possible that some 
scheme might be devised whereby these most necessary 
cargoes of ore should be carried by British-owned vessels, 
when an opportunity would be afforded of coming to a 
more reasonable arrangement all round. 


Seamen’s Wages. 


The wages of seamen on the routes between the 
Clyde and English and Irish ports were fixed last week 
for the period of the war, and now the Glasgow officials 
of the British Seafarers’ Union have presented an applica- 
tion to the shipowners for an advance of 20 per cent. on 
the current rates of wages of seamen and firemen employed 
on liners engaged in the Transatlantic trade. Prior to 
the war the men were paid £5 10s. per month, but since 
then their wages have been increased to £6 10s., with a 
war bonus of £1, so that at present they are in receipt of 
£7 10s. per month. The existing agreement stipulates 
that three months’ notice must be given, and this has been 
given accordingly. 


Pig Iron. 

There are seventy-one furnaces in blast in Seot- 
land, three more than in the preceding week and two 
fewer than in the corresponding week of last year. Pro- 
ducers of Scotch hematite are easily disposing of their 
outputs, while there has been an improvement recently 
in the demand for ordinary brands, particularly on export 
account. Quotations are very high at present, but 
though consumers appear to be well covered at present, 
makers are not apparently anxious to press sales even at 
current rates. The exports of Scotch pig iron during 
the past week amounted to 1368 tons, an increase of 89 
tons over the preceding week. The pig iron warrant 
market was only moderately active during the past week, 
the total turnover amounting to 15,000 tons. The tone 
was firm throughout, however, and Cleveland iron closing 
at 80s. 8d. per ton cash buyers showed a gain of 2s. 4d. 
per ton on the week. : 


Quotations. 


The prices of Scotch makers’ iron have again 
heen advanced and are quoted as follows :—Monkland 
and Govan, f.a.s. at Glasgow, Nos. 1, 100s.; Nos. 3, 99s.; 
Carnbroe, No. 1, 104s.; No. 3, 100s.; Clyde, Summerlee, 
Calder and Langloan, Nos. 1, 106s.; Nos. 3, 101s.: Gart- 
sherrie, No. 1, 107s.; No. 3, 101s.; Glengarnock, at 
Ardrossan, No. 1, 106s.; No. 3, 101s Eglinton, at 
Ardrossan or Troon, No. 1, 101s.; No. 3, 99s.; Dalmelling- 
ton, at Ayr, No. 1, 105s.; No. 3, 103s.; Shotts, at Leith, 
No. 1, 106s.; No. 3, 101s. per ton. 








Finished Iron and Steel. 


There is no change of importance to report in the 
position of the steel trade. Makers report continued 
pressure for delivery, especially for shell bars. Practically 
all the available output of steel is absorbed, either directly 
or indirectly, by the Government requirements, which 
still continue on a large scale, and ordinary merchant 
tonnage is now of a very restricted nature. The export 
demand is satisfactory. Black sheet makers are largely 
in arrears with deliveries of the heavy gauges, and there 
appears to be no prospect of the production equalling 
requirements in the meantime. The price of 7 to 11 b.g. 
is now £17 10s., less 2} per cent. delivered Glasgow ware- 
house. Malleable iron makers are extremely busy. 
Their iron and steel departments are full up with work, 
and there is considerable pressure for deliveries. ‘‘ Crown ” 
iron bars are quoted £13 to £13 10s. per ton, less 5 per 
cent., for home delivery and £12 10s. net f.o.b. Glasgow. 


Seotch Iron and Steel Imports. 


The following is a statement of the imports of 
certain kinds of iron and steel manufactures into Scotch 
ports during the month of December, 1915 :—Wrought 
iron bars, angles, rods and sections : Ex Canada, 2 tons, 
value £23; ex Sweden, 17 tons, value £281. Steel bars, 
angles and shapes, other than girders, joists, &c.: Ex 
United States, 1022 tons, value £9249 ; ex Sweden, 76 tons, 
value £1382. Iron and steel hoops and strips: Ex United 
States, 1305 tons, value £14,680. Iron or steel sheets and 
plates not under lin. thick: Ex United States, 70 tons, 





value £609; ditto, under fin. thick: Ex United States, 
3158 tons, value £41,029. Total: Ex United States, 
5555 tons, value £65,567 ; ex Canada, 2 tons, value £23 ; 
ex Sweden, 93 tons, value £1663. 


Coal. 


The demand for coal of all sorts both for home 
and abroad continues very firm, and under present 
conditions is much in excess of the supply. Collieries 
in all districts are extremely busy and values are parti- 
eularly firm. Collieries in the West of Scotland have 
heavy bookings both for round and small coals and are 
kept busily employed keeping up with the demand. Best 
ells, splints and navigations are very well placed, while 
great difficulty is experienced in arranging supplies of the 
smaller sizes of nuts. Collieries in the East of Scotland 
are similarly placed and, generally speaking, there is very 
little free coal for disposal this month. Shipments for the 
week amounted to 184,339 tons, compared with 163,082 
in the preceding week and 200,808 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow, 
2ls. 6d. to 21s. 9d.; splints, 25s. to 32s.; navigations, 
24s. 6d. to 25s.; steams, 18s. 6d. to 21s.; treble nuts. 21s. 
to 21s. 6d.; doubles, 20s. 6d. to 20s. 9d.; singles, 19s. to 
19s. 6d.; best screened navigations, f.o.b. at Methil or 
Burntisland, 26s. to 27s.; first-class steams, 23s. to 23s. 6d.; 
best screened steam coal, f.o.b. at Leith, 21s. Gd. to 22s. Gd. 
per ton. 








AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Very strong conditions prevail in the steam coal 
trade, and the position generally is very reminiscent of 
the state of things in the early part of last year, when coals 
were up to 40s. At the present time there is just as much 
difficulty in getting supplies, if not more, but so far values 
of ordinary second Admiralties have not touched more 
than 35s., and this price has only been obtained for 
comparatively small lots. The popular impresssion at 
such times as these is that the bulk of the coals being 
shipped are sold at such abnormal prices, and that as a 
consequence colliery Owners are reaping a rich harvest. 
All engaged in the commercial side of the industry know 
that the reverse is the case, and indeed it is doubtful 
whether the total quantity changing hands at the current 
prices is more than about 2 per cent. of the output. The 
difticulty of obtaining coals has had a certain amount of 
influence even on freight rates. In many instances ship- 
owners with ready tonnage have had to accept rather less 
than the market rate or else keep their boats idle for some 
days, but still the outward freight market has not by any 
means been affected sufficiently to cause any general 
relaxation in rates. As much as 90s. has been paid for 
Port Said, 86s. for Alexandria, 90f. for Marseilles, 38s. 6d. 
for Gibraltar, 75f. for Algiers, 80s. for Genoa options, 50s. 
for Malaga, 35s. for Lisbon, 45f. for Bordeaux, and 24s. 
for Rouen. These are in most cases record figures, and 
even shipowners concede that they are unreasonable. 
Only the most urgent business can be carried through with 
such freight costs as these. Last week-end a_ vessel 
carrying 5000 tons was taken up for Port Said at 90s. 
This means a freight alone of £22,500, and assuming the 
coals were worth 30s. per ton, this makes a total of £30,000 
for a cargo of 5000 tons, not including costs of handling 
on the other side or allowing for any profits. The cost of 
transportation was three times the actual value of the 
cargo. The Cardiff Chamber of Commerce has this week 
returned to the fray. The Council of the Chamber has 
very carefully gone into the question and framed a number 
of proposals for consideration by the members of the 
Chamber. These proposals are of a drastic character, and 
open with the assertion that ‘it is urgently necessary for 
the successful conduct of the war that a check should at 
once be placed on the excessive cost of coal delivered to 
our Allies by a limitation of the rates of freight for trans- 
port by sea.” The opinion expressed by shipowners was 
that the only way to secure relief was to lessen competition 
by stopping the carrying of goods that were not needed, 
and of effecting economies in the administration and work- 
ing of tonnage in Government service. 

The question of the limitation of freight rates evoked 
considerable discussion when the Chamber of Commerce 
again met on Wednesday. The proposals of the Council 
of the Chamber were carried practically as they stood, 
except that in regard to the first proposal the word ‘‘ reduc- 
tion’? was substituted to meet the shipowners’ wishes, 
and it was agreed also that the “‘ reduction” should apply 
to coals and other goods as well as freight rates. Ship- 
owners contended that if rates were brought down, then 
there should be some compensation, particularly in the 
cost of bunker coals. It was also urged that the building 
of additional merchant steamers should be pushed on with 
all speed, and that this class of work should come under 
the Munitions Act as special war work; further, that 
steps should be taken to speed up the dispatch at the ports 
by bringing back dock workers from the colours as far 
as they could be spared and by employing prisoners of 
war in the work of discharging ships. During the dis- 
cussion the statement was made by one charterer that out 
of fifty boats which he had chartered in the past few weeks 
only one was a British vessel. Eight were French-owned 
and the rest belonged to neutrals, thus showing the 
enormous earnings of neutral owners. 


WALES 


Contract Operations. 

Tenders were sent in a fortnight ago for 260,000 
metric tons of large steams for delivery over the next ten 
months for the Egyptian State Railways. The offers held 
good for ten days, but the period expired last Saturday, 
and as the firms which sent in prices have heard nothing 
from the authorities, it is evident that they are not prepared 
to buy. Only three or four firms offered supplies, and their 
prices are reported to have been between 27s. and 28s. 
per ton f.o.b. It is not supposed that the Egyptian State 
Railway authorities intend purchasing American coals, 
as apart from the difficulty of lifting the coals the cost 
would be heavier than shipping from South Wales, even 
taking the coals at the prices reported to have been sent 
in, and the current rate of freight to Alexandria, ‘The 


‘middle of February. 


last rate paid this week for Cardiff to Alexandria was 86s., 
whereas tonnage from the United States to Alexandria is 
about 120s. 


Current Business. 


Current operations have undergone considerable 
curtailment during the past week. Colliery owners have 
been so heavily booked up that their position has pre- 
cluded business for fairly prompt loading, except in the 
matter of small parcels, for which top values ruling 
have been easily obtainable. Practically all the leading 
qualities have been out of the market, and prices have 
been very largely nominal. The way in which tonnage has 
come along has created no little surprise, and it is fully 
expected that a strong market will be seen well into the 
Odd lots of ordinary second 
Admiralties easily command 35s. for fairly early loading, 
and this is also the figure demanded for best drys for any 
position. Ordinary dry coals have been sold at 32s. 6d. 
and are rather scarce. Monmouthshire coals have been 
very firm. Very little of the best black veins or Western 
Valleys have come on the market, and values are nominally 
about 32s. 6d. to 35s. Best Eastern Valleys are very tight, 
and have been more so owing to the fire at Messrs. 
Partridge, Jones and Co.’s Blaenserchan colliery. Quota- 
tions have ruled about 32s., while ordinary Easterns have 
changed hands round about 30s. to 30s. 6d. Bituminous 
coals have continued well in demand, No. 3 Rhondda large 
being on the basis of 35s. and No. 2 Rhondda large about 
29s. Small coals have continued very steady at about 
19s. for best bunkers, but cargo sorts have been irregular, 
and prices have ranged from about 10s. 6d. to I4s. for 
the best. Patent fuel has been a firm market. Business 
has been done at 32s. 6d., and as much as 35s. is now 
asked, some firms being so full up that they decline to 
quote. Pitwood has come along a little better, but no 
impression has been made on values, which remain about 
about 52s. 6d. to 53s. 6d. 

LATER. 


Coal values show a tendency to improve further, more 
especially for prompt loading. Ordinary traders cannot 
obtain any of the better quality coals, except in very rare 
instances, and then the parcels are small. There has been 
more inquiry for supplies over a longer period ahead than 
for the past few weeks, which rather tends to show that 
buyers are coming round to think that coals may continue 
very firm for some time. Ordinary second Admiralty 
large are fully worth 35s. This figure has even been paid 
for Western Valleys. Best Eastern Valleys being un- 
obtainable, a better demand has fallen on the inferior 
Easterns, for which colliery salesmen ask 32s., but middle- 
men will take 31s. All other large coals are strong, and 
smalls are steady, there being no change in patent fuel 
and pitwood, 


Approximate Values. 

Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 32s. 6d. to 35s.; ordinaries, 
31s. 6d. to 32s. 6d.; best drys, 33s. to 35s.; ordinary drys, 
32s. to 33s.; ! 








best bunker smalls, 19s. to 19s. 6d.; best 
ordinaries, 18s, to 19s.; cargo smalls, 12s. to 14s.; inferiors, 
10s. to 12s.; washed smalls, 13s. to 15s.; best Monmouth- 
shire black vein large, 32s. 6d. to 35s.; ordinary Western 
Valleys, 32s. 6d. to 35s.; best Eastern Valleys, 32s. to 
32s. bd.; seconds, Eastern Valleys, 30s. to 31s. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 

23s.; No. 3 Rhondda large, 32s. 6d. to 35s.; 


holds, 22s. to 2 
smalls, 24s. to No. 2 Rhondda large, 27s. id. to 30s.; 












through, 24s. to 25s.; smalls, 15s. 6d. to 16s. 6d.; best 
washed nuts, 26s. to 28s.; seconds, 23s. to 25s.; best 


washed peas, 25s. to 26s.; seconds, 22s. 6d. to 23s. 6d. 
Patent fuel, 32s. 6d. to 35s. Coke: Special foundry, 45s. 
to 47s. 6d.; good foundry, 42s. 6d. to 45s.; furnace, 
35s. to 38s. Pitwood, ex ship, 52s. 6d. to 53s. 








6d. 


Newport. 

The market in Monmouthshires has displayed 
throughout a firm tone, with a tendency for values to 
improve. Tonnage last week fell off to a material extent, 
but since then fresh arrivals have more than made up for 
outgoing steamers, with the result that coal values are 
stronger than a week ago. Business has been very 
restricted and confined to very small parcels. Small 
coals have not been relatively as good as the large, but 
the irregularity has been mainly in the inferior sorts. 
Approximate prices :—Steam coal: Best: Newport black 
vein large, 32s. 6d. to 35s.; Western Valleys, 32s. 6d. to 
35s.; Eastern Valleys, 31s. 6d. to 32s. 6d.; other sorts, 
30s. to 31s.; best smalls, 16s. 6d. to 17s. 6d.; seconds, 
15s. to 16s. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s. Patent fuel, 30s. to 32s. 6d. Pit- 
wood, ex ship, 53s. to 53s. 6d. Nominally bars are on the 
basis of £11 15s. to £12 for both Siemens and Bessemer 





qualities. Rails are firm, and business has been arranged 
at £11 15s. to £12 for heavy sections. The demand for 


hematite is reported good, with values well maintained 
at £7 5s. for Welsh hematite delivered at works. [ron 
ore is harder at 37s. 6d. to 38s. for best Rubio. Shipments 
of tin-plates have been very limited, but home inquiry 
has improved. Prices are 26s. per box for 20 ~ 14 and 
52s. 6d. and 53s. for 28 % 20, 


Swansea. 

Business has been on a fair scale, but the demand 
for anthracite has fallen off considerably compared with a 
few months ago, and as a consequence values have fallen 
off. Machine-made cobbles and nuts, beans and peas 
maintain a steady tone. Rubbly culm has come in for a 
rather better demand, and prices are a little higher. 
Steam coals have improved. Approximate values : 
—Anthracite: Best malting large, 28s. 6d. to 30s.; 
second malting large, 24s. 6d. to 26s. 6d.; big vein large, 
22s. 6d. to 24s.; red vein large, 20s. 6d. to 21s. 6d.; 
machine-made cobbles, 40s. to 42s.; French nuts, 42s. 6d. 
to 44s. 6d.; stove nuts, 41s. to 43s.; beans, 32s. 6d. to 
33s. 6d.; machine-made large peas, 19s. 9d. to 20s. 9d.; 
rubbly culm, 6s. 3d. to 7s. 3d.; duff, 2s. 9d. to 3s. Steam 
coal: Best large, 26s. 6d. to 30s. 6d.; seconds, 24s. 6d. 
to 25s. 6d.; bunkers, 19s. 3d. to 22s.; smalls, 12s. to 13s. 6d. 
Bituminous coal : No. 3 Rhondda large, 25s. 6d. to 27s. 6d.; 
through and through, 21s. 6d. to 23s. 6d.; smalls, 17s. to 
19s. 3d. Patent fuel, 27s. to 28s. 
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Tin-plates, &c. 


Returns show that while production of tin-plates 
last week was about the average, viz., 61,026 boxes, the 
quantity shipped was unusually low, being only 19,732 
boxes. Values continue very firm on the basis of prices 
a week ago, but while the price is 26s. for 20 « 14, there 
are many contracts running which do not average more 
than 21s. per box. The following are the official prices 
reported from the Swansea Metal Exchange :—Tin- 
plate and other quotations: I.C., 20 « 14 « 112 sheets, 
26s.; 1.C., 28 x 20 56 sheets, 26s. 6d.; I.C., 28 x 20 x 112 
sheets, 523. 6d.; LC. ternes, 28 x 20 « 112 sheets, 
43s. 6d. to 45s.; galvanised sheets, 24 g., £25 10s. to £26, 
in bundles ; block tin, £179 per ton cash, £179 10s. 
per ton three months; copper, £91 5s. per ton cash, 
£91 15s. per ton three months. Lead: English, £32 10s. 
per ton; Spanish, £31 17s. 6d. per ton; spelter, £91 per 
ton. Iron and steel :—Pig iron: Standard iron, 81s. 6d. 
per ton cash, 82s. one month; hematite mixed numbers, 
115s. per ton cash, 116s. one month; Middlesbrough, 
SIs. 9d. per ton cash, 82s. 3d. one month; Scotch, 
87s. 10$d. per ton cash, 88s. 74d. one month; Welsh 
hematite, £7 2s. 6d. dd. cash, £7 5s. one month; East 
Coast hematite, nominal; West Coast hematite, nominal. 
Steel bars: Siemens, £11 10s. to £12 per ton; Bessemer, 
{11 10s. to £12 per ton. Steel rails, heavy sections, 
£10 17s. 6d. per ton. Tron ore: Rubio, 37s. 6d. to 38s. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya Institution oF Great Brirarn.—-Albemarle-street, 
Piccadilly, W. The Friday Discourse will be delivered by Dr. 
Leonard Hill. The subject is ‘The Science of Clothing and 
the Prevention of Trench Feet.” At 5.30 p.m. 

PuysicaL Society or Lonpon.-—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. The 
Second Guthrie Lecture will be delivered by Mr. W. B. Hardy, 
on “Some Problems of Living Matter.” At 5 p.m. Editing 
Committce meeting at 4.15 p.m. Council meeting at 4.30 p.m. 

Norru-East Coast INSTITUTION OF ENGINEERS AND SuHip- 
BUILDERS.—-In the Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. Resumed 
discussion on “ The Time Element and related Matters in some 
Ship Calculations,” by Professor J. J. Welch. To be read and 

time — permitting —discussed :—“‘ The Standardisation of 
Stability Curves,” by Mr. Wilfrid Ayre. At 7.30 p.m. 


SATURDAY, JANUARY 29ru. 


THe INSTITUTION OF Locomotive ENGINEERS.—Caxton Hall, 
Westminster. The annual general meeting will take place at 
3pm. Mr. R, E. L. Maunsell, Chief Mech. Engineer of the 
S.KE. and C. Railway, will address the meeting. 

Tne AssociaTION OF Mintnc ELecrricaL ENGINEERS : 
NorTs AND DERBYSHIRE Brancu.—At the University College, 
Nottingham. Discussion, ‘* Unusual Breakdowns in Colliery 
Electrical Plant,” by Mr. Roger Devine. ‘ Notes on Experi- 
ments with Battery-Signalling Bells, following the Senghenydd 
Explosion,” by Mr. G. M. Hafvey. At 3.30 p.in. 


TUESDAY, FEBRUARY Isr. 


Tue Roya Soctety or Arts.—John-street, Adelphi, W.C. 
Meeting of the Colonial Section. At 4.30 p.m. 

Tue INstTituTION OF RalILway Sicnat ENGINEERS.—At the 
Institution of Eleetrieal Engineers, Victoria Embankment, 
London. Ordinary general meeting. Discussion, introduced 
by member of the Council. At 2.30 p.m. 

Tuk RONTGEN Soctety.-~At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. Dr. Sidney Russ will 
open a discussion on “‘ The Injurious Effects Produced by 
X-rays.”” Dr. Herschell Harris will give a demonstration of 
lantern slides obtained in Gallipoli. At 8.15 p.m. 


WEDNESDAY, FEBRUARY 2np. 


Tue Instirure or Sanirary EnaGineers.—At Caxton Hall, 
Westminster. ‘‘ The Activated Sludge Process of Sewage Puri- 
fication,” by Dr. Gilbert J. Fowler. At 7 p.m. 

Tae WorsnstpruL Company OF CARPENTERS.—At the Car- 
penters’ Hall, London-wall, E.C.  ‘‘ Memorials and Monu- 
ments,” by Mr, Laurence Weaver. At 7.45 p.m. 

Royat Socretry or Arrs,—John-street, Adelphi, London, 
W.C. ‘“ Women’s Work During and After the War,’’ by the 
Hon. Lady Parsons. At 4.30 p.m. 


MONDAY, FEBRUARY 7ru. 


toyaL Society or Arts.-—John-street, Adelphi, W.C. 
Fothergill Lecture. Lecture I. ‘‘ Flemish Architecture,” by 
Rev. Dr. Herbert West. At 4.30 p.m. 


WEDNESDAY, FEBRUARY 9ru. 


THe Royar Society or Arts.—John-sireet, Adelphi, W.C. 
“The Organisation of Scientific Research,” by Professor J. A. 
Fleming, F.R.S. At 4.30 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.-—At the Royal 
Society of Arts, John-street, Adelphi, W.C. ‘ Petrol Engines 
for Commercial Vehicles,” by Mr. W. D. Williamson. At 8 p.m. 

THe WorsuipruL CoMPANy OF CARPENTERS.—At the Car- 
penters’ Hall, London-wall, E.C.  ‘‘ Sculptures of Rheims 
Cathedral,” by Mr. Arthur Gardner. At 7.45 p.m. 


THURSDAY, FEBRUARY 10rn. 


THe InstireoT1ion oF ELectricaL ENGINEERS.-——Victoria 
Embankment, London, W.C. ‘ The Testing of Underground 
Cables with Continuous Current,” by Mr. O. L. Record. At 
8 p.m, 

Tue Giascow UNIVERSITY ENGINEERING Soctety.—In the 
James Watt Engineering Laboratories, Glasgow. ** Man, 
Considered as a Machine,” by Mr. D. Burns. At 7.45 p.m. 








ContTracts.—The Grimsby Town Council has given a repeat 
order for a motor fire-engine of Merryweathers’ latest ‘‘ Hat- 
field’? motor pump type, capable of delivering 400 gallons per 
minute.—The Monometer Manufacturing Company has received 
orders for sixteen of its latest type of tilting furnace, each of 
600 lb. capacity, from two firms. The same company has also 
received orders from numerous firms in this country and 
abroad for its aluminium melting furnaces, its soft-metal fur- 
naces for tin, lead, &c., and for its hardening furnaces with 
automatic control. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgement is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgement is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM GENERATORS. 


1632. february 2nd, 1915.—-INTERNAL ComMeuUSTION STEAM 
3orLeR, J. W. Haughton, 2, Edenvale-road, Ranelagh, 
Dublin. 

In this boiler the products of combustion of the fuel—oil or 
coal—are mixed with the steam, the mixture constituting the 
motive fuel of an engine. A is the outer shell and B the com- 
bustion chamber with water tubes C across it. D is a plug 
with electric ignitor EK, a passage F for liquid fuel, if used, and 
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a passage G for air and steam. H and J are doors for solid 
fuel, if used. he steam space is divided into two by the parti- 
tion K, The products of combustion pass to the upper division 
through the pipe L, the mouth of which is closed by a weighted 
valve. An orifice M in the partition K is closed by a separate 
weighted valve and through this the steam passes to mix with 
the combustion products.—January 5th, 1916. 


INTERNAL COMBUSTION ENGINES. 


10,483. July 19th, 1915.—ImMPpROVEMENTS IN INTERNAL Com- 
BUSTION Enoines, O. E. Jorgensen, 17, Nyvej, Copen- 
hagen, Denmark. 

The hollow piston A is closed by a cover B, to which two 
concentric tubes C D are attached. The passage through the 
inner tube C is continued through the cover B and the top of 
the piston-rod into the interior of the piston. The annular 
space between the two tubes is also continued into the piston 
interior. The two tubes are joined at their lower ends by a 
conical connection, in which holes are cut. Inside the tube C 
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is 2 pipe E fixed against a rubber cushion at F and provided with 
a head of lignum vitze G, which is a loose fit within the tube C. 
The whole is embraced by a pipe H having a branch J and an 
inturned rim K. Cooling water introduced at L travels up the 
tube E, circulates through the piston, descends down the space 
between the pipes C D, passes through the holes in the conical 
connection and leaves by the branch J. Any leakage past the 
telescopic joint at G descends down the pipe C and joins the 
general outflow.—January 5th, 1916. 


TRANSMISSION OF POWER. 


1291. January 26th, 1915.—Crurcu, A. A. Scott, 6, Spring- 
gardens-road, Heaton, Bradford. 
This is a clutch of the fly-whee! type, designed to take up 





little axial room. The fly-wheel C is suitably mounted on the 
engine shaft D. On its boss is a rotatable sleeve E carrying a 
circular dise F, The dise has fixed to it a toothed wheel G, 
from which the drive is taken to the driven object. Within the 
recess of the fly-wheel, the dise F supports a split ring H. A 
toothed wheel J which may be used to drive a magneto or such- 
like, is mounted slidably on the other end of the fly-wheel boss. 
This wheel is provided with a ball race and against it there can 
be pressed, by hand or foot-operated means, a thrust plate K. 
Pins L project from the toothed wheel J and these, passing 
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through holes in the fly-wheel web, are connected with a coned 
member M, which is designed to engage with the conical surface 
on the inner face of the split ring H. Movement of the cone M 
to the left engages the drive, while movement to the right breaks 
it. The cone is normally held in the engaged position by the 
action of four springs N, which at one end bear against the 
whee! J, and at the other against seats P formed on two heads 
Q, which by bolts R are attached to the fly-wheel web.—-January 
5th, 1916. 


TESTING AND MEASURING INSTRUMENTS. 


10,676. July 22nd, 1915.—IMPROVEMENTS IN ALTERNATING- 
CURRENT AMPERE-HOUR ELectTrRiciry Meters, Landis and 
Gyr Aktiengesellschaft, of Zug, Switzerland, assignees of 
Landis and Gyr, Gesellschaft mit beschraenkter Haftung, 
of Bennigsenstrasse 25, Berlin, Friedenau, Germany. 

The lines of force produced in the limb A by the main current 
coil divide into two parts, one going through the limb B and 
the other through the limb C. Both portions of the tlhix go 
through the Férraris dise D, whereas, however, the part gomg 
through the limb C has solely a brake effect, the part going 
through the limb B has a motor effect, as on the limb B there 
is an unsymmetrical short-circuit winding E, The limb B 
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has an aperture F, leaving for the lines of force only a small 
cross section of iron, which is nearly saturated at low load. This 
has the effect that with increasing load the number of lines of 
force in the limb B increases at a lower rate than the number in 
the limb A. By suitably calculating the proportion the effect 
can be obtained that within wide limits the number of revolu- 
tions of the movable system D is proportional to the load 
current. The regulation can be effected by changing the number 
of ampére-turns of the exciting coil, or changing the effect of 
the short-circuit ring E or the effectiveness of the damping lines 
of force. In addition, a permanent magnet or magnets may be 
provided. Another arrangement is also described.—January 

5th, 1916. 

24,792. December 30th, 1914.—IMPROVEMENTS IN AND RELAT- 
ING TO InNpucTION Motror MeETeERs, William Hamilton 
and Ferranti, Limited, all of Hollinwood, Lancashire. 

This invention relates to induction motor electricity. meters 
provided with a movable or pivoted piece of magnetic material 
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on the magnet for overcoming friction effects. The meter is 
provided with a laminated magnetic shunt stator A, comprising 
a horizontal yoke B, from which depend three arms C, D and E, 
the outer arms, viz., C and E at the lower end being bent inwards 
towards the central arm D. The stator A carries a coil F of many 
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turns of fine wire. The starting device is placed on the central 
limb D below the coil F, and consists of a swinging piece of 
unlaminated iron G having a good magnetic connection with 
the core D by means of an iron screw stud H and washer I. 
In order to lock this piece of iron G in any desired position a 
stamping of brass J is fixed thereto, and is slotted at K and L, 
so that it can be clamped to brass studs M and N projecting 
from the inturned limbs referred to above. This is arranged at 
a suitable place above the armatare disc Q, the series magnet 
represented by R being placed on the other side of the disc 
in the way common in induction motor meters. It is known 
that a conductor if free to move will move from an unshaded 
to a shaded pole, and a similar effect is obtained in this case, 
because the magnetism in the piece G lags behind the magnetism 
of the main pole D since eddy currents are generated in the 
former. Thus, if this piece G be central the force on the con- 
ductor, t.e., on the dise O is along a radius of the dise and causes 
no rotation, but if the piece be displaced to the left, then on 
current flowing through the meter shunt stator coil the disc 
rotates to the left, since the force has then a turning move- 
ment about the centre of the disc. Similarly, if the piece be 
moved to the right, rotation to the right takes place. To increase 
the effect of the iron swinging piece G, it may be surrounded by 
a copper ring Q.— January 5th, 1916. 


PUMPING AND BLOWING MACHINERY. 


January 9th, 1915.—ImPROVEMENTS IN FLUID Pumps, 
TURBINES, &c., The Hon. R. C. Parsons, 39, Victoria- 
street, London, 8.W. 

This appliance is for pumping fluids containing sand, fibrous 
matter, &c. The casing is in two parts A B, carrying respectively 
the inlet C and the outlet D. The impeller centre E is of metal. 
Its vanes F are of specially selected rubber and are attached to 
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the centre metal piece by forming in the latter dove-tailed 
sectioned spiral slots G. Spiral slots H are formed on the inner 
surface of the part B, and into these the resilient blades sweep 
the obstructions carried in the fluid.—January 5th, 1916, 


LOCOMOTIVES. 


11,999. August 19th, 1915.—SuPEeRHEATER, FE. C. R. Marks, 
57 and 58, Lincoln’s Inn-fields, London, W.C. (Communi- 
cated by Schmidt'sche Heissdampf{-Gesellschaft, Cassel- 
Wilhelmshohe, Germany.) 

The header, shown in plan, has a chamber A for the wet 
steam and a chamber B for superheated steam. In the metal 
at the bottom of the latter are formed a series of horizontal 
holes, C, parallel with the centre line of the boile r and com- 


N°; 














municating alternately with the two chambers of the header. 
The superheater tubes D have each affixed to their ends short 
pieces of tubes E of a size to fit within the holes C. These holes 
being provided with an open slot along their lower portions, 
the superheater tube ends can be slid into them and held in 
place by screwed caps F.—January 5th, 1916. 


SHIPS AND BOATS. 


662. January 15th, 1915.—SysTemM or Suip PRopvutston, 
The Warwick Machinery Company (1908), Limited, 83, 
Cannon-street, London, E.C. (Communicated by C. G. Curtis, 
New York.) 

A is a high-pressure turbine coupled directly to the central 
shaft. Two smaller high-pressure turbines BC are coupled 
by gearing to the wing shafts D E. low-pressure turbines F G 
are coupled directly to the wing shafts. H H are the condensers. 
At full speed live steam is admitted to the three high-pressure 
turbines. The Valves J being closed and the valves K opened, 
the low-pressure turbine F receives all the exhaust from turbine 

3 and half that of turbine A. A similar supply is given to 


turbine G. At lower speeds valves K are closed and valves J 
opened. Live steam admitted to the turbines B C then exhausts 
into turbine A, and thereafter through the turbines FG in 
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parallel, For manceuvring, turbine A and either of the turbines 
Band © may be cut out, or the reversing portions of turbines 
Sand Co may be supplied with steam. January Sth, 1Ol6. 


MISCELLANEOUS. 
723. January 16th, 1915.——-IMPROVEMENTS IN OR RELATING 
TO STRAY-WAVE PROTECTION Devices FoR ELeerni 


Circurts, Siemens-Schuckertwerke G.m.b.H., of Siemens 
stadt, near Berlin. 

This invention has reference to devices for protecting electric 
circuits from the influences of stray waves. The lead L, which 
is to be protected against stray-wave disturbance, is wound 
round a vacuum tube constructed in any preferred manner. 
An auxiliary or controlling circuit 8, which contains the relay 
R and a source of current, such as a battery Q, is connected 
by its free ends with the electrodes of the vacuum tube G. The 
pressure at the tube terminals, or the distance apart of the 
eleetrodes, is so adjusted that the tube will just allow current 
to pass when a stray wave of a certain strength strikes it. 
The number of turns of the conductor around the tuhbe—and 


N° 723 








consequently the magnetic field strength—are so adjusted that 
no ordinary or probable increase of current strcugth will be 
sufficient to set up a field which will allow current to pass. 
When therefore a stray wave arises at or above the strength of 
that used in adjusting the tube, it produces in the portion of 
the space immediately adjacent to the loop in the lead, a magnetic 
disturbance which sets up in the interior of the coiled part of 
the loop, and hence in the interior of the vacuum tube G a 
secondary electric field when there is a rapid cessation or dis- 
appearance of the lines of force. This secondary electric field 
ionizes the body of .gas in the tube G, and thereby closes the 
auxiliary circuit 8, whereby the relay R is caused to act and 
operate the releasing circuit T that leads to the cut-outs. 
January 5th, 1916. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tar ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of two of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 


No. 15,136/07.—Internal combustion engines; igniting. 
With the object of keeping them clean the sparking terminals 
of electric ignition apparatus are so constracted as to move, 
relatively to each other, in two directions at right angles. 
Bosch, R., Germany. 

No. 15,363/07.—Pulley blocks. Comprises an arrangement 
of electrically-driven palley block of the type in which the motor 
is placed horizontally on one side of the pulley block proper and 
the starting device on the other. Both the pulley block proper 
and the motor are of usual construction, the base-plate of the 
motor being vertical and forming one of the cheeks of the pulley 
block. Gese, A. A. C., Germany. 

No. 15,797/07.—Oil presses. Open frames for hydraulic oil 
presses, of the kind described, are formed only of uprights 
connected by rings, &c., and arranged according to the shape of 
the pressure plates. The frame may be built into the press or 
may be moved into the press after filling. The press head may 





have an opening, closed by a'sliding plate, to allow feeding, &c., 





of the plates. Pressure cloths, &c., may be used. Austerlitz, 
A., Hungary. 

No. 16,124/07.—Money-delivering apparatus. Relates to 
apparatus of the type in which the number of coins ejected 
from the same tube is determined by the degree of movement 
imparted to the ejecting slide. Bohm, L., Germany. Dated 
January 18th, 1907. 

No. 16,148/07. Soldering wire chains. Chains made from 
wire containing a core of solder are drawn by india-rubber- 
covered rollers through a fluxing bath, a drying tube, and three 
successive eyes. The central eye is moved as controlled by a 
erank, which also forms a friction drive for the rollers, so that 
the portion of chain between the other eyes is freed from flux 
except in the joint. Rollers draw the wire through a bath 
containing an anti-flux to give the links a protective coating to 
prevent them from being soldered together. Fessler, M., 
Germany. Dated July 14th, 1906. 

‘No. 16, 436/07.—Bearings. A ball bearing for automobiles, 
&e., consists of two hardened steel resilient rings, one or both 
of which are strengthened by unhardened rings attached by 
heating and shrinking. The balls are spaced by pieces attached 
to side rings or connected together by separate pieces. Neukirch, 
(., Berlin. Dated August 3rd, 1906, 

No. 16,467/07,—Telemeters. Means are provided in stereo- 
seopie or coincidence telemeters to indicate accidental displace - 
ments of the optical elements resulting in inaccurate determina- 
tions of the range. Zeiss, C. (Firm of), Germany. Dated 
June 12th, 1907, 

No. 16,494/07.—Weighing apparatus ; sorting by weighing. 
Projectiles fed from pipes fall into slots on a rotating dise, by 
which they are carried to balances, which may be arranged in 
pairs round the disc. Deutsche Waffen und Munitionsfabriken, 
Germany. 

No, 16,503/07.--Electrie lamps. Incandescent lamps. Con- 
ducting and supporting wires for attachment by fusion to 
tungsten filaments, are composed of two metals, one of which 
alloys with tungsten, while the other does not. For example, 
a metal such as iron or nickel may be used with copper or silver, 
The metals may form an alloy, or a wire of one may be coated 
with the other. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), 
Germany. Dated May 6th, 1907, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 5th, 1916 

THE pressure for munitions and all manner of war supplies 
continues at an unprecedented rate, All steel concerns are 
now estimating how much of spending business they can 
carry out in a given time. Premiums of 2 dols. to 3 dols, 
a ton are offered on Bessemer steel billets, with very little to 
be delivered before the last half of the year. Nearly all railroads 
show a marked increase in earnings. The net earnings for the 
Steel Corporation for the past year are 125,000,000 dols. The 
enormous dividends which are now being distributed will seek 
investment. Details of industrial activities in times like these 
lack the usual interest. The only question now engaging manu- 
facturing attention is, how much of the incoming rush of business 
can be accepted and when can it be delivered. The embargo 
is worse, though nothing is left undone to lessen its pressure. 
Foreign inquiries for bars and billets are increasing daily. 
We are in the dark as to the effects which military events will 
have on tied up exportation and oversold manufacturing 
facilities, but we have practically three months’ time in sight 
ourselves ; meanwhile the enormous output of munitions and 
powder will continue. All pig iron producing districts are 
over active. Prices in all lines are moving up, the rise being 
accelerated by an expanding domestic demand. Plates are far 
oversold ; shipbuilding requirements are feverishly urgent. 
Capacity for the last half of the year is now filling up at the 
recently advanced prices. Electrolytic has reached 23, owing 
in part to heavy domestic purchases for forward delivery. 
Demand is rushing beyond all record. The production of copper 
has increased from 120,000,000 Ib. in 1914 to 1,365,000,000 Ib. 
last year, worth 236,000,000 dols. Zine has increased three and 
a-half times. The country has 500,000,000 dols. more gold than 
a year ago. The best authorities do not pretend to discount 
the course of copper. Further large supplies are wanted abroad, 
while orders calling for copper in domestic industries are in- 
creasing in volume, 

New York, January 12th. 

Tue results of the week show a great increase in the volume 
of domestic and foreign inquiry, with a lessened placing of orders 
for late delivery because of overcrowded mill and furnace 
conditicns. The marking-up of prices continue. The expansion 
of steel-making capacity is creating great activity. Some time 
next year eight blast-furnaces of probably 4000 tons daily 
capacity will be at work, adding an annual capacity of about 
a million and a-half tons, but crowding out of action three or 
four times that capacity. The return of normal conditions will 
witness the strange anomaly of a marked decrease in effective 
pig iron capacity, which will tend to preserve prices at a high level 
and keep profits high. The oversold condition of mills is bound 
to continue throughout 1916. Munition shipments will soon 
reach normal proportions. The rush of inquiries continues. 
Japan has an urgent inquiry for 25,000 tons structural steel, 
first presented in October, but withdrawn because of high 
prices, since which time prices have advanced 6 dols. a ton and 
deliveries are postponed several months. Italy will soon ask 
for 10,000 tons structural material to build bridges in territory 
wrested from Austria. Numerous European inquiries are 
before the trade. Domestic demands are becoming urgent, 
but are being met in a fragmentary way. In all some ninety 
open-hearth furnaces are being built or projected, representing 
a possible output of 4,250,000 tons annually. Newly projected 
pig iron capacity represents 1,750,000 tons output when in 
operation. Pig iron capacity on January Ist was at the rate 
of 105,400 tons a day, or 38,800,000 tons a year, as compared 
with 18,000,000 tons a year ago. Last year’s production is esti- 
mated at 29,950,000 tons. Very little relief has yet come 
from freight congestion. Heavy steel plates are almost impos- 
sible to get and high prices are checking inquiries. It is almost 
impossible to get ordinary steel bars under six months’ delivery. 
There is a great deal of European business offered for heavy 
steel rounds for last half-year delivery, and much of this business 
will be placed. An inq1iry has just atrived for 5000 steel cars 
for export, besides inquiries for 12,000 for home delivery. The 
situation is bad for new business and for export delivery, although 
munition export values average over two million dollars a day. 
Copper reached 24 cents under an excited market, largely due 
to postponed domestic demand in hope of a reaction in prices. 
Speculators sold a little at 24}. Copper is pretty well sold to 
May Ist, and some producers are sold up to July Ist. The 
shipments are determined by refinery capacity, but this cannot 
be materially expanded within four to six months. Brass and 
iron makers have been heavy buyers. The fixing of a maximum 
price at London will hardly effect prices in the present far over- 
sold condition of the market and the increasing domestic demand, 
The serious trouble is the limited refinery output. A further 
upward movement in price is regarded as probable. 








Ir is announced that, owing to circumstances arising out of 
the war, Mr. Kilburn Scott’s course on ‘‘ Electrical Production of 
Nitrates for Fertilisers and Explosives,” at University College, 
announced to begin on Wednesday, January 26th, will not be 
delivered. 
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The Coal Shortage. 


THE second general report of the Depart- 
mental Committee appointed to inquire into the 
conditions prevailing in the coal mining industry 
due to the war deals with a matter of vital national 
concern, but makes no very bold proposals for meeting 
the big difficulties of the situation. The report covers 
the first twelve months of the war, August, 1914, to 
July, 1915, and remarks upon the output for the 
three months, August, September and October, 
1915, compared with the corresponding period of 
1914. It is reported that the loss in production for 
the first twelve months of war, compared with the 
twelve months before the war, was 29,924,727 tons. 
The reduction in output during the early part of 
the war was due to lessened demand; during later 
months it was due to shortage of labour almost 
entirely. Enlistments in the first thirteen months 
of war numbered 250,750. The net loss of persons 
employed was 160,510, or 15.9 per cent. The Com- 
mittee expresses pleasure that absenteeism had not 
increased. It was 9.8 per cent., against 10.5 per 
cent. before the war. The Committee ‘ believes 
that the efforts of the miners’ leaders in attempting 
to secure more regular attendance at work have not 
been without result.’’ It is reported that joint com- 
mittees of the management and the workmen have 
been established to watch the’ rates of absenteeism 
and to endeavour to bring about a more regular 
attendance. The report also deals with transit 
difficulties, both by rail and sea, and the pitwood 
question, but we regret the absence of proposals for 
increasing production by such means as the suspen- 
sion of the Eight Hours Act and the withdrawal of 
the war bonuses from men who will not work full 
time in this period of crisis. 


The Manchester to Bury Electrification. 


Durinc the month the Lancashire and 
Yorkshire Railway has been making its final prepara- 
tions for starting, for the conveyance of passengers, 
the service of electric trains on the newly electrified 
line between Manchester and Bury, a distance 
of some ten miles. Though, owing to delays caused 
by the war, the whole of the arrangements at the 
power station at Clifton Junction, which is some 
4} miles outside Manchester, have not yet been 
completed, matters are quite far enough advanced to 
commence operating the trains, and whilst, we believe, 
the actual date when they will begin to run has not 
yet been definitely fixed, it will not be long deferred. 
Quite early in the month successful trips were made 
with full line voltage over the whole length of con- 
verted line. A detailed account of the whole under- 
taking is now in course of publication in our columns, 
and we need not, therefore, refer to it at any length 
in the present instance, but we may say that it has 
involved what is quite a new departure in railway 
electrification, as far as this country is concerned, 
for direct current at a voltage of 1200 is to be supplied 
to the third rail. This has necessitated the devising 
of a particular form of conductor rail, which would 
lend itself easily to the use of amore efficient cover 
than is required for rails which only carry current 
at a voltage of from 550 to 600. The method which 
had been adopted, and which is the invention of Mr. 
John A. F. Aspinall, the company’s general manager, 
should prove efficient in every way. The rail is so 
effectively covered in that it is practically impossible 
to get an accidental shock from it. A noteworthy 
feature is that the collector shoe presses sideways 
against the rail, and not vertically downwards on it. 


Naval Incidents. 


THE month has produced few naval incidents 
which we may»record. On the 6th a British sub- 
marine sank off the Dutch island of Texel. All her 
crew, to the number of thirty-three, were safely 
rescued by the Dutch cruiser Noord Brabant. On 
being landed in Holland they were interned, although 
the rescue was effected outside territorial waters. 
On the 10th the Admiralty announced that the 
battleship H.M.S. King Edward VII. had struck a 
mine. There was no loss of life. Owing to the 
heavy sea prevailing at the time the ship had to be 
abandoned. She sank shortly afterwards. The lost 
‘warship was one of a class of eight completed in 
1905 and 1906 and was an immediate fore-runner of 
the Dreadnought. She was constructed at Devon- 
port and cost about one and a-half millions to build. 
Her displacement reached 16,350 tons, and with 
reciprocating engines of 18,138 horse-power developed 
a full-power trial speed of just over 19 knots. Her 


main armament consisted of four 12in., four 9. 2in. 





and ten 6in. guns. She carried a crew of 777. She 
and her sisters were the last British warships to be 
designed by the late Sir William White. Round 
about the 13th the French navy scored a success 
in the Adriatic. Near Cattaro the submarine 
Foucault sank an Austrian cruiser of the Novara 
class. This class comprised three light cruisers of 
3500 tons displacement driven by turbines and 
completed in 1914. 


Aeronautical Activities. 


SREAT aeronautical activity on the part of 
all the principal belligerents has been manifested 
during the past month. The Allies have effected 
numerous successful raids. Thus, on the 23rd, two 
French squadrons, or twenty-four machines, accom- 
panied by two protecting squadrons, bombarded the 
station and barracks at Metz with 130 bombs. One 
machine was lost. About the same date a squadron 
of thirty-two French aeroplanes attached to the 
Salonica force dropped over 200 bombs on enemy 
cantonments at Gevgheli and Monastir. On the 
27th French aviators raided Freiburg, in Baden, on 
the far side of the Rhine, at which town an Aviatik 
factory is situated. The enemy has retaliated with 
raids on Paris and on this country.~ At 1 a.m. on 
the 23rd, in bright moonlight, a hostile aeroplane 
dropped nine bombs on a point of the East Kent 
Coast—Dover according to the Germans—and 
succeeded in killing one man and injuring six other 
people. The same district was raided by two hostile 
seaplanes at noon on the same day, but no damage 
was done, although the Germans claim to have set 
fire to the airship sheds at Hougham, West Dover. 
At 4 p.m. next day a German seaplane passed over 
Dover, but was apparently headed off before it 
could do mischief. After ten months’ immunity 
from such visitations Paris was raided by a Zeppelin 
on the evening of the 29th. Thirteen bombs seem 
to have been dropped in less than two minutes 
within a very small area. Many houses were wrecked, 
twenty-five people were killed and over thirty were 
injured. Covered by thé mist the enemy made good 
its escape. Next night the French capital was again 
visited ‘by a Zeppelin. This time ten bombs were 
dropped, but no damage was done. On the evening 
of the last day of the month six or seven airships 
raided our ‘‘ Eastern, North-Eastern and Midland 
Counties.”’ The raid is stated by the War-office to 
have covered a larger area than any previous one. 
Bombs, estimated to exceed 300, were dropped in the 
counties of Norfolk, Suffolk, Lincoln, Leicester, Stafford 
and Derby. No military damage is said to have been 
caused, and except in one part of Staffordshire the 
material damage was inconsiderable. The latest 
available information gives the casualties as 59 killed 
and 101 injured, so that measured by the loss of life 
Monday night’s raid is the worst so far experi- 
enced, that over London and the Eastern Counties 
on October 13th being a little less serious in reported 
effects. The Germans officially claim that their 
airships reached Liverpool, Birkenhead, Manchester, 
Nottingham, Sheffield and the Humber districts. 
All their aircraft, they add, returned safely. 


A Ministry of Commerce. 


WIrTHutn the last few days two meetings which 
must have an important bearing on the future trade of 
the country have been held. Precedence ought possibly 
to be given to that convened by the Lord Mayor at 
the suggestion of the London Chamber of Commerce, 
but we are far from certain that the meeting of 
the Sheffield Chamber of Commerce—of which 
more details may be found in our correspondent’s 
Letter to-day—is not the more important of the two. 
Both, however, reached the same conclusion. Shef- 
field is as positive as London, and London not more 
positive than many other great industrial centres, 
that the Government in future must take a much more 
active and direct interest in British trade. Sir 
Algernon Firth moved at the Guildhall meeting on 
Monday that the Chambers of Commerce and kindred 
bodies should take united action for the defence and 
improvement of trade and employment after the war, 
that there should be full discussion of the “ fiscal, 
legislative and voluntary efforts’? which ought to be 
made, and that a Ministry of Commerce should be 
established ‘“‘ to carry out a constructive commercial 
policy for this country.’’ In Sheffield no less than nine 
resolutions were adopted, some of which called quite 
clearly and unmistakably for a radical change in our 
fiscal policy, but others followed on the same general 
lines as the London meeting. There can be no ques- 
tion that merchants and manufacturers up and down 
the land are thoroughly roused to the need of the 
future, and are thoroughly determined that never 
again shall Germany get into the position she held in 





foreign markets. There are no longer two opinions 
about Government assistance of trade, and a very 
remarkable change is taking place in the attitude of 
Free Traders. 


Labour. 

REPLYING to a question in the House of 
Commons on the 20th of the month, Mr. Asquith said 
that ‘ the adoption of dilution in employment during 
the war period of semi-skilled and unskilled and 
female labour in the class of work on which it can be 
usefully employed, so as to set free skilled workmen, 
offers the only prospect of securing a sufficient supply 
of munitions to enable the war to be brought to a 
speedy and successful conclusion.’”’ Much, he ad- 
mitted had been done, but more remained to be done, 
and commissioners were being appointed to assist 
employers. A few days later the commissioners for 
the Tyne district took up their duties, and it is under- 
stood good results are anticipated. An arrangement 
has been reached with the Amalgamated Society of 
Engineers which, it is hoped, will remove some of the 
obstacles which have up till now stood in the way of 
dilution. Whilst this important step is bein, taken 
to add to the number of workpeople, one of not less 
importance is being made to reduce the number of 
hours worked. It has gradually been borne in 
upon the Government that whilst it may be practical 
and economical to work seven days a week for a 
month or two, it is quite the reverse where long 
periods are concerned. The Ministry of Munitions 
has therefore issued a recommendation that wherever 
possible Sunday work should be given up in con- 
trolled establishments, but that in any case no man 
should work more than six days a week. There is a 
very general belief amongst employers that this 
reduction in hours will lead to.no reduction in output. 


Electrical Services on the L. and S.W.R. 


THE electric lines on the Kingston and 
Shepperton routes on the London and South-Western 
Railway should have been put into service on 
December 6th last, but as certain telephonic and 
telegraphic difficulties arose when the trials were 
made the service had to be suspended until the causes 
of these troubles had been discovered and removed. 
This task has now been accomplished, and on Sunday, 
January 30th, the electric trains were put into opera- 
tion over the whole of the roundabout route vid 
Kingston and along the Shepperton branch. The 
benefits of electric working on these lines is already 
very noticeable. In the new time-table issued by the 
company a drastic revision of the local services is 
revealed. The superior acceleration of the electric 
trains enables them materially to reduce the journey 
times hitherto in force, whilst the steam trains on 
other routes, such as those running to Hampton 
Court, are arranged in many instances only to call at 
principal stations, thus enabling the services to 
be accelerated. Moreover, as a result of the 
policy of standardising services important and 
interesting developments affecting almost the whole 
of the suburban services and outer suburban routes 
follow. After 5.30 a.m. every train is electric, except 
on routes which are not wholly on the sections at pre- 
sent equipped, and a ten-minutes’ service is provided. 
Originally a steam stopping train running between 
Waterloo and Kingston took thirty-five minutes to 
cover the journey, whilst the time taken by the elec- 
tric trains is only twenty-eight minutes. Only a few 
fast trains, such as the 1.25 p.m. on Saturdays 
and the 5.35 p.m. on all other days, improve on this 
performance, the saving in time in these cases being 
only two minutes. Variations in requirements are 
to be entirely met by using three or six-coach 
electric trains as required. 


Bogey German Naval Gun. 


A coop deal has been heard during the 
month about a seventeen inch gun with which the 
Germans are said to be arming new vessels or re- 
arming existing ships. In expert quarters these 
reports have been received with incredulity, and Mr. 
Balfour, expressing no doubt the opinion of the com- 
petent advises of the Admiralty, has said publicly 
that he considers them extremely improbable. This, 
we may say, is our own view, if what is meant usually 
by a naval gun is referred to. It would no doubt be 
possible to fit a short piece or two of large calibre, 
but of what value they could be to Germany in the 
present contingency it isimpossible to see. The only 
guns that could help the Germans would be pieces 
that could outrange the British guns. No practicable 
size of seventeen inch gun is likely todo that, and 
since our fifteen inch gun can do all the battering 
needed, we may rest satisfied of our own superiority, 
and dismiss the story as another canard. 
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WARSHIP DESIGN AND THE PRESENT WAR. 


So far as the naval aspect of the present war is 
concerned, the experience of such fighting as has 
already taken place has been sufticient thoroughly 
to justify the design of the vessels forming the Fleet 
at the time of the outbreak of war. Mere fighting 
only, however, has probably done even less in this 
direction than has the experience of the last eighteen 
months of waiting and patrolling, conditions under 
which habitability and seaworthiness—qualities that 
do not show in annuals or parliamentary statisties— 
rank far higher than others for our purposes. The 
question that is constantly before the mind of all 
interested in warship design—and especially does this 
apply at the present time to neutral designers 
and to the officers of smaller navies—is whether this 
combined experience has yet been sufficient to enable 
any accurate deductions to be made as to the future 
trend of design. To some extent it has been sufficient, 
but in one respect at least—fleet actions—experience is 
not great enoughto permit clear deductions to be made. 
So far, however, as the war has proceeded it cannot 
be doubted that the general suitability of the vessels 
of all classes to the purposes for which they were 
designed has been proved again and again, and this, 
moreover, applies not only to the later ships but to 
those of older types, whose utility has been most 
marked in operations in which it would have been 
sheer folly to employ newer units. 

For anyone so minded, it is an extremely interesting 
study to take up and carefully re-digest, some of the, 
at the time of publication, apparently extremely 
authoritative articles on the design of warships 
which appeared in large numbers during the period 
between the completion of the Dreadnought and 
the outbreak of the present war, Viewed in the 
light of the experience of the past eighteen 
months, any attempt to analyse their intrinsic 
worth is liable to prove so much waste of time, 
at any rate as regards the majority of them. This 
is not so much because the arguments presented were 
necessarily fallacious. On the contrary, in many 
cases they were extremely sound; but because in 
many cases the articles dealt only with special 
circumstances and not with either the requirements 
of fleet units in a fleet at war or the principles that 
should govern the design of warships in order to 
attain a definite object. Taking, for instance, any 
good series of publications, we frequently find that 
although the line of argument on the questions, 
perhaps, of numbers versus size, or the relative value, 
weight for weight, of armament and protection, are 
perfectly sound and likely to reappear in principle 
immediately after the war is over, only very few 
of them are at all applicable to the peculiar con- 
ditions under which the Royal Navy is now engaged 
in déaling with the enemy. Many of the articles, of 
course, are now utterly valueless, and more are really 
now only of academical interest. Nevertheless, even 
these are of value as showing the lines of thought 
followed by many whose training and experience 
should at least render them capable of expressing 
serious opinions. A few, however, stand out as 
being of peculiar interest and value at the present 
time. Among these are those read by the late 
Sir William White in 1911 to the Society of Naval 
Architects and Marine Engineers in New York and 
by Mr. T. G. Owens in April, 1914, to the Institution 
of Naval Architects in London. Both papers dealt 
with the principles of battleship design; both are 
sufficiently recent—especially the latter—to be 
fully applicable to the principles of battleship design 
at the present day as well as for some time to 
come, and it is interesting to consider in the light 
of the views expressed by these two designers how 
warship design may have been effected by the present 
war. 

Now, both papers dealt with battleships and 
battleships only. So far, only the battle-cruisers 
have seen fleet actions, and only two of these. The 
one off the Falkland Islands was fought against a 
much weaker force, though that off the Dogger Bank 
certainly provided some more interesting information, 
as the opposing forces were more evenly matched. 
In the former case the German 8in. guns were opposed 
to the British 12in.; in the latter the German llin. 
and 12in. guns were opposed by the British 12in. 
and 13.5in. weapons. That is, in both cases the 
Germans were outgunned. All theoretical considera- 
tions of the size of gun to be adopted and of the 
armour required to minimise the effect of the enemy’s 
projectiles must necessarily be based on an estimate 
of the decisive battle range at which it is anticipated 
that actions will be fought. In the event of lack of 
actual experience, that of target practice under 
conditions expected to resemble those of actual 
warfare as closely as possible must be taken as 
forming the best possible guide. In the Russo- 
Japanese war the decisive battle range was about 
5000 yards. Sir William White, in his paper referred 
to above, considered the battle range rather more, 
and in Mr. Owen’s paper the opinion was expressed 
that it lay in the region of 8000 yards, and that 
the range of probable maximum vision was about 
12,000 yards. That these estimates are remarkably 
short of the mark was proved very definitely at 
the battle off the Falkland Islands, when the 
British battle-cruisers were hit by the 8in. German 





shells of the Scharnhorst at a little under 10,000 
yards, and our ships did much of the damage to 
the Germans at about 12,000. This was corroborated 
by the action off the Dogger Bank, when the firing 
commenced at more than double the range assumed 
by Mr. Owens in his paper, and the official dispatch 
of the action contained the remarkable statement 
that ‘‘we commenced hitting at 17,000 yards.” 

Mr. Owen’s paper is certainly the most complete 
statement of the factors to be taken into account 
in battleship design, together with their sequence of 
importance, which is available for general reference. 
Having distinctly obviated the inclusion of many 
varying factors by the acceptance of “ such a speed 
as not to be inferior to that of our possible opponents ”’ 
—that is to say, by not contemplating slower vessels 
with increased armament proportions or vice versa 
he pointed out that the primary weapons should be 
of the smallest calibre and weight necessary to carry 
an eflicient bursting charge through the maximum 
thickness of protecting armour on an enemy’s ship 
at the range of maximum vision. Now, in the 
Dogger Bank fight it is said that German belt 
armour-plates were carried bodily inboard without 
being perforated, and that at a range previously 
regarded as impracticable. Armour will not keep 
out heavy-shell. Its value lies really in the fact 
that in order to perforate it, a less dangerous 
projectile must be used than would be the 
case if the armour were either thinner or absent. 
At ranges such as those at which the Dogger 
Bank action was fought the heavier gun was 
amply justified, and under the circumstances it may 
confidently be stated that an even heavier weapon 
than the 13.5in. would have given correspondingly 
better results. Even with its great accuracy and 
flat trajectory the 50-calibre 12in. gun is too small 
at 12,000 yards when used against vessels of the 
Derfflinger type. The chances of hitting, and, if 
hitting, of doing far greater damage, are enormously 
increased with the larger-size weapons now mounted. 
In this connection it is interesting to note the recent 
references in the daily Press to the German 17in. 
weapon, with which, it has been suggested, some 
of the German battleships may have been re-armed. 
Nothing is more improbable. 

As regards the disposition of main armament, and 
the concomitant problem of number of heavy guns, 
we may regard each of the battle-cruiser actions 
as corroborating both Sir William White’s and Mr. 
Owen’s views as to the desirability of limiting the 
number of heavy guns to eight. Nothing occurred 
in either action that went to prove that triple turrets 
possessed the slightest advantage nor did anything 
disprove their anticipated defects. Both actions- 
and this was realised both by pursuers and pursued 
corroborated the value of centre-line and super- 
posed turrets, and to this extent, as was prophesied 
by Sir Philip Watts in the course of the discussion on 
Mr. Owen’s paper, showed that the partly advocated 
adoption of a flush-decked vessel, with all four turrets 
at approximately the same height above the water- 
line, would obviously have been a mistake. The 
advantage of ample ahead and astern fire has been 
thoroughly proved. As regards the oft-debated 
question of sacrifice of armament and protection to 
speed. it may be remarked that we have heard hardly 
any debate take place on the relative merits of battle- 
ships and battle-cruisers since the Dogger Bank 
action. If the Lion and her sister ships had happened 
to be capital ships of the ‘‘ Iron Duke” type, there 
is not the slightest doubt that the Germans would 
have made use of their superior speed in order to 
avoid action, but if the position had been reversed 
and the Lion and her sister ships had. fallen in with, 
say, four ships of the “ Kaiser” class, what would 
the result have been ? Probably considerably more 
damage to both sides, but with an even more definite 
result of the same nature. In the light of what 
occurred last January, it is indeed difficult to imagine 
that battleships of the “‘ Kaiser’ class could have 
made proportionately better use of their extra turret, 
while the higher speed of the British battle-cruisers 
would have enabled them to take up such a position 
as to delay the German progress until a final solution 
of the battle had been achieved. 

On the point of speed, both fleets were very evenly 
matched a year ago, but it must not be overlooked 
that the ‘‘ paper ’’ speeds of the Moltke and Seydlitz 
were only attained on trial by excessive forcing, 
whereas the British vessels were by no means pushed 
to their maximum on their official trials, and though 
reputedly slower in consequence, were able in this 
emergency slightly to exceed the speed of the German 
vessels. Nothing has yet occurred in the course of 
the war to affect seriously the views previously held 
on the subject of the auxiliary armament of battle- 
ships. If anything, the utility of the 4in. weapon as an 
anti-torpedo weapon has been thoroughly vindicated, 
although it has mainly been used against submarines. 
That it should be placed high up instead of on the 
main deck is also certain. 

The extensive use of mines and torpedoes in the 
present war has caused the keenest attention to be 
paid to questions of under-water protection and 
internal subdivision. However thoroughly these 
features of warship design had been investigated 
before the war, recent experience has shown that 
adequate defence against the modern large-size 
torpedo or mine is very difficult to provide, except 





at the expense of other qualities too valuable to 
sacrifice, and, further, that the proper defence should 
lie less in the ship itself than in the extended use of 
auxiliaries acting in concert. Internal protection in 
the form of additional longitudinal bulkheads running 
parallel to the sides has always been a feature of 
recent German naval designs, but such protection is 
impossible in small craft, and in their case unfor- 
tunately damage by mine or torpedo must. be accepted 
as fatal. Even in a big ship it is almost impossible 
to guarantee safety, and for some time to come the 
below-water vulnerability of capital ships must be 
regarded as a particularly weak point. 

_Of the two salient qualities of British warship 
design referred to above—those of habitability and 
seaworthiness—it may be remarked that in the course 
of the war the proofs of their excellence and necessity 
have cast most interesting lights on many foreign 
designs, and particularly on those of the German 
navy. Nearly every recent German ship of any size 
has been over-gunned, and hence has had to carry 
an unduly large crew, with the result that in many 
of their newer ships, especially the battleships of the 
“Nassau,” ‘‘ Helgoland”’ and ‘ Kaiser” classes, 
overcrowding of the crew has been a notorious defect. 
This applies even more to their torpedo craft, of 
which surprising little has been heard during the 
present war. If this chronic lack of habitability 
be coupled with what experience has shown to be 
the case even with our own ships—that is, that for 
constant sea-keeping it is generally necessary to keep 
the main deck gun ports and scuttles closed—then it is 
fair to deduce that under war conditions the personal 
comfort of the crews of the German battleship fleet 
must be reduced to a minimum, especially as their 
main deck 6in. gun batteries are uniformly nearer 
the water than are our own, and they consequently 
cannot be kept open as long as ours. In harbour this 
is of little consequence, but the radical change of 
ventilating conditions on proceeding to sea is bound 
to make itself felt to a considerable extent. 

So far, we have not touched on the question of 
machinery design, as affected by war experience, 
but all that has gone to corroborate the soundness of 
the Admiralty policy in warship design as a whole 
has been, if possible, even more emphatic where the 
propelling machinery of the ships has been con- 
cerned. The whole-hearted adoption of oil fuel alone 
has been of inestimable advantage. Perhaps the 
most remarkable feature of the performances of all 
the ships has been the almost universal reliability 
of engines and boilers, and particularly those of the 
destroyer flotillas, for the newer battleships have had 
hardly enough sea-keeping to tax their strength 
seriously. There are instances of vessels of the former 
type having steamed distances without undergoing 
elaborate overhaul that appear almost incredible. 
Much of this, of course, is due to the adoption of the 
steam turbine ; perhaps even more is due to the care 
lavished on the machinery by the engine-room staffs. 
If, as is probable, statistics of some of the steaming 
performances are officially published in the nebulous 
future called “‘ after the war,” the records will prove 
to be astonishing tributes to the reliability of 
Admiralty machinery when worked to its fullest 
capacity under the stress of war conditions. 

To revert to the two papers referred to, it is cer- 
tainly remarkable that, as far as present experience 
has gone, both authors formulated arguments for 
designs which have received striking corroboration 
in practice. It will be remembered how severely 
the design of the battle-cruisers was criticised in 
recent years by those who held that too much had 
been sacrificed to the attainment of high speed—a 
point on which both Sir William White and Mr. 
Owens were silent. Both, however, kept strongly to 
the feature of ‘moderate’ displacements. Neither 
laid stress on the unknown factor of accuracy of 
markmanship, upon which obviously so much must 
necessarily depend. That the high-speed ship has 
justified its existence is very certain; that many 
foreign designs of even recent date have received an 
added impetus to obsolescence is equally sure. And 
as it happens, among these is a considerable number 
of capital ships which now figure in the German_and 
Austrian navies. 








Tue Board of Trade has recently confirmed the order 
made by the Light Railway Commissioners authorising 
the construction of light railways in the county of Pem- 
broke from Milford Haven to Saint Bride’s Bay. 


Since the fitting of an electric engine-starting gear on 
American pleasure cars became general, there has been 
considerable discussion as to the advisability of adding such 
equipment to industrial motor vehicles. An interesting 
contribution to the subject has just come to hand from the 
United States, where the engineering department of the 
Reo Motor Truck Company, of Lansing, Mich., recently 
carried out a series of experiments with its new 15 ewt. 
petrol motor delivery van. It is stated that the results 
obtained go to show that an engine starting gear will more 
than repay its first cost in the saving of petrol effected 
during the first year of its use, owing to the engine being 
stopped instead of allowed to run while deliveries are being 
made. It is also claimed that it will have a marked effect 
on the cost of upkeep of the vehicle, due to the elimination 
of the wear and tear of a large amount of idle running. 
Finally, it may be stated that, as a result of the tests, it 
has been decided to adopt an electric starting device 
as a standard part of the equipment of the Reo vehicles. 
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MANCHESTER TO BURY ELECTRIFICATION. 
No. IV.* 
THE HIGH-TENSION TRANSMISSION LINES. 


Tr will be remembered that the current generated 
at the Clifton Junction power station is three-phase, 
and at 6600 volts. At this pressure it is transmitted 
to the two sub-stations at present erected, one of 
which, as will be seen from the plan of the line, Fig. 1, 
ante, is at Victoria Station, Manchester, while the 
other, is near Radcliffe Junction. The former, which 
is known as the south line, and which proceeds via 
Pendleton New, is 4} miles long, while the other—the 
north line, which runs vid Ringley road—is 4 miles 
long. Rather more than one-quarter of the south 
line consists of bare copper cables carried overhead, 
the remainder being three-core insulated and armoured 
cable carried on short posts driven into the ground. 
The actual respective lengths of the two are 1} miles 
of overhead and 3} miles of three-core cable. Very 
nearly the whole of the north cable is taken overhead, 
three-core cables only being used when passing under 
public bridges. The conductors for both lines are 
of the same cross section and capacity, and in both 
cases they are run in duplicate. The overhead line 
consists of 7/10°’s 8.W.G. per phase, and it was 
supplied by the British Insulated and Helsby Cables 
Limited, and Thomas Bolton and Sons, Limited. 
The three-core cable, which was supplied by W. 


T. Henley’s Telegraph Works Company, Limited, 
is made up of 19/14’s 8.W.G. per phase. It 
is paper insulated, lead covered, and armoured 


with galvanised steel wires. We give a full-sized 
cross-section of it in Fig. 25. The thickness of the 
lead is 0.14in., and of the armouring 0.lin. Both 
north and south transmission lines are in duplicate 
and in ordinary working they will be operated in 
parallel. Bare conductors are run from the switch 
house, in which they are secured to porcelain insu- 
lators suspended from the ceiling and protected with 
expanded metal screens, through porcelain insulating 
ducts let into the brickwork of the building and 
arranged to point downwards, so as to prevent the 
ingress of water. There are twelve outgoing cables, 
and they are first of all run to the cable tower formed 


| sets of three on each side of one pole, and the other 
| pole is left for future extensions. The three core 
cable is, for the most part, carried on wooden. posts, 
| though where convenient wall brackets are used. 
|The method of carrying the cables on the posts is 
|ingenious. The posts are driven into the ground 
| till their tops only project some 3ft. Each top 
has a rectangular slot cut in it, just wide enough to 
| permit of the cable slipping down into it, and deep 
enough to allow the two cables with a distance piece 
| between them to lie one over the other in the slot 
and just not cgme quite to the top, which is then 





Fig. 25—THREE-CORE CABLE 


covered over with a cast iron cap. The arrangement, 
simple though it is, is exceedingly neat and effective. 
We understand that the whole of the transmision 
line, saving only for a very short length—a few yards 
—is above ground and readily accessible should 
repairs at any time become necessary. The par- 
ticular portion of the railway shown in Fig. 29 is 
not electrified. It lies, however, directly between 
the power station at Clifton Junction, and the sub- 
station at Victoria Station, Manchester, and it was 
most convenient to take the transmission line along 


that only two of the three machines are in position, 
but the various parts of the third were on the site at 
the time of our inspection, and arrangements were 
being made to erect them on the foundations which 
will be observed in the foreground. All the rotary 
converters, which are six-phase, 25-cycle, 10-pole 
machines of 1000 kilowatt rated capacity, have been 
supplied by Dick, Kerr and Co., Limited. The. 
machines are guaranteed to stand a 100 per cent. 
overload temporarily, and to run continuously at 
25 per cent. overload. They are, as will be seen, of 
the usual type, and do not require special descrip- 
tion. The shafts on the slip ring side are prolonged 


beyond the bearing so as to carry the rotor of an 


induction motor, which is used for starting and for 


| automatically running the machines up to synchronous 
|speed. There are no arrangements for starting up on 


the direct-current side. The diagram of the connec- 
tions of a rotary converter and its starting motor is 
given in Fig. 28. Each rotary has three single-phase 
transformers, one for each phase. All the nine 
transformers of each sub-station were supplied by 
Dick, Kerr, and Co. Each transformer has a capacity 
of 350 kilovolt-ampéres, and the ratio of transforma- 
tion is 6600 to 900. The transformers are arranged 
in a line along one side of the rotary room. They are 
of the oil-cooled type, being contained in welded 
steel cases, which are furnished both back and front 
with two sets of twelve steel tubes for circulating 
the oil and radiating the heat. These tubes are 
welded into the steel cases so as to provide perfectly 
oil-tight joints. The terminals for both the primary 
and secondary leads are brought up through porce- 
lain insulators at the top, and connections are made 
on the high-tension side through short leads and tri- 
furcating boxes to the three-core cables from the 
high-tension switchgear. The low-tension leads for 
each machine are taken to a starting pillar and thence 
to the rotary. One of these starting pillars may be 
seen at the right-hand side of the engraving, Fig. 30. 

A battery of accumulators is housed in a separate 
room alongside but separated from the rotary room. 
It is composed of 580 “ Plantide”’ cells, and was 
supplied by the Chloride Electrical Storage Company. 
Each cell is formed of a pitch pine lead-lined box, and 
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Fig. 26—-DIAGRAM OF ELECTRICAL CONNECTIONS, POWER STATION TO TRACK, INCLUDING SUB-STATIONS 


seen in Fig. 6, page 38, ante. 
two sets of duplicate transmission cables branch off 


in different directions for the north and south lines | 


respectively. 


The general lay-out of the transmission lines is | 
set out in Fig. 26, which also shows diagrammatically | 
the relative positions of the power station, the sub- | 


stations, and the electrified lines. The diagram is 
of interest, as it shows, generally, the connections 
both in the power station and in the sub-stations, as 
well as the various types of switches employed in 
different places, and also the respective lengths and 
positions of the portions of the line which are made 
up of bare overhead and of insulated cable respec- 
tively. The overhead lines are carried on H poles, as 
shown in Fig. 29, page 103. The span is, as arule, 
70 yards. 
some 10in. at 6ft. from the butt. They are braced 
with wooden struts and bolts, but no anchor stays 
are used except in those places in which the line 
makes an angle. As will be observed, there are three 
cross arms near the top of the poles. These consist 
of 4in. by 2in. by jin. channel iron, and they are 
clipped to the poles. At present the six conductors 
of the duplicate transmission lines are arranged in 


* No. III. appeared. January 28th, 


From this tower the | 


The poles are of fir with a diameter of | 


always follow the rails, but is taken over short cuts 
where they are available. Lightning arresters are not 
provided, but at the points where the different. cables 
| leave the power station and enter the sub-stations 
each line is furnished with a choking coil. 


THE SUB-STATIONS. 


As has already been explained, there are two sub- 
stations where the 6600-volt three-phase current is 
converted into direct current at 1200 volts for supply 
to the live conductor rails. For one of these sub- 
stations use has been made of two arches underneath 
Victoria Station in Manchester. For the other, a 
special brick building has been erected alongside the 
railway near Radcliffe Junction Station. An interior 
view of the latter is given in Fig. 30, page 103. Both 
stations are absolutely identical in their equipment, 
| and only vary slightly in their arrangement, because 
in the case of that at Victoria Station the plant had to 
be fitted in to suit the existing building. A descrip- 
tion of one station will therefore serve for both. A 
plan and elevation of Radcliffe sub-station is given 
in Fig. 27. It will be observed that provision is made 
for the installation at first of three rotary converters 
in each sub-station, though there is room for two 
more. In the engraving, Fig. 30, it will be observed 








full quota of plates. The capacity on the one-hour 
rating is 500 ampére hours, but when found necessary 
this can be increased to 800 ampére-hours by inserting 
the additional plates in the cells. The positive plates 
are of the ‘“‘ Formed ”’ type, and the negative plates 
are of the “‘ Box” or “‘ Cage” type; each plate con- 
sisting of an “ Antimonial”’ lead cage in halves, 
riveted together. The plates are perforated, and the 
active material held in pockets. The plates are 
separated by wooden dowels, which also act as 
supports, and they are suspended on stout glass 
slabs resting on the bottom of the cell. The stands 
are of pitch pine, protected by anti-sulphuric paint, 
and they are supported on strong porcelain insulators. 

The arrangement of the battery is shown in Fig. 27. 
As will be observed, it is divided into two portions, 
which are connected through an isolating switch. 
The high voltage portion—600 to 1200 volts—is 
partitioned off by wooden railings provided with 
gates, which will be kept locked, so that access to 
the cells can only be obtained by authorised persons. 
The cells of the high potential portion are protected 
by wooden rails mounted on insulators. Wooden 
gangways, also mounted on insulators, are placed 
between the cells. When it is required to carry out 
work on the high-tension portion of the battery the 
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isolating switches are opened, and this reduces the 


battery to the same condition as the low-voltage half. | 


All these arrangements have been made to prevent 
accidental shock of over 600 volts. 

An “Entz”’ booster of the automatic type is in- 
stalled in the rotary room. 
Platt, Limited, for the Chloride Electrical Storage 
Company. It is made up of three continuous-current 
machines—motor, booster, and exciter—coupled ‘to- 
gether and mounted on the same bed-plate. It is 
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It was made by Mather and | 
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'the other part, which controls the direct current 


portions of the rotaries, the battery, boosters, and 
live rails, is of the ordinary flat type, as will be seen 
from the illustration of it, which is given in Fig. 32 
Both boards are of known types, and do not call for 
detailed description. The high-tension apparatus is 
contained in six cubicles. The first two of these 


| control the duplicate feeders coming from the power 
| station ; the third cubicle is for the control of the 
'bus-bar potential feeder, while the remaining three 
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contact on the front of the board proper, the main 
switches, the circuit breakers, and all the 1200-volt 
apparatus being arranged above the board in cubicles 
divided by non-inflammable partitions. The board, 
as will be seen, comprises fifteen panels. It is 41ft. 
long and 15ft. high. All the switchgear is mechani- 
cally operated by insulated levers on the lower panels. 
The rotary panels each include a circuit breaker, 
a single-pole quick break switch, a field ammeter, a 
main ammeter, and a rheostat. The total output 
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OF RADCLIFFE SUB-STATION 


provided with an automatic carbon regulator, and is ; are for the control of the transformers of the three panel includes an integrating wattmeter and a main 


designed to give a continuous output of 900 ampéres | 
at 185 volts, and to give 2000 ampéres at 190 volts for | 
15 seconds, while its continuous output for charging | 


is 300 ampéres at 300 volts, and the voltage can be oil switch clips at the back. The arrangement is station. 
such that the whole of the apparatus can be withdrawn 


raised to 400 for overcharging, the latter ratings being 
obtained by hand regulation. The booster is shunt- 
wound, and for automatic working it is excited by its 
exciter, the exciting current when hand regulation is 
used being obtained from a portion of the battery. 
The exciter itself is shunt-wound, and is separately 
excited from a portion of the battery, the excitation 
being controlled by means of the automatic carbon 
regulator, which is connected up on the principle of 
the Wheatstone Bridge, and is operated by the main 
generator output. The exciter is designed to excite 
the booster fully when it is doing its regulating work, 
and, in order to prevent lag in reversing, it is also 
designed to give three times the excitation voltage 
necessary to give the required boost, the carbon | 
regulator automatically throttling the excess current | 
when the correct “‘ boost”? has been reached. The | 
motor is designed to drive the booster at all loads | 
when running off a 1200 volt diréct current and at a | 
speed of 520 revolutions per minute. This speed can 
be raised to 650 revolutions per minute in order to | 
obtain the overcharge voltage by means of a shunt | 
regulator, and there is a device which breaks the 

circuit of the motor when the speed of the set exceeds 

a predetermined rate. 

In addition to the “ Entz”’ booster, there is also a | 
combined charging and milking booster, which was | 
made for the Chloride Electrical Storage Company by | 
Mather and Platt. As will be seen from the plan of | 
the sub-station, it, like the ‘“‘ Eatz”’ booster, is in the | 
rotary room. It consists of two continuous-current | 
machines—one motor and one generator—coupled on | 
the same shaft. It is designed to charge the cells, | 
fifty in number, which are connected to the “‘ Entz”’ | 
booster, in two hours a day, charging 25 cells at a 
time, and giving 45 ampéres at from 40 to 70- volts. | 
The motor works on the 1200-volt circuit, and: the | 
booster receives its exciting current from the cells to | 
which the “ Entz”’ booster is connected. The small | 
booster is also intended for milking the cells with an 
output of 200 ampéres at from two to fourteen volts. 

The switchgear at both the sub-stations was, like 
that at the power station, supplied by the British 
Thomson Houston Company. It is in two parts, each | 


having its own board. The first part, which controls 
the high-tension feeder and transformer leads, is of the 
cubicle type, and is shown in Fig. 31. 





The board of 


rotary converters. The feeder and _ high-tension 
cubicles each contain a hand-operated oil switch, 
the connections to the bus-bars being made through 


from the cubicle—as shown in Fig. 31—for inspection 
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purposes, interlocking devices being used to prevent 
the apparatus from being withdrawn, or replaced, 
when the oil switch is closed. 

The direct-current switchboard, seeing that it is 


used for 1200 volts, is arranged so that there is no live | 


ammeter. The feeder panels are two in number. 
One controls the live rails on one side of the station, 
and the other the live rails on the other side of the 
The up and down rails are, in each case, 
independently controlled by a knife switch, but one 
circuit breaker governs both up and down live rails in 
one direction. The battery booster panels contains 
the ne switchgear for operating the booster 
and the main battery, and also the milking booster. 

The impressions left on the mind from an inspection 
of these sub-stations—as in the case also of the power- 
station—are that there is ample space, and that 
everything is well and neatly arranged, so as to obtain 
the most efficient operation. Just as in the power 
house the steam pipes running to the turbines are all 
beneath the engine-room floor, and hence are out of 
sight as well as leaving an unrestricted space for the 
operations of the overhead crane, so at the substations 
all the cables from the switchboard to the rotaries, 
transformers, boosters, &c., are carried in concrete 
channels formed in the flooring, these channels being 
covered, as will be seen in the plan and in the various 
engravings, with non-slip cast iron plates. The result 
is that saving the leads from the transformers, and at 
the machines themselves, there is not a cable to be 
seen. It will be observed that there is an overhead 
crane in the rotary room. This is hand-operated 
and of 10 tons capacity. It was supplied by Vaughan 
and Son, Limited, of Manchester. 








AccorpinG to Dr. Wheeler, the following numbers of 
types of safety lamps and of lamp glasses of different 
brands were submitted to the Government safety lamp 
testing station during 1914 :—Flame lamps, 23, together 
with many modifications of lamps previously approved ; 
electric lamps, 7; glasses, 7. Two unforeseen sources 
of danger in the construction of safety lamps have become 
apparent. In the case of flame lamps fitted with electric 
relighters, the manner of attachment of the relighter 
requires careful attention lest—through shrinkage of the 
vulcanite portion, for example—it should be liable to 
work loose and become detached from the lamp. In 
the case of electric lamps, the use of an inflammable 
substance, such as celluloid, as an insulating material 
for the battery contacts is objectionable, since sparking 
at the contacts when the lamp is switched on and off may 


| ignite the substance and cause flame within the lamp-case. 


Further experimental work has been carried out (1) on 
the passage of flame through gauzes and perforated plates 
and (2) on the conveyance of flame by air currents, but the 
work is not yet completed. 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No, IIL.* 

WHEN factories are lighted electrically a dis- 
advantage of generating current on the premises 
instead of taking it from a public supply is that, in 
the absence of a battery or small lighting set, the main 
plant must be run, even if only a few lights are 
required. It is sometimes necessary to work on a 
small job during a week-end or at night, when nor- 
mally the works are closed, and in these cases elec- 
tric lighting becomes expensive. For this reason 
the original lighting arrangements are sometimes left 
in position so that they can be put into service when 
the total load on the plant is much below the normal 
demand. But this does not solve the problem when 
a week-end or night job calls for a small amount of 
power. A rush job might only demand sufficient 
current to run a motor driving a single lathe and 
for lighting, say, half a dozen lamps, yet in the absence 
of a battery or a small auxiliary generating set a 
plant of two or three hundred or even more kilowatts 


generator provides the additional voltage needed for 
charging, and a double regulating switch cuts out or 
inserts cells into the circuit. This switch has two 
arms, one of which is permanently connected to the 


bus-bars, and by moving this arm over the contacts | 


additional cells are put into service as the voltage of 
the battery falls. As these end.pegulating cells are 


not in service all the time the ‘main battery is dis- | 
for the purpose of supplying a limited current after 


charging, they become charged quicker than the other 


| cells, and in order to cut them out of circuit when they 
| have received the requisite charging current, the 
| lower switch arm is provided. “i 


To run the generator for supplying the external 


cireuit directly in parallel with the battery the | 


change-over switch is thrown on to the top contact. 


No current must then be put into the battery, as the | 


main portion would be charged more than the regu- 
lating cells. 
is very simple, for apart from the ordinary switchgear 
it only involves a regulating switch and a minimum 
cut out, which disconnects the generator auto- 
matically when its voltage falls below that of the 
battery. This arrangement may be employed when 


With this arrangement the switchgear | 
| charging cireuit. 


of the whole battery plant, it is advisable in the case 
of a three-wire system that the regulating cells should 
be at the end of each half of the battery nearest the 
neutral, so as to reduce their potential as near as 
possible to that of the earth. 


A special case is shown in Fig. 13. This arrange- 


/ment may be found useful when it is desired to add 


to an existing plant a comparatively small battery 


the plant is shut down, or for supplying a limited 
current at a steady voltage when the voltage of the 
main plant is fluctuating. The circuit supplied by 
the battery is wired separately, and the lamps or other 
apparatus on this circuit are supplied at a voltage 
30 per cent. below that of the other part of the 
installation. The generator voltage is sufficient to 
charge the battery fully, and to regulate the charging 
current. An adjustable resistance is placed in the 
In other respects the arrangement 
is similar to that shown in Fig. 11. The advantage 
of this scheme is that it avoids the necessity of in- 
creasing the voltage of the generator for charging, or 
of providing a booster. Upon the other hand, it 
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Fig. 13—ARRANGEMENT FOR TWO SUPPLIES AT DIFFERENT VOLTAGES 


might have to be run. Other examples of this kind 
might be mentioned in connection with various 
manufacturing processes, but the foregoing will 
serve to show that something besides the main 
generating equipment is.sometimes necessary. Manu- 
facturers must decide for themselves whether it is 
advisable to install a battery or to make other arrange- 
ments for coping with these small loads. Much 
naturally depends upon the frequency with which 
they occur. Broadly speaking, batteries are in- 
stalled in factories mainly for coping with large 
fluctuating loads. Batteries are generally placed in 
@ room adjoining the power-house. The room must 
be well ventilated, for when the cells are being 
charged they give off a strong acid vapour. Special 
attention must be paid to the wiring, but we shall 
deal with that question in a subsequent article. 
‘BATTERIES. 

As the voltage of a battery falls during discharge 
and rises during charge, it is-necessary to provide 
means for maintaining the voltage on the bus-bars 
or external circuit constant,and also means for.obtain- 
ing sufficient voltage for charging. The simplest 
arrangement is that shown in Fig. 11, where the 
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the plant is small. The scheme, however, presents 
several disadvantages. First, the generator must be 
capable of developing a pressure 45 per cent. above 
the normal - working pressure, which, of course, 
increases the cost of the machine. Secondly, it will 
be seen that the whole current from the generator 
passes through the regulating cells that lie between 
the charge and discharge arms of the regulating 
switch and the generator current must not therefore 
exceed the normal rate of charge of the battery, 
otherwise the regulating cells will be charged at an 
excessive rate. As this current has to be divided up 
between the outside circuit and the main portion of 
the battery, it .follows that if the outside load is 
comparatively heavy the charging rate of the main 
portion of the battery will become very low, and it 
may take an inconveniently long time to complete 
the charge. The, arrangement. therefore applies 
more particularly to small isolated plants where there 


is a relatively small load on the outside circuit during | 


the charging period. The arrangement shown in 
Fig. 12 is the same as that just described, but it is 
duplicated so as-to supply the two sides of a three- 
wire system. The remarks made concerning diagram 
Fig. 11 apply also in this case. As the leads of the 


regulating cells have necessarily the worst insulation | 


Fig. 14—BATTERY ARRANGED TO START GENERATING SET 


prevents the disadvantage of having to provide a 
separate circuit and of having parts of the installation 
working at two-different pressures. 

Where gas or oil engines are used for driving the 
dynamo it is a great convenience to be able to use 
the generator as a motor for starting up the engine, 
and a method of doing this is shown in Fig. 14. By 
means of a double-pole change-over switch the last 
cell of the battery and the charging arm of the 
regulating switch, which is first placed on the contact 
connected to the last cell, are connected to the gene- 
rator. The arm of the regulating switch is gradually 


. 


' moved backward so as to increase the voltage of the 


generator as its:speed increases. The maximum 
speed attained will only be a small proportion of the 
running speed of the engine, but it will be quite 


| sufficient for starting purposes, and by using the 


regulating cells and switch in this way no motor 
starter is required. The generator must in this case 
be excited separately from the bus-bars and a field- 
breaking switch is required. 

BOOSTERS. 


The diagrams which we have given above show 
schemes specially suitable for small isolated plants 
where there is a relatively small load on the outside 
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circuit during the charge. The various disadvantages 
previously referred to can be overcome by the 
addition of a booster, which increases the voltage of 
the charging circuit. The current output of this 
machine does not exceed the normal rate of charge of 
the battery, and its maximum voltage is equal to 


the difference between the normal bus-bar voltage | 
and the voltage of the battery at the end of the | 


charge. The voltage of the booster is increased by 
adjusting its field. Either the booster may be 


connected in series with the whole battery or the | 


main portion of the battery, and as many regulating 
cells as it is possible to charge up with the normal 
voltage may be connected to the bus-bars, the remain- 
ing regulating cells being charged directly from the 
booster. But in all cases the generators remain 
permanently connected to the bus-bars and run at 
the normal working pressure, so that their output is 
limited only by the requirements at any time and 
the whole power available over and above the demand 
of the external circuit can be employed for charging 
so long as the normal rate of charging is not exceeded. 
This method of charging is undoubtedly much more 
elastic than the method of using regulating cells. 
Further, the generator working at constant voltage 





| 


| regulating cells as soon as they are fully charged. 
| In case of breakdown the battery is not disconnected 
| from the bus-bars, and it is therefore only necessary 


|to add cells by means of the regulating switch to | 


| obtain the proper voltage and continue the supply. 
shown in Fig. 15 is the security it gives in the case 
| of breakdown during the charge. The disadvantages 
are, first, that it is necessary continually to adjust 
the booster so that the rate of charge of the regulating 


cells may be always the same as that of the rest of | 


}arms so as to charge the regulating cells between | 
| them, the second arm being used to cut out the end | 


The advantage of this method as compared with that | 


act when the voltage across it reaches 20 per cent. 
of the bus-bar voltage. Fig. 18 shows the same 
arrangement as Fig. 17, but with boosters on the two 
sides of a three-wire system. The two boosters are 
driven by the same motor. It is advisable to insert 
the boosters between the two halves of the battery 
and the neutral, for this reduces their potential to that 
of earth and relieves the strain on the insulation. 
There are various other ways of connecting up 
batteries, but those dealt with are those most likely 
to be useful when electrifying workshops. The 
diagrams referred to were prepared by the Tudor 
Accumulator Company. 


the battery, otherwise the cells will be unevenly | 


charged and trouble will ensue ; and, secondly, that 
a double regulating switch with many contacts 
must be used, which increases the cost both of the 
switch and of the leads. 

The diagram—Fig. 17—shows the 
employing a reversible booster for charge and dis- 
charge. By means of a double change-over switch 
the booster can be cut out of circuit and the battery 
connected directly to the bus-bars, when the booster 
can be shut down. This is convenient when it is 


not desired either to charge or discharge the battery, | 


method of 








ELECTRICAL RAILWAYS.* 
By Henry Mercatr Hosarr, M. Inst. C.E, 
(Continued from page 92.) 


Opinions of Relative Ruggedness of Steam and Electric 
Locomotives.—At page 294 of the Electric Journal for 
July, 1915, in the course of some comments on the Norfolk 
and Western electric locomotives—to be discussed later 
Mr. G. M. Eaton writes :—‘ The impression given by the 
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Fig. 17—CONNECTIONS FOR A REVERSIBLE BOOSTER Fig. 18—REVERSIBLE 


will run under better conditions. Upon the other | which will then steady the voltage, and in the case 


hand, the extra cost of boosters in the case of small | of a breakdown continue the supply at reduced | 


plants is an appreciable item. Generally speaking, | voltage. 


boosters are only used on fair-sized plants. To reverse the polarity of the booster the field 

The arrangement shown in Fig. 15 is the simplest connections are reversed, and this may be done either 
that can be employed for charging with a booster. | by an ordinary reversing switch interlocked with 
By means of a change-over switch the booster is | the arm of the resistance so that it is impossible to 
put into circuit during the charge and cut out | reverse the current until the arm is brought back 
during the discharge. <A single regulating switch | to the “ off’? position or by a regulating resistance 
is used during the charge to cut out the regu- | designed, as shown in the diagram, so that the field 
lating cells as soon as their charge is completed | is connected in one way or the other according to 


and during the discharge to keep the voltage of the | the direction in which the arm is turned. To prevent 
| the booster set from racing in the case of an inter- 


battery constant. The advantages and disadvan- 
tages of this arrangement will be understood by | ruption of the supply to the motor when the gene- 
reference to Fig. 16. In the arrangement shown in | rators are not running, or in the event of the bus-bar 
Fig. 15, in the case of breakdown of the main gene- | voltage falling, it is essential that the booster circuit 
rator during the charge, the minimum automatic | should be broken automatically,,and a simple method 
cut-out will break the battery circuit and the supply | of accomplishing this is shown in the diagram. 
will be interrupted, and to provide against this | The battery and motor are protected by ordinary 
contingency the arrangement shown in Fig. 16 may | fuses, but in the booster circuit a circuit-breaker 
be.adopted. Ia this case a double regulating switch 
the terminals of the motor fuse. As long as the 
set is running the fine wire coil is short-circuited, 
but if the motor fuse blows there is a difference of 


is used, one arm of which is connected permanently 
‘to the bus-bars. To charge the battery the number 
of cells connected across the bus-bars is reduced 
by means of this arm until the charging current is 
sufficient, and the booster is coupled across the two ' circuit breaker. 





is provided with a fine wire coil connected across | 


potential across this coil which trips the booster | 
The coil should be designed to 


BOOSTER CONNECTIONS FOR A THREE-WIRE SYSTEM 


locomotives as they pass, hauling their loads, is one of 
rugged simplicity and of fitness for handling the service. 
This picture is intensified, and is indelibly fixed on the 
minds of those fortunate enough to see the steam and the 
electrically-hauled trains in direct comparison, as has been 
possible during the period of changing over from steam 
to electric service. Three great ‘* Mallet”’ steam loco- 
motives, of most modern construction, labour past hauling 
their train up the gradient at about seven miles per hour. 
A little later come two electric locomotives hauling a train 
of identical make up over the same gradients and curves 
at twice the speed and without apparent effort.” 

At page 830 of the General Electric Review for August, 
1915, Mr. A. H. Armstrong, in alluding to the electric 
| locomotives for the Chicago, Milwaukee and St. Paul 

Railroad, writes :—‘‘ For example, it has a capacity of 
3600 horse-power for one hour and even greater than this 
for short periods. The sustained tractive effort is 
72,000 lb. at a speed of 15} miles per hour at full sub- 
station line potential. Compare this with the “ Mallet ” 
engine of approximately the same weight now in operation 
on the St. Paul road, and we find that the “‘ Mallet ” has 
76,200 lb. tractive effort, corresponding to 23.5 per cent. 
coefficient of adhesion, but those of you familiar with the 
| performance of this beast of burden know that it toils 
| painfully at speeds seldom exceeding sever to ten miles 
| per hour when operating at its full hauling capacity. It 
* Institution of Civil Engineers. James Forrest Lecture. Delivered 
the absence of Mr. Hobart by Mr. John A. F. Aspinal, M. Inst, C.E. 
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is in this matter of higher speed for the same tractive 
efiort that the electric locomotive excels.” 

At page 1889 of the ‘“ Proc.” Am. Inst. Elec. Engrs. 
for August, 1915, Mr. W. S. Murray writes :—‘ The 
steam locomotive has lived a useful life of eighty years. 
This is not a prediction that it will not live many more ! 
Even in the clothes of its mechanical ruggedness it is 
not difficult to conceive of its having once been a pretty 
delicate machine, deserving of a very great deal of care 
and attention. The electric locomotive was born of even 
a more delicate nature, and while its ruggedness is increas- 
ing, it can never possibly be the great mechanical brute 
that our high-powered steam locomotives may be typified 
as being to-day.” It is impossible to reconcile Mr. 
Murray’s conception of the electric locomotive as a 
“delicate” machine and of the steam locomotive as a 
machine characterised by ‘mechanical ruggedness ” 
with the established fact that “repairs”? per locomotive 
mile are less than half as much for an electric locomotive 
as for a steam locomotive for the same service. 

The Pusher Service for Heavy Gradients.—On those 
sections of the line where the gradient is much in excess 
of 1 per cent. for any considerable distance, a second 
250-ton electric locomotive will be employed as a pusher. 
On the 440 miles between Harlowton and Avery there 
are only two points where, with electric operation, a 
pusher locomotive will be required, whereas with steam 
locomotive operation there were many such points. At 
the ends of the pusher divisions sidings are provided, 
permitting the pusher locomotive to be transferred to 
the head of the train, where it supplements the other 
locomotive in providing regenerative braking on the 
down grade. Although the control permits of operating 
two 250-ton locomotives together under the control of 
one engineer by means of the multiple-unit control system, 
this can only be done when the two locomotives are either 
pushing at the rear end of the train or else being pushed | 
by the train on down gradients, for the two locomotives 
are ¢apable—with a coefficient of adhesion of 0.25—of 
exerting a tractive effort of 100 tons, an amount decidedly | 
in excess of the strength of the draft rigging. 

Regenerative Braking.—The electric service on the 
Chicago, Milwaukee and St. Paul Railway will include 
the feature of regenerative braking. In a paper by the 
author entitled “* 2400-volt Railway Electrification,” and 
published at page 1149 of Vol. XXXII. (1913) of the | 
* Trans.” Am. Inst. Elec. Engrs., estimates were made 








relating to the electrification of a hypothetical 96-mile | § 


single-track mountain-grade division of a main line 
railway. The trains ascended to an altitude of 3800ft. in | 
48 miles and returned to the original level in the remaining | 
48 miles, the average gradient thus being 1.5 per cent. | 
It was assumed that the ruling gradient was 2.2 per cent. | 
Trains of weights up to 1600 British tons were to be hauled | 


locomotive mile, without and with regenerative control, 
work out as follows :— 


Annual outlays for Without regenera- With regenera- 
electricity. tive control. tive control. 
Total .. os oe - £200,000 .. £149,000 
Perlocomotive .. .. .. £4,160 £3,100 
Per locomotive mile.. .. 36.8d. 27 .6d. 


The relative operating costs for the steam locomotive 
and for the two cases of the electric locomotive, i.e., with- 
out and with the allowance for regeneration, arrived at 
in the preceding calculation, are shown in the following 
table, which is based on electricity at 0.336d. per kilowatt- 
hour, and lignite with a calorific value of 11,000 B.Th.U. 
per pound at Ils. per British ton :— 


Operating Expenses in Pence per Locomotive-mile. 





Electric locomotive. 
Stan = ——_—_________ 
locomotive.| Without regen-| With regen- 
erative control. | erative control. 


d. d. 





d. 


Fuel .. .. 30.7 _— - 
Electricity _ 36.8 27.6 
Repairs .. 9.6 2.7 2.7 
| EARS eee 9.0 9.1 9.1 
Engine-house expenses . . 2.7 -- -- 

Lubricants ba ee fren 0.4 0.2 0.2 
Stores - 0.3 0.2 0.2 
Total. . 51.7 49.0 39.8 





It was shown in the paper that for 1600 British tons 
behind the draw-bar there would be required three 
220-British-ton steam locomotives or two 143-British-ton 
electric locomotives. Consequently the operating expenses 
(for locomotives) per train-mile work out as follows :— 


Operating Expenses in Pence per Train-mile. 





With With two 143-ton electric 
three locomotives. 
220-ton | 


steam loco-| Without regen|- With regen- 
motives. | erative control.| erative control. 





. ae 92.1 -- 
Electricity — 73.6 55.2 
Repairs 28.8 5.4 5.4 
Wages See 27.0 18.2 18.2 
Engine-house expenses . . 5.1 — — 
Lubricants ra ge & 1.2 0.4 | 0.4 
Stores 0.9 0.4 | 0.4 
Total. . 155.1 98.0 | 79.6 


For mountain gradient applications such as that 
employed in the above example and for sparse traffic in 
general certain important advantages attending the 
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Fig. 13—BLUEFIELD DIVISION OF THE NORFOLK AND WESTERN RAILWAY 


by electric locomotives over this division, the average 
speed between stops being 12 miles perhour. Forstandard 
equipments with series motors and with no provision for 
regenerative braking the costs per locomotive mile as 
compared with steam locomotive haulage were worked 
out. 4 

Were regenerative control to be employed during the 
48-miles descent, the estimates would be as follows :— 
The altitude attained by the train is 3800ft. In descending 
there is given up by a train with a weight of 1600 British 
tons behind the draw-bar of two 143-ton locomotives :— 
3800 x (1600 + 2 x 143) x 2240 = 16,100,000,000 foot- 
pounds of energy. There is required for friction :— | 
(1600 + 2 x 143) x 8 x 5280 x 48 = 4,300,000,000 foot- 
pounds. After deducting the amount required for friction, | 
there remains 11,800,000,000 foot-pounds, or 4450 kilowatt- | 
hours (since one kilowatt-hour = 2,659,000 foot-pounds). 
This energy can be applied to drive the motors as dynamos 
and return most of it in the form of electricity to the 
distribution system. The author was ociated with 
successful tests of this kind—although on a city tramcar— 
made at Newcastle in 1901. Careful measurements were 
made in the Newcastle tests, and for regeneration on long 
descents high efficiency was obtained. 

Mechanical brakes will still be provided in the case we 
are considering in order to have duplicate means of con- 
trolling the train, but these will be regarded as a reserve 
and will not be employed except at the very lowest speeds | 
and to hold the train at rest on gradients. Let us take the | 
the efficiency of regeneration at 68 per cent. Then | 

0.68 x 4450 = 3000 kilowatt-hours 
of electricity will be sent back into the line during the 
48-mile descent. It had been estimated in the author's 
paper that without regenerative control the consumption 
of the 1600-ton train in making the 96-mile journey would 
be 11,700 kilowatt-hours. With regenerative braking and 
employing the conservative estimate above set forth, the 
consumption is reduced to 

11,700 — 3000 = 8700 kilowatt-hours. 

By similar estimates of the consumption of electricity 
for the entire traffic occurring on this 96-mile division in 
one year, a total annual input to the sub-stations of 107 
million kilowatt-hours is estimated as against 144 million 


|from the sub-station to the train. 





kilowatt-hours per annum without regeneration. The 
price paid for the electricity is 0.336d. per kilowatt-hour 
in both cases. Forty-eight locomotives, each averaging 
27,200 miles per annum, are estimated to be required 
to handle the traffic. The total annual outlay for elec- 
tricity and also the annual outlay per locomotive and per 





application of regenerative control to a dense traffic are 
not obtained, and although the saving in the amount of 
electricity consumed may often be notable, as shown by 
the above results, a main consideration in adopting regene- 
rative control relates to the lesser wear of the wheels, the 
brake shoes, and the brake rigging. With mechanical 
braking the speed at which a heavy freight train may be 
taken down mountain grades is often limited by the 
permissible heating of the brake shoes. With regenerative 
braking the limit is raised te that imposed by other factors 
such as the safe speed imposed by curves or by the con- 
struction of the rolling stock or permanent way. 

With a dense traftic the employment of regenerative 


| braking introduces savings of another character as the 


result of the interchange of current between neighbouring 
trains. Ascending or accelerating trains draw a part of 
their power directly from neighbouring descending or 
stopping trains. It is analogous to the installation of 
many additional sub-stations distributed along the route. 
With electricity thus interchanged between neighbouring 


/ascending and descending trains there is associated a 


lower loss in the distributing system than is the case 
when the electricity is sent over a considerable distance 
Furthermore, the 
sub-stations are relieved of a part of the burden and the 


| load factor of the remaining part is increased. ‘Thus the 


sub-stations are shielded from the peaks of load and need 


|not be equipped with motor generators of so great a 


short-time rating. Indeed, their continuous rating may 
also be less, since the average output is decreased when 
supplying trains with regenerative equipment, except in 
so far as such equipment will be heavier and will increase 
the total weight moved. The energy officiency of these 
motor generators will be higher with the more uniform load. 
These conclusions only hold good for a dense traffic. For 
@ traffic of so sparse a character that on some occasions 
the load comprises only one train, there can be no equalising 
out between trains, and this will also be the case with 
several trains per sub-station if all the trains are simul- 
taneously absorbing power from the sub-station. Con- 
sequently the maximum of advantage from the employ- 
ment of regeneration so far as regards decreased outlay 
for power will be obtained with a dense, well-distributed 
traffic and with the use of so high a working pressure as 
to permit of locating the sub-stations long distances 
from one another. While on the Chicago, Milwaukee 
and St. Paul Railway the trains will be relatively infre- 
quent, it is nevertheless considered that the advantages 
obtainable by incorporating the regenerative feature in the 
locomotive equipment are amply sufficient. These 





advantages relate chiefly to emancipation from the limita- 
tions of mechanical brakes. 

The modern motor for locomotive equipments is provided 
with forced ventilation and is much lighter for a given 
continuous output than were the earlier self-cooled 
motors. An important feature affecting its appropriate- 
ness for regenerative braking is that its continuous output 
is well up towards the output of which it is capable for 
one or two hours for a given temperature rise. Conse- 
quently it is not necessary greatly to increase its weight 
in order that it shall be able to perform as a generator on 
down grades and when decelerating the train. This was 
not the case with the railway motor of a dozen years 
ago. At that time the continuous output for a given 
temperature rise was rarely as much as half of the output 
of which it was capable for one hour for the same tempera- 
ture rise. Under those conditions it was essential to 
successful regeneration to employ very much heavier 
equipment. The increased weight and cost of such an 
equipment, had it been provided, would have gone far 
towards offsetting the decreased energy consumption per 
ton-mile obtained in virtue of regeneration. Moreover, 
it would have been necessary to take into account, not 
only the increased first cost of these heavy equipments, 
but also the increased depreciation associated with this 
larger outlay. 

If the subject had been thoroughly analysed in those 
days it would have been found that in most cases the 
increased weight of the electric equipment would have 
occasioned a 10 per cent. or, in some cases, even a 15 per 
cent. increase in the total weight of the car or train. 
Consequently a 20 per cent. decrease in the energy con- 
sumption expressed in watt-hours per ton-mile obtained 
in virtue of regeneration would have left an insignificant 
margin for net decrease in energy consumption per car- 
mile or per train-mile. But with modern methods of 
intensive ventilation regeneratve control equipments 
can be built with but moderate increase in weight and still 
operate within approved temperature limits, notwith- 
standing the performance of the double function of motor- 
ing and generating. 

From the considerations which have been set forth, the 
appropriatenesss of regenerative control for a dense traffic, 
such as systems of urban and suburban trains, should be 
evident when reconsidered in the light of the characteristics 
of modern railway equipments. The capital cost for 
generating station, for transmission line and for sub- 
stations should be notably less when the rolling stock 
is equipped with regenerative control apparatus than 
would otherwise be the case. We thus have not only 
the decreased consumption at the train per ton-mile, but 
we also have the decreased interest and depreciation 
outlays for sub-stations, transmission line and generating 
station. For instance, if there were required for the 
operation of an electric railway with a dense traffic, an 
output from the generating station of, say, 100,000,000 
kilowatt-hours per annum, then while for an ordinary 
system without regenerative control it would be necessary 
to install fully 25,000 kilowatts rated capacity of generating 
sets, this aggregate capacity would, with regenerative 
control, be materially reduced, say, to 22,500 kilowatts 
rated capacity. The percentage decrease in the rated 
capacity required in the sub-stations would be of at least 
equal amount, and savings would also be effected in the 
transmission cables and in the distributing system 
between the sub-stations and the contact conductors. 
Added to these capital savings there is the further operat- 
ing saving resulting from the reduced consumption at the 
train. It will be recognised from a consideration of the 
various factors entering into the problem that it requires 
very careful estimating to arrive in any particular case 
at a fair quantitative comparison of two systems, the one 
with and the other without the regenerative feature. 
Different results will be obtained in different cases. For 
a level service the shorter the distance between stops and 
the higher the schedule speed the more appropriate does 
the regenerative system become. For other than a level 
service obviously the more irregular the profile of the 
route the more appropriate is regenerative control.** 


Tue NorFoLK AND WESTERN 11,000-votT RAILWAY 


The Bluefield division of the Norfolk and Western Rail- 
way comprises the 29 miles of main line from Vivian to 
Bluefield, in the State of West Virginia. Figs. 13 and 14 
show the plan and profile of the road, which is double 
track for the entire distance, with the exception of the 





wtivces 


Fig. 14—PROFILE OF LINE BETWEEN VIVIAN AND 
BLUEFIELD 


Elk Horn Tunnel, which is single track. Sidings, branches 
into the coal workings and yard trackage bring the 
aggregate electrified length of single track up to 97 miles. 
It will be seen from the profile in Fig. 14 that the line has 
long gradients, sometimes amounting to over 2 per cent. 
In the Elk Horn Tunnel the eastbound trains ascend a 
1.5 per cent. gradient. In addressing the New York 
Railroad Club on March 20th, 1914, Mr. George Gibbs 
made the following interesting allusions to this under- 
taking :—‘‘ I will take the case of the Norfolk and Western 
first. It is perhaps the heaviest electric traction scheme 
proposed anywhere in the world as yet. The coal traffic 








220n December 9th Mr. Aspinall received the following cable from 
Mr. Hobart :—‘‘ On occasion my ‘James. Forrest’ Lecture, please 
announce that on St. Paul electrification 2500 British ton trailing load 
12 per cent. more than guaran been hauled up the 20-mile 
gradient Piedmont to Donald containing 2 per cent. gradients by 
two 250-ton 3000-volt electric locomotives descent successfully con- 
trolled regeneratively returning electricity into 100,000-volt trans- 
mission system. Official tests now taking place to be followed imme- 
diately by regular electrical services on 113-mile division between 
Threeforks and Deerlodge.” 
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of this railway is the important one, and originates in the 
Flat Top and Pocahontas fields, which lie on the west 
slope of the Allegheny Mountains. It is this section of 
the road we are electrifying—that is, the section between 
Bluefield on the east and Eckman on the west end, a 
distance of about 30 route miles or about 90 track miles. 
Within this distance, and practically at the summit of 
the Alleghenies, is the Elk Horn Tunnel, about 4000ft. 
long. It is a single-track tunnel and constitutes ‘ the 
neck of the bottle,’ limiting the capacity of the entire 
road, The alternatives to electrification to relieve con- 
gestion were either to double-track the tunnel or to build 
a relief line, both of which would cost a great deal of money 
and require years of time. It is found that electrification 
of the existing lines would not only give the desire 
nerease in capacity of the line, but would give it promptly 
and would afford savings in operating costs which would 
carry the interest and depreciation charges on its cost and 
leave a handsome surplus besides. The maximum east- 
bound tonnage at present is about 65,000 tons per day 
up the gradient, of which about 48,000 tons is revenue 
traffic. This tonnage, by the way, is exclusive of the 
ordinary tonnage of the road—it is simply coal tonnage 
that I am talking about. This tonnage is loaded in about 
twenty train units of 3250 tons each, trailing load. This 
train is hauled up a 2 per cent. gradient over the mountain 
to Flat Top Yard by three ‘ Mallet’ compound engines, 
thence to Bluefield, 15 miles further, over an undulating 
gradient with 1} per cent. maximum by two ‘ Mallets.’ 
At this point trains are made up for the road run to tide 
water. The entire 30 miles that we are electrifying is 
what we might call a ‘ gathering division,’ the tonnage 
being filled out in the section from the various coal work- 
ings. It is therefore treated as a separate engine division, 
and this makes the substitution of electric for steam power 
unusually advantageous and economical. For these 
* Mallet ’ engines we will substitute electric locomotives.” 

Electric operation of the Bluefield division of the Norfolk 
and Western Railway was inaugurated in May of this 
year (1915), with twelve 240-British-ton locomotives of 
the split-phase type. This type of locomotive operate 
from @ single-phase overhead conductor. In the case of 
the Norfolk and Western system a pressure of 11,000 volts 
and a periodicity of 25 cycles per second are supplied 
from the overhead conductor. Each 240-ton locomotive 
is made up of two 120-ton halves, and each half may be 
operated as an independent locomotive. The trains are, 
however, very heavy, and for gradients of 1.5 per cent. 
or more two 240-ton locomotives are necessary, the one 
at the head of the train and the other pushing at the rear. 
Trains of this composition end comprising 45 cars loaded 
with coal, weigh 2900 British tons, or, including the two 240- 
ton locomotives, 3380 tons. They are known as ‘“‘tonnage”’ 
trains. Such a train is made up at or near the west end 
of the division. The up-gradient trip from Vivian to 
Ruth at the eastern end of the Elk Horn Tunnel is made 
at a speed of 14 miles per hour. Formerly it required 
three 240-ton ‘‘ Mallet” engines, two at the head and one 
at the rear end of the train, to make the same trip at about 
seven miles per hour, exclusive of stompages for coal and 
water. Such a steam locomotive train weighed complete 
(2900 + 3 x 240) = 3620 tons, or 7 per cent. more than 
the electric train. The total elevation from Vivian to 
Ruth is about 900ft. The distance is 15 miles, the 
average gradient thus being about 1.13 per cent. 

On the assumption of the same pounds per ton of fric- 
tional resistance, the “ drivers-to-drawbar’”’ efficiencies 
for these trains are :— 

2900 


— X 100 = 86 per cent. 
3380 


Electric train 
2 
train aed x 100 = 80 per cent. 
The Norfolk and Western electrification provides the 
following important features :— 


(1) Decreased outlay for wages of locomotive crews 
and train crews due to the greater speed and longer trains. 

(2) Decreased outlay for maintenance of electric loco- 
motives as compared with that of “* Mallets.” 

(3) Greater annual train—and ton—mileage per loco- 
motive. 

(4) Greatly increased capacity of the division. 

(5) Superiority of electric traction for lines with frequent 
and long tunnels. 

(6) Decreased outlay for track maintenance with 
electric locomotives as compared with “‘ Mallets.” 

(7) Savings in brake shoe renewals and freedom from 
speed restrictions on down gradients due to the heating 
of brake shoes in virtue of employment of regenerative 
control. 

(8) Elimination of congestion at tunnels, especially at 
the single-track Elk Horn Tunnel. 


It is desired to dwell for a moment on this last feature. 
The 3000ft. single-tracked Elk Horn Tunnel is the bottle- 
neck of the system. Even the inherently slow ‘‘ Mallets ” 
were driven through the tunnel at reduced speed to reduce 
the quantity of smoke and gases. It was necessary to 
delay sending in a train until sufficient time had elapsed 
partly to free the tunnel from the smoke and gases emitted 
by the preceding train. Such considerations occasion a 
bunching up of trains at both ends of atunnel. Obviously, 
with steam trains, a serious congestion of this sort can 
only be slowly relieved, owing to the time which must be 
allowed to elapse between the passage of successive trains. 
They cannot be ‘‘ bunched ” in the tunnel. With electric 
locomotives very long trains can be taken through, 
headed by one 240-ton locomotive and with two more 
240-ton pusher locomotives. A train of this formation 
may considerably exceed in useful weight any steam- 
hauled train, since each steam locomotive employed in- 
creases the amount of smoke and gases and the time 
required to put the tunnel in condition for another train. 
Electric trains maintaining a speed of 14 miles per hour 
can be dispatched through the Elk Horn Tunnel at the 
rate of a train every three minutes, as against six miles per 
hour steam trains, of less useful weight, every seven 
minutes. Taking into account the greater useful tonnage 
per train which can be carried electrically through the 
tunnel, and the greater speed, it may be fairly stated that 
any bunching up of tonnage on the division can be relieved 
by electric operation in about one-third the time which 
would be required with steam locomotives. 


Steam 





It has sometimes been claimed™ that clectric operation 
is inferior to steam locomotive methods with respect to 
the ability with the latter to dispatch trains in fleets 
in emergencies. It has been stated that in this respect 
electric operation takes away track capacity “‘ just at 
the time when the operating official most needs it.” 
While the author admits that such occasions may arise, 
he considers that for every such occasion there can be 
cited others where the electric operation of heavy goods 
trains will permit of relieving or—which is more important 
—preventing congestion by the increased capacity with 
which it endows a system with a given trackage. 

Generating Station at Bluestone.—For the case of the 
Norfolk and Western Railway the single-phase electricity 
is provided from a special 25-cycle generating station 
located at Bluestone, as shown in Fig. 13. This generating 
station is equipped with three 10,000-kilovolt-ampére 
steam turbine-driven 11,000-volt single-phase generators. 
The pressure is stepped up from 11,000 volts to 44,000 
volts and transmitted at this pressure to five sub-stations, 
where are installed an aggregate of 28,000 kilovolt- 
ampéres of transformers for stepping down to 11,000 volts, 
the pressure required at the locomotives. 

The Norfolk and Western Electric Locomotives.—The 
twelve 240-ton electric locomotives operating on the 
Norfolk and Western Railway are equipped with the 
split-phase system; 25-cycle 11,000-volt single-phase 
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Fig. 15—CONNECTIONS ON LOCOMOTIVE 


electricity is collected from the overhead conductor by a 
pantograph trolley with a sliding collector. This high- 
pressure electricity is received by a step-down trans- 
former carried on the locomotive and indicated at A in 
the diagram in Fig. 15. The pressure at the secondary 
terminals of this transformer is 750 volts. Part of the 
electricity goes direct from the secondary of the trans- 
former to the polyphase motors—indicated diagram- 
matically as B in Fig. 15—which drive the locomotive. 
The remainder of the electricity passes through the 
phase-splitter C on its way to the polyphase motors B. 
By this means the single-phase electricity supplied to the 
locomotive is converted into polyphase electricity and is 
thus made suitable for driving the polyphase motors B. 
Each 240-ton locomotive is equipped with eight of these 
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Fig. 16 


polyphase driving motors. The power from the motors 
is delivered to the driving wheels through geared side- 
rods, the gear ratio being 4.72. The rotors of the poly- 
phase motors are provided with definite windings and 
slip rings, so that water rheostats may be inserted in the 
rotor circuits during the starting and also for purposes of 
speed control. 

The 240 British tons of weight of the Norfolk and 
Western locomotive is made up of 227,000 lb. of electrical 
equipment and 310,000 lb. of mechanical equipment. 
The motors can be operated with either eight or four poles. 
With the former connection the speed is 14 miles per 
hour and the continuous rating is 2600 horse-power, 
corresponding to a tractive effort of 68,600 1b. With 
the four-pole connection the speed is 28 miles per hour 





%3 Mr. A. H. Babcock, at page 1851 of Vol. xxxii., 1913, of the “‘ Trans.”’ 
Am. Inst. Elec. Engrs., in a paper entitled “‘ Mountain Railway Elec- 
trification,” states :—‘‘ A slight derangement of schedules, or an extra 
freight movement, citrus fruits or oil, or a blockade, for example, will 
cause congestion beyond any possibility of estimating. This traffic 
must be handled as circumstances require. It cannot be spaced con- 
veniently for power demands, as many engineers and power men have 
suggested, but the terminal must be cleared as the cars accu- 
mulate.” At gp ered of Vol. x., 1913, of the Electric Journal, in an 
article entitled ‘‘ Heavy Electrification Tendencies,” Mr. W. 8S. Murray 
writes :—‘‘ Suppose a bunching-up of trains and tonnage to take 
place at some point on the system, due to a wreck, a broken wire, a 
short circuit or trouble with signals. When conditions ahead have 
been adjusted and traffic may be resumed, the operating official in 
charge wishes to let his trains through, one behind the other, just as 
fast as his block sections will permit, and so make up time lost due to 
the breakdown. th steam service there is nothing to prevent this.” 
It has been shown that in such cases as that at the Elk Horn tunnel 
there is, contrary to Mr. Murray’s suggestion, much more to prevent 
the resumption of normal conditions with steam service than with 
electric service, and equivalent conditions are constantly met. 





and the continuous rating is 3000 horse-power, correspond- 
ing to a tractive effort of 40,000 Ib. For these two con- 
nections the weight of the electrical equipment per horse- 
power of continuous rating works out respectively at 
86.0 Ib. and 75 Ib. 

When addressing the New York Railroad Club on 
March 19th, 1915, Mr. George Gibbs gave the following 
data of these electric locomotives :-— 


Length overall 


105ft. 8in. 
Rigid wheel base .;. 1lft 


Truck wheel base... .. .. 16ft. 6in. 
Diameter of driving wheels 62in. 
Diameter of pony wheels 30in. 


Weight on drivers at his Lak, Pha 197 British tons 
Total weight of locomotive Ao 240 British tons 


The “ Mallet’ locomotives which were employed on 
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Fig. 17 


the Bluefield division prior to its electrification were 
described by Mr. Gibbs as “‘ of the latest compound type, 
fitted with mechanical stokers and superheaters.” He 
gave their weight as “ about 370,000 lb. on drivers and 
540,000 lb. total, including tender.”” They were estimated 
to have a tractive power of about 85,000 ib. He stated 
that tonnage trains were handled normally at a speed of 
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from seven to eight miles per hour on the gradients, 
except in tle Elk Horn Tunnel. 

Ratio oF TON-MILEAGE TO. TRAIN-MILEAGE OF GOODS 
TRAFFIC. 

Mr. James J. Hill has stated that “‘ the place for the 

railways to save is in their train-miles.”” The Annalist for 
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September 6th, 1915, gives statistics which bring out very 
clearly the extent of the practical application of this 
maxim to American railways during recent years. The 
statistics quoted by the Annalist are plotted in Figs. 16 
to 20. From Figs. 16 and 17 we see that for two specific 
cases—the Chicago, Burlington and Quincy Railway and 
the Wabash Railway—while the total annual train- 
mileage of freight traffic during the last fourteen years 
shows no marked change, decreasing 11.1 per cent. for 
the first-mentioned railway and increasing 17.5 per cent. 
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for the last-mentioned railway, the total annual ton- 
mileage has in these fourteen years increased respectively 
in the two cases by no less than 127 per cent. and 75 per 
cent. Figs. 18 and 19 relate to the results for the entire 
railway system of the United States and show that 
corresponding to an increase ef only 22 per cent. in the 
annual train mileage of goods traffic during the fourteen 
years there has been an increase of 104 per cent. in the 
annual ton-mil:age of goods traffic. Finally, in Fig. 20 
are plotted, for the three cases, the ratio of the ton-mileage 
to the train-mileage for the annual goods traftic during 
the last fourteen years, and the following results are 
given :— 
Percentage Increase in the Last Fourteen Years in the Ratio 
of Ton-miles to Train-miles for the Goods Traffic per 
Annum. 


All United States railways... .. .. .. 68 per cent. 
Chicago, Burlington and Qunicy Railroad -- 156 e 
Wabash Railroad .. .. .. 2 Pe . 48 oe 


The Annalist’s article is entitled ‘* A Triumph of Inten- 
sification.” It is stated that although allowance must be 
made for certain factors which Cannot be easily calculated, 
the percentage increases in the ratio of ton-miles to train- 
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I, All Railways in United States. . . . 
Carves { HL, Chicago, Burlington and Quincy Railroad. 
[i1l. Wabash Railroad. . 2... 


Fig. 20 


miles is a measure of the extent to which the railroads 
have been able to intensify their goods traffic. The 
article goes on to state that “‘ A number of factors have 
contributed to this result. Increasing wages and other 
operating costs have compelled the railways, as a matter 
of self-preservation, to effect economies in operation 
which were unknown at the beginning of the period. 
They have learned, first—and it is, perhaps, the most 
important knowledge of all—that the most profitable 
train to run is the one which does not move until it has 
been filled to engine capacity. Therefore they strive 
continually not only to accomplish that, but to increase 
the capacity of the locomotive as well, so that the load in 
turn may be further increased. In the twelve years 
ending with June 30th, 1914, the average tractive power 
of American locomotives increased by approximately 
50 per cent. This has also resulted in increasing the 
size of other equipment. The average capacity of a 
goods car is now about 40 per cent. greater than it was 
fifteen years ago.” * 

The points brought out im the present lecture render it 
almost superfluous to call attention to the inevitability 
of the rapid introduction of thé electric locomotive in 
the further pursuance of the policy discussed by the 
Annalist. While the steam locomotive, as stated in the 
Annalist’s article, has increased in twelve years by 50 per 
cent., in the feature of the average tractive effort of which 
it is capable-there has been no notable increase in the 
speed of goods locomotives. The electric goods locomo- 
tive provides any tractive effort permitted by the draft 
rigging and also provides any increase in speed permitted 
by curves and strength of goods cars and permanent way. 
It has been shown in the paper that the heaviest goods 
trains may, with electric locomotives, be propelled over 
heavy gradients at twice the speed possible with steam 
locomotives. 

(To be continued.) 








PRINCIPLES OF INDUSTRIAL LIGHTING. 


AttTHoucH the Illuminating Engineering Society dis- 
cussed the question of industrial lighting at its meeting in 
November—THE ENGINEER, December 3rd, 1915—the 
subsequent publication of the third volume of the report 
of the Home-office Committee provided fresh matter for 
debate at the meeting of the Society on Tuesday, January 
llth. At the November meeting the first and second 
volumes of the report, which dealt with general principles 
and the prospects of legislation were explained, but the 
third report dealt with the question more from the practical 
side, in that it contained an account of the observations in 
factories which have been taken by the Committee. The 
point now put forward is that the result of the evidence so 
obtained is that the Committee is asking for something to 
be done which can easily be arrived at by modern lighting 
appliances. As the Committee has not yet been able to 
undertake to frame standards of illumination required 
for various kinds of work, Mr. J. 8. Dow, the assistant 
honorary secretary of the society, who opened the dis- 
cussion, presumed that the amount of light for carrying 
on work would only be deemed inadequate when it was 
obviously below the standard usual for the particular 





process, and manifestly a hindrance to the worker. 
Tackling the subject from this point of view, Vol. III., he 
said, provides excellent information as to the conditions 
which already exist. One of the first things which strikes 
one in reading this data is the variety in the amount of 
illumination afforded in different factories for similar pro- 
cesses, and it is evident a general agreement as to standards 
would be very helpful in removing these anomalies. 
Lighting experts would probably agree that the average 
values of illumination recorded in tables in the report 
could be quite easily provided by modern methods without 
undue expense ; possibly these averages might furnish a 
rough indication as to the amount of illumination desirable 
for the class of work, thus paving the way for the standards 
which the Committee has ultimately in view. Many 
existing installations have illumination far beyond any- 
thing suggested in the report as a minimum. After 
examining the figures in the third volume of the report, 
continued Mr. Dow, one is inclined to appreciate the 
wisdom of drawing a distinction between the general 
illumination necessary in the interests of safety and: the 
illumination for the carrying out of the work. The exist- 
ence of a moderately high illumination at floor level does 
not imply that the illumination on the work is ample. 
Conversely, one finds a high illumination on the work, but 
very little on the floor, especially when the point of work 
is a good distance from the floor and sources of light are 
placed close to it. On the other hand, when the nature 
of the work and the arrangement of the machines render it 
desirable to aim at a high general working illumination 
throughout the room, this is usually provided by means 
of sources of light emanating near the ceiling. These con- 
ditions are probably more typical of factories in London 
than the mills and workshops, covering, individually, 
extensive areas in the provinces. Mr. Dow thinks, how- 
ever, that even in large covered areas where there are 
spaces between the points where the work is done, and 
where it would be uneconomical to flood the entire floor 
area with light, there ought to be no difficulty in providing 
sufficient to ensure the minimum 6f 0. 25ft.-candles. 

The Committee in its tour round the country visited a 
large number of engineering works, and many photo- 
graphs were taken. In this connection it is not uninterest- 
ing to note that owing to the improvement in the arrange- 
ments of such works, 7.e., the gradual elimination of over- 
head belting, shafting, &c., the case for a certain small 
general illumination with considerable attention to local 
illumination of each machine, is likely to go by the board 
in conjunction with the important improvements which 
are now taking place in lighting units. This point, indeed, 
may be taken as the outstanding feature of the discussion, 
and a large number of slides was shown by manufacturers’ 
representatives illustrating the development that is taking 
place in this connection. Cases were mentioned where 
high candle-power are lamps with their admittedly poor 
diffusion, necessitating some form of local lighting, have 
been superseded by more modern types of lamp and 
reflectors, with the result that it has been found psssible 
to dispense with the local lighting except in fhe case of 
special machines and very fine work. 

Looking at the matter quite broadly and in the light of 
the evidence that has been collected, it seems clear that it 
will be some time before anything in the nature of standards 
can be laid down. If every factory in the country were 
built on precisely the same lines and the method of internal 
decoration were the same, there might be greater possi- 
bilities in this connection. As things stand at present, 
however, not only would there have to be, as is obvious, 
different standards for different industries, but these 
standards would have to be varied and modified in the 
same industry according to the character of the particular 
building in which the work is being carried on. Reflected 
light is now regarded as most important, and so well is this 
recognised in the United States that in some factories not 
only the ceilings and walls, but also the floor and the non- 
moving parts of the machinery are painted a light colour. 

On the whole, this question of industrial lighting has 
now reached a point where it will be all the better for study 
by those directly concerned than, for the moment, public 
discussion. Each installation presents distinct features 
of its own, and now that the Departmental Committee has 
laid down what it regards as desirable by way of minimum 
requirements, it rests with the factory owners and the 
illuminating engineers to adapt these to cases in point. 
Progress of this nature will lay the foundation for future 
legislation. 








THE WCRLD’S SHIPBUILDING IN 1915. 


WE have recently received from Lloyd's Register of 
Shipping its annual summary of the world’s ship- 
building. From this it appears that, taking first 
of all the United Kingdom and omitting all vessels 
not intended for merchant purposes and all boats 
of under 100 tons, during 1915, 327 vessels of 650,909 
tons, viz., 317 steamers of 648,629 tons and 10 sailing 
vessels of 2290 tons, were launched. The sailing ship 
tonnage was composed almost entirely of barges and 
similar craft. The output of mercantile tonnage during 
1915 showed a decrease of 1,032,634 tons on that of last 
year. Practically the whole of the tonnage launched was 
composed of steel steam tonnage. Of the total output 
nearly 85} per cent., or 554,803 tons (553,363 steam tons 
and 1440 sailing tons), was built for registration in the 
United Kingdom. The amount of tonnage launched for 
other countries during 1915 was 96,116 tons (including 
20,965 tons for the British Colonies), forming about 14} per 
cent. of the total output, as compared with an average 
percentage of 224 for the previous five years. 

The returns for 1915 show that 33 vessels of 6000 tons 
and above were launched. Of these three were over 10,000 
tons each, the largest being one of 13,400 tons. The 
average tonnage of the steamers launched in the United 
Kingdom during the year was 2046'tons, but if steamers of 
less than 500 tons were to be excluded, the average of the 
remaining steamers would reach 3791 tons gross, which is 
a considerable reduction on the mean of the averages of the 
five previous years. 

Six steamers, with a total tonnage of 53,192 tons which 
will have Parsons steam turbine engines were launched. 
All of them will be fitted with geared turbines. The 
launches for the year also included two vessels which will 








be fitted with internal combustion engines. The combined 
tonnage of the two was 10,700. Of steamers being built 
on the Isherwood system of longitudinal framing, seven 
were launched during 1915 with a gross total tonnage of 
43,665 tons. Including four of these vessels with a tonnage 
of 24,084 tons, there were launched during the past year five 
steamers of 31,684 tons for the carriage of oilin bulk. The 
returns also include eight vessels of 66,334 tons with 
cruiser sterns ; 104 steam trawlers and other fishing vesels ; 
besides a number of tugs, dredgers, barges, and other 
vessels designed for channel, river, and other special 
services. 

As was the case last year, the Clyde district occupied the 
first. place among the shipbuilding centres of the country, 
showing an output of 205,073 tons (Glasgow 106,203 tons, 
and Greenock 98,870 tons). Then followed the Tyne 
(124,001 tons), the Wear (110,942 tons), Hartlepool 
(59,308 tons), Middlesbrough (58,574 tons), and Belfast 
(33,729 tons). 

Outside the United Kingdom there were launched during 
the year 416 vessels of 550,719 tons (313 steamers of 518,948 
tons and 103 sailing vessels of 31,771 tons). The figures 
showed a decrease of nearly 53 per cent. compared with 
those for 1914, but it should be borne in mind that they 
are incomplete, Germany, Austria-Hungary, and Belgium 
not being included. The returns for the year include 
33 vessels of over 5000 tons each. The largest vessel of 
the year was a collier of about 11,000 tons, built in the 
United States. During 1915 11 vessels of over 1000 tons 
each, to be fitted with internal combustion engines, were 
launched, their aggregate tonnage being about 42,000 
tons. The returns for the year include 12 steamers with 
a total tonnage of 71,467 tons, being built—all in the 
United States—on the Isherwood system of longitudinal 
framing, and six steamers of 35,000 tons to be fitted with 
steam turbine engines. There are also six oil-carrying 
vessels of about 33,000 tons. 

The tonnage launched in the United States (177,460 
tons), was 23,302 tons less than the total of the previous 
year. During the year there were launched on the coast 
13 sea-going steamers of from 5000 to 7000 tons each, and 
one collier of about 11,000 tons. The total output included 
five steamers with a total tonnage of about 30,000 tons to 
carry oil in bulk. Including these five vessels there were 
launched in the United States 12 steamers of 71,467 tons 
built on the Isherwood system of longitudinal framing. 

The total tonnage—113,075 tons—launched in Holland 
during the past year was about 5000 tons less than the 
output in 1914, which was a record in the Society's returns 
for that country. This total did not include vessels known 
to be exclusively intended for river navigation, the tonnage 
of which appears from information to hand to amount to 
over 70,000 tons ; so that the total output, including such 
craft, would appear to reach over 183,000 tons. The 
largest vessel launched during the year was of about 
8000 tons. There are four other steamers of from 5000 to 
7500 tons each. 

The returns for the year show that in Norway the output 
was 62,070 tons, which was about 8000 tons more than the 
total for the previous year, and was the highest ever 
recorded in the Society’s returns for that country. As in 
other years, the tonnage launched was practically composed 
of vessels of between 1000 and 2000 tons. Only one vessel 
of a larger tonnage was launched, viz., a motor vessel of 
2600 tons. The tonnage launched in Japan during the 
year—49,408 tons—was over 42 per cent. lower than the 
output for 1914. It comprised two steamers of about 
9500 tons each, and one steamer, of 7375 tons, fitted with 
steam turbine engines. In Denmark the figures—45,198 
tons—exceeded those for the previous year by nearly 
13,000 tons, and were the highest on record. Included in 
this total were six vessels of an aggregate tonnage of about 
30,000 tons, which are to be fitted with Diesel engines. 

Of the merchant vessels launched during 1915, 378 of 
874,775 tons—including 91 vessels of 299,743 tons launched 
outside the United Kingdom—were built under the 
Society’s inspection with a view to classification in Lloyd’s 
Register Book. 








THE INSTITUTION OF CIVIL ENGINEERS. 


OCTOBER EXAMINATIONS, 1915.—PASS LIST. 


Candidates Examined in London (67); Preliminary (21).— 
J. E. Benazon, W. H. E. Carr, A. Cook, J. M. Dixon, G. M. 
Ewan, R. M. Finch, R. H. R. Garraway, J. Gregg, H. Hudson, 
J. 8. Jenkins, A. E. C. Leppard, A. J. Mayo, E. A. Middle, W. A. 
Owton, 8. G. Payne, J. Tindale, F. H. Tomes, A. C. Wass, 
J. H. Westlake, F. G. Wray, G. Young. 

The following Candidates (4) have qualified, under old Regula- 
tions, for exemption from the Prelimé: E. tion :—E. A. 
Borg, H. A. Butterfield, G. W. Teasdale, F. Thackeray. 

Associate Membership (42); Whole Examination (16).—A. H. 
Amor, W. Armstrong, F. Calvard, H. V. Dane, E. T, Davies, 
J. 8. Evans, W. Granger, C. Greenwood, E. Kaylor, W. Law, 
G. D. McAndrew, 8. G. Marriott, N. 8. Sandhu, E. M. Slater, 
F. W. Watts, F. 8. Woodcock. 

E. inati eee see Section B (14). (Section A 
passed previously.)—W. G. Allan, R. E. David, H. Elliott, T. A. 
8. Fortune, A. F. Holden, A. B. Johnston, H. E. Lightfoot, H. 
R. Metcalfe, A. Morris, L. W. Pye, W. W. Ratcliff, J. M. 8S. 
Shand, N. H. B. Trimmer, G. F. White. 

Passed in part (12). Section A only.—G. Baily, H. V. Butter- 
field, G. G. Forster, R. T. Hirst, J. B. Jordan, C. N. K. L. Legge, 
W. J. MacPhail, C. V. Moodie, G. J. Murphy, I. F. Shellard, 
D. H. Stent. H. Wu. 

Candidat d abroad (36): Preliminary (7).—S. J. P. 
Cambridge, F. A. Chiswell, T. R. V. Gulliver, R. H. Packwood, 
0. G. Thornton, A. Tyndall, G. W. G. Williams. 

The following Candidatee (5) have qualified, under old Regula- 
tions, for ecemption from the Preliminary E ination :—S. Blen- 
cowe, R, B. Das, J. McNair, W. F. Marchinton, D. M. Shaw. 

Associate Membership (24); Whole Examination (18).—A. 
Barratt, H. M. Colman, E. M. Desbleds, H. W. Hague, W. A. 
McCrae, J. Mackintosh, F. Marsland, A. J. Poole, J. T. Read, 
R. J. van Reenen, R. A. Rose, 8S. L. Rothery, H. B. H. Shaw, 
P. G. Simmons, H. Sirry, W. M. Steel, R. C. 8. White, F. W. 
Wonham. 

Examination completed by pass in Section B (4). (Section A 
passed previously).—H. C. Armitage, C. J. McKenzie, A. J. 
Wigley, R. Wilson. 

Passed in part (2). 
Stonebridge. 

Examination in Drawings, Specifications, and Quantities 

















Section A only.—G. H. Smeed, A, W. 





(Optional) (3).—H. C. Armitage, J. Mackintosh, 8. L. Rothery. 
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RAILWAY MATTERS. 





At the ordinary general meeting of the Institution of 
Railway Signal Engineers on Tuesday last the President 
and members of the Council were re-elected to remain in 
office for the period of the war. 


Guarps are being fitted over the nozzles of the sanders 
on some of the London and North-Western locomotives. 
It is found that they prevent the sand being blown away 
on exposed parts of the line. The only objection to them 
is that they are rather liable to injury. 


In this column of our issue of October Ist last we inti- 
mated that a Commission was being jointly appointed by 
the Governments of New South Wales and Victoria to 
consider the desirability of constructing some inter-state 
railways. This Commission is now in being and is hearing 
evidence. 

Mr. J. G. Rosrnson, the locomotive, carriage and wagon 
superintendent of the Great Central Railway, has designed 
an anti-collision buffer and an interlocking buffer fender 
with a view to reducing the risks of telescoping after 
collisions. One of the Manchester-London expresses has 
been fitted. 

THE Pennsylvania Railroad Company in 1914 sold scrap 
material amounting to 2,157,24}dols. Waste paper 
produced 19,211 dols., oil barrels 22,439 dols., old rubber 
15,222 dols. Locomotive and wooden passenger cars sold 
for 114,326 dols., old wheels, metals, and wrought iron 
780,000 dols., and other odds and ends 114,326 dols. 


THe London and South-Western Company’s new 
electrical service on the Kingston ‘“‘ roundabout” and 
Shepperton branches was brought into use on Sunday 
last. A feature of the new train service is that the trains 
run at regular intervals, e.g., the East Putney trains leave 


Waterloo at 14, 34 and 54 minutes past the hour, and the | 


Kingston vid Wimbledon trains at 3 minutes past the hour 
and every 10 minutes thereafter. 


THE fifth annual general meeting of the Institution 
of Locomotive Engineers was held at Caxton Hall, West- 
minster, on Saturday, January 29th, at 3p.m.. The 
retiring president, Mr. A. J. Hill, chief mechanical engi- 
neer, G.E R., was in the chair at the opening of the 
meeting and presided over the formal business of the 
Institution, but subsequently vacated the chair in favour 
of the president-elect, Mr. R. E. IL. Maunsell, chief 
mechanical engineer, South-Eastern and Chatham Railway. 


Tue following railway dividends for the second half 
of the year 1915 have been announced :—Great Eastern, 
4} per cent.;- Great Northern, 5} per cent.; Metropolitan, 


1 per cent.; Taff Vale, 3} per cent.; Belfast and County | 


Down, 7 per cent.; Cork and Bandon, 3 per cent.; and 
Great Northern (Ireland) 6 per cent. All these rates are 


the same as a year ago, except that the Great Northern | 


(England) was 5} per cent. and the Cork and Bandon 
4} per cent. The Irish railways, it must be remembered, 
are not under Government control. 


AccoRDING to a well-known Austrian railway technical | 


journal, work on the Baghdad railway has been provisorily 


completed. Between Aleppo and Baghdad the double | 
track has been finished in the.sectors Aleppo-Moslemie- | 


Ras-el-Ain and Samarra-Baghdad, and trains are now 
running. The railway between Ras-el-Ain Mosul and 
Samarra is, however, still under construction, and cannot 
he completed until after the war. The tunnels and cuttings 
between Islahie and Momure and between Dorah and 
Karapounar are still in an unfinished state. The first line 
may be ready next October, but the second will take 
another year at least, probably two years, to complete. 


A SHUNTER employed in some private works, instead 
of walking in front of some wagons, as was his duty, rode 
on a wagon buffer and steadied himself with his coupling 
pole. The pole slipped, causing the man to fall so that 
his legs were run over and had to be amputated. He 
brought an action, under the Employers’ Liability Act, 
against his firm, and the County Court Judge ruled in his 
favour on the ground that the accident arose out of his 
employment. The firm appealed and was successful in 
the Court of Appeal. It was then taken to the House of 
Lords, where, on the 24th ult. (Herbert v. Samuel Fox and 
Co., Limited), the appeal was sustained by a majority. 


In this column, in our issue of April 9th last, we referred 
to the use by the New York Central Railway Company of 
pneumatic tools for tamping or packing sleepers. The 
results of the use of these tools were so satisfactory that 
the company has purchased twelve complete portable 
compressor outfits, including the packing tools, hose, &c. 
Two men work the tools, whilst a third forks up the stone 
in the ballast ready for the tools and then dresses it after- 
wards. The third man also attends to the compressor 
plant. The average work done by each machine from the 
time of their delivery up to November 2Ist last—about a 
year in each case—was: hours per day, 7; sleepers 
packed per day, 177 ; sleepers packed per hour, 26; single 
track covered per day, 316.8ft.; single track covered 
per hour, 45.7ft.; petrol used per hour, 1.37 gallons ; gas 
engine oil used per hour, 0.24 pints; compressor oil 
used per hour, 0.10 pints. 


THE first actual tests of the Chicago, Milwaukee and 
St. Paul Railroad Company’s new electrified mountain 
divisions have just been made by officials and directors of 
the system, who toured the completed sections of the 
400-mile electrified district in three special cars drawn by 
one of the new 260-ton 3000-volt electric locomotives. 
After making passenger train tests, running at all speeds 
up to 70 miles an hour, the officials witnessed tonnage 
tests, in which locomotives used on passenger trains, 
equipped for heavy hauling instead of speed, pulled 2500 
tons at a uniform speed of 16 miles an hour. It is expected 
that the all-steel trans-continental trains of this company 
will be operated electrically over the continental divide 
at an early date. While the cost of the work has been 
£4,000,000, the saving in fuel, in increased hauling 
capacity, in maintenance of speed schedules and’ in 
mechanical upkeep will be so large that a return of 20 per 
cent. a year on the investment is anticipated. The 
regenerative braking device in the equipment of the 
electric locomotives proved under the tests to be com- 
pletely successful. 


NOTES AND MEMORANDA. 





In a paper read recently before the Manchester Geological 
‘and Mining Society, Mr. D: E. Thomas, B.Sc., deals with 
the testing of mining fans. Tests of a “Sirocco” fan 
electrically driven gave an efficiency of 81.5 per cent. with 
3.4in. water gauge and a mine opening of 15.9 square feet. 
He compared Rateau’s and Morgue’s formule by means 
of an experimental fan, and concluded that the value of 
the “vena contracta”’ in the latter formula is about 
0.70 instead of 0.65. 

Two methods of determining the content of petrol 
vapour in air have been the subject of experiments and a 
report by the United States Bureau of Mines. In one the 
mixture is introduced into an exhausted glass vessel; is 
cooled at the temperature of liquid air, and the pressure 
of the vapour is measured by means of a manometer 
attached to the liquefaction bulb. The second method 
consists in burning the vapour in oxygen and from the 
contraction and carbon dioxide produced calculating the 
percentage of vapour. 


In a recent issue of the Horseless Age there is a short 
article on. ‘‘ Synthetic Rubber.” It recalls that in 1905 
Harries determined the chemical formula of natural 
rubber, and in 1909 Hofmann and Coutelle made rubber, by 
heating isoprene in a closed tube. It has also been pro- 
duced from butanes and from dimethyl butanes. The 
resulting rubbers vary very widely in their properties, and 
as regards solubilities, elasticity, and susceptibility to 
vulcanisation. The annual world production of rubber is 
about 100,000 tons, and would require for its synthetic 
duplication the planting of an area of corn or potatoes 
many times the area now in rubber trees. Ancther feature 
in synthetic rubber is that it is a mixture instead of a 
| uniform compound, and until that difficulty is overcome 
| it will always remain inferior to the natural article. 


ENTITLED ‘Chains and other Lifting Appliances,” a 
| Memorandum by Mr. G. S. Taylor, H.M. Inspector of 
| Factories, has recently been issued by the Home-office. 
The author deals with the causes of and possible means of 
preventing accidents arising from the fracture or failure 
of chains and such metal appliances as rings, hooks, 
shackles, eye-bolts, and swivels used for lifting purpeses. 
The whole of the fifty-two pages are full of information, 
and a valuable feature of the work is a bibliography con- 
taining forty references. Amongst the subjects considered 
may be mentioned the following :—Legislation ; types of 
| appliances ; materials; methods of manufacture; kinds 
; and proportions of links, hooks, shackles, eye-bolts and 
| swivels ; use and wear of chains, slings, and other lifting 
| appliances ; testing; annealing ; examination; marking ; 
| records ; failures of chains and other lifting appliances ; 
accidents and dangerous occurrences. In addition there 
| are eight plates of illustrations and five appendices. 


A PAPER in the Chemical News, by. Dr. Clayton Beadle, 
on the toughening of filter papers, describes a useful and 
simple method of strengthening a filter paper to such an 
extent that it will withstand the pressure produced by 
a powerful filter pump. The paper is folded and fitted 
into a dry funnel in the ordinary way, and then a few drops 
of nitric acid of 1.42 specific gravity are atlowed to fall 
in the apex of the paper cone. The funnel is canted and 
quickly rotated so as to saturate the free unsupported apex 
of the cone with the acid, and is then immediately rinsed 
| out under a tap, being filled and emptied from the top 
repeatedly, and finally rinsed out with distilled water if 
| the presence of tap water is undesirable. This treatment 
| does not slow the filtering action of the paper. On the 
| contrary, it tends to accelerate it, though treating the 
| paper similarly all over slows the filtering very considerably, 
perhaps four or five times. The method is credited to E. J. 
Bevan, about thirty years ago, but few people seem to 
know of it. 

Tue adoption of the metric system in India, said Mr. 
Alfred Chatterton, Director of Industries and Commerce, 
in a paper presented to the Indian Industrial Conference 
at Bombay, would complicate all its dealings with the 
rest of the British Empire and would inevitably force it 
into closer commercial relations with countries using the 
metric system. It may perhaps be thought that if India 
led the way the British Empire would follow; but there 
is no possibility of the English-speakin races adoptinge 
the metric system. That is a dream of visionary enthu- 
siasts. We have accepted the metric system for use in 
our laboratories, and that is as far as we intend to go. 
The idea, therefore, of India adopting the metric system 
does not come within the range of practical politics. In 
the future we are going to strengthen the ties which unite 
the various parts of the British Empire, and we may take 
it as certain that if there is to be any reform in regard 
to weights and measures in India, it will be in the direction 
of bringing them into line with the rest of the Empire. 


An interesting point regarding a still that failed at a 
works in Selby last September is the fact that the body 
was of aluminium. The details are recorded in Report 
No. 2398, recently issued by the Marine Department of 
the Board: of Trade. The vessel, which was only two 
years old, was nearly 7ft. deep and 5ft. Tin. in diameter, 
the thickness being 0°09in. The joints were autogenously 
welded, except where a dished cover was bolted to a flange 
round the top. There had been, and were at the time of 
the accident, various pipe connections-and fittings on the 
cylinder, which was used in a special oil-hardening process. 
The still was ripped longitudinally for its full length and 
opened out, tearing circumferentially around the bottom 
and below the flange at the top, the cover, together with 
the upper flange of the shell, being found on the floor a few 
feet from the body of the still. As far as can be gathered 
from the evidence, it was not the welded joint that failed. 
The explosion was due to excessive pressure caused by 
steam or condensed water under a high pressure flowing 
into the still when a vapour valve was closed. The inquiry 
showed that the accident was due to a train of circum- 
stances which could hardly have been foreseen, though 
undoubtedly the primary causes that led to the accident 
were the removal of a reducing valve on the steam supply 
pipe and neglect to provide a safety valve, whereby the 
thin aluminium cylinder was subjected to a steam pressure 
contemplated neither by the makers nor the users, who were 
experimenting with the apparatus with a view of improving 
its efficiency at the time. 
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MISCELLANEA. 





Tat the United States have now attained first position 
in the electric steel industry of the world is a matter of no 
small significance, says the Iron Age. Until now Germany 
has had this distinction. A year ago that country had 
46 electric furnaces in the steel industry and this country 
was credited with 41. At present the United States has 
73 against Germany’s 53—a striking reversal of positions. 


THE report persists that the United States Government 
has transmitted a Note to the belligerents in which it takes 
up the attitude that merchant ships should carry no 
armament, powerful or otherwise. It is said that 
notification has been given that if these principles are 
not subscribed to armed merchantmen will be denied 
entry to American ports, except under the conditions 
applying to warships. 

In order that British manufacturers may have an oppor- 
tunity of familiarising themselves with German methods 
of publicity, the Board of Trade has collected over 3000 
specimen catalogues of German origin, illustrating a great 
variety of industries, and these may be inspected at the 
Foreign Samples Section of the Commercial Intelligence 
Branch, 32, Cheapside, London, E.C. A complete index 
of the catalogues has been prepared, rendering identifica- 
tion of any particular catalogue a simple matter. Arrange- 
ments have been made whereby catalogues may be lent 
for a few days to United Kingdom firms established in the 
provinces. 

A NEw idea in shipbuilding, it is reported, is to be 
developed by the new Standard Shipbuilding Company 
near New York. Each class of ships is to be built of inter- 
changeable parts all alike, to lessen cost of building and 
to have any desired quantity of shipbuilding material 
already in stock to be put together as wanted. It is 
estimated that under this plan.an economy of 25 per cent. 
in construction can be effected, to say. aothing of rapidity 
of construction. The idea applies particularly to 
“ freighters,” of which it is believed a great many will be 
needed to accommodate the world’s tonnage. Every part 
of a ship will be assembled before construction is begun. 
In this way it is estimated a 6000-ton freighter can be 
thrown together in thirty days to start with, and as soon 
as things get going smoothly every fifteen days. 


AccoRDING to the Manchester Guardian the Electricity 
Committee of the Manchester Corporation had reports 
before it recently showing that in the quarter ended on 
December 31st, 1915, there was an increase of nearly five 
million units in the consumption as compared with the 
amount recorded in the December quarter of i914. As 
to the power load, the increase was 24 per cent. The 
Committee has received a letter from the Local Govern- 
ment Board giving it permission to divert £83,000 of the 
sum authorised in respect of the Barton scheme, to cover 
the cost of the machinery put in temporarily at the Stuart- 
street works to relieve the congestion and heavy loads 
which the department has now to meet. When the Barton 
scheme is completed it is probable that the new machinery 
—an up-to-date turbine and boilers—will be transferred to 
Barton. 

Tue Board of Trade has issued a warning to importers 
stating that they are under an obligation to take all 
necessary steps to satisfy themselves that goods they pro- 
pose to import are not of enemy origin. Failing evidence 
that they have done so, the goods, should they prove, as 
a result of examination on arrival, to be of enemy origin, 
will be liable to seizure even though accompanied by 
Consular certificates of origin. Importers who are offered 
goods—especially goods hitherto mainly derived from 
enemy countries—by firms abroad respecting which they 
have insufficient information are strongly advised to defer 
payment until the goods are delivered, and to make it a 
condition of payment that the goods are not only accom- 
panied by certificates of origin in proper form, but are 
passed on arrival by the Customs authorities of the United 
Kingdom. 

IN his triennial review of the work of the West Riding 
County Council, Sir John Horsfall, the chairman, pointed 
out that the increased cost of the roads was largely due to 
the ever-growing number of motor vehicles. The advantage 
of using tar preparations to withstand the heavy traffic has 
now been proved, and the Road Board had made grants in 
aid of improvements effected by these means, but for the 
present these grants had been suspended. At the present 
time the congestion on the railways was causing still further 
increased traffic on the roads. In December a conference 
of the district councils of the Riding was held in order if 
possible to promote economy, especially in connection with 
the highways. All-agreed that the roads must not be “ let 
down,” and unless some arrangements could be made by 
co-operation to do the work more economically he was 
afraid the increase was likely to continue. 

A JOINT meeting of the Scottish branches of the Associa- 
tion of Mining Electrical Engineers and the National 
Association of Colliery Managers, together with the Mining 
Institute of Scotland, was held in the Royal Technical 
College, Glasgow, on January, 22nd. Professor D. Burns 
read a paper on “Electrical Shaft Winding,’ in the 
introduction to which he made some interesting remarks 
on the relative values of stedm and electricity for shaft 
winding. So far.as the question of reliabilty and ease of 
control was concerned, it was generally recognised that the 
electrical winder had now made good its case, and from 
that point of view. could command atention. It was 
difficult to enumerate all the circumstances that might 
favour electricity, even where steam plants had already 
been installed at the colliery, but in general the wider 
application of central supply schemes and the electrical 
equipment of groups of mines must inevitably lead to a 
more extensive use of electrical winding. This develop- 
ment was readily foreseen, but it must be recognised that 
many large colliery concerns produce a large quantity of 
low-grade :fuel*from their coal-cleaning processes, which 
was almost:unmarketable, and had to be used for steam- 
raising purposes at the colliery in order to get rid of it. 
The necessity of thus having to dispose of the residue of 
the coal washer must, and probably always would, exert 
a powerful influence on the cost of steam raising, and would 
provide in many cases @ factor in favour of steam winders 
which was entirely outside the merits of the two systems. 
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(For description see page 114) 



































Fes. 4, 1916 


THE ENGINEER 


111 








Agents Abroad for the Sale of The Engineer. 


CHINA.—Keury anp Wasa. Lameny, Shanghet and Hong-Kong. 
Tientsixn Press, Limirep, entsin, North China. 

EGYPT.—F. Deimer, Finck axp Bevianper, Shepheard’s-buildings, Cairo. 

FRANCE.—Boyveau anp Cuevitiet, Rue de la Banque, Paris. 
Cuaretor & Cir., Rue Dauphine, 30, 8. 

{NDIA.—A, J. Compringr anp Co., Bombay; Tuacker and Co., Liwirep, Bombay. 
‘Tnacker, Spink anp Co., Calcutta. 

Rome; Frare.yi Treves, Corso Umberto, 

me; Unriwo Horru, Milan; 





1) TALY.—Logscuer anp Co., 307, Corso, 
,174, me; Frarertt Bocca, 
Libreria, Detxen ae Rocuo., Naples. 
JAPAN,.—Ketty ann Watss, Limirep, Yokohama. 
. P. Marvya anp Co., Tokyo and Yokohama. 
RUSSIA.—C. Ricker, 4, Nevsky Prospect, Pet ; 
\FRICA.—Ws. Dawson anp Sons, Limirep, 7, Sea-street (Box 489), Capetown. 
“vo apes Acency, Lowitep, Johannesburg, Durban, &c., and at 
a 8. 
Cuicnen’s News Acency, 52, Pritchard-street, Johannesburg ; Hanpei 
Hovse, Liuirep, Eloff-street, Johannesburg. 
Tar Envoineer is filed at the offices of Mr. Victor S. Werorp at 
Johannesburg and Durban, Natal. 
AUSTRALIA new axp Gotcn, Limitep, Melbourne, Sydney, Brisbane, 
e 


Mecvitte anp Muiiey, Melbourne. 
Arsinson anv Co., Gresham-street, Adelaide. 
CANADA.—Dawson, W., axp Sons, Limitep, Manning-chambers, Toronto. 
Gorpon axp Gorcn, Lumitep, 132, Bay-street, Toronto. 
Monrreat News Co., 386 and 388, St. James-street, Montreal. 
Toroyto News Co., 42, Yonge-street, Toronto. 
Seiis Liuirep, Shaughnessy-building, McGill-street, Montreal. 
CEYLON.—Wusasartna anv Co., Colombo. 
JAMAICA.—Epvucationa, Surety Co., Kingston. 
NEW ZEALAND.—Gorpow anp Goren, Limiren, Wellington and Christchurch ; 
Urron anv Co., Auckland ; J. Witsox Crate axp Co., Napier. 
STRAITS SETTLEMENTS.—Ke ty ann Waisu, Linirep, Singapore. 
UNITED STATES OF AMERICA.—Inrexnationa, News Co., 83 and 85, Duane- 
street, New York ; Susscirrion News Co., Chicago. 
ADVERTISEMENT REPRESENTATIVES FOR THE UNITED STATES.— 
J. Rotanp Kay Co., Advertising Building, 123, West Madison-street, 
Chicago, U.S.A. 


Subscriptions received at all Post-offices on the Continent. 








SUBSCRIPTIONS. 


THE ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations ; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Hialf-yearly (including double number)... £0 16s. 9d. 
Yearly (including two double numbers).. £1 13s. 6d. 


CLOTH READING CasBs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive THE ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THE ENGINEER and 
accompanied by letter of advice to the Publisher. 


THIN PAPER COPIES. THICK PAPER COPIES. 
Half-yearly. . £0 18s. Od. Half-yearly.. £1 Os. 3d. 
Yearly £1 16s, Od. Yearly sie, 20 See 0s Oe 
(The ditference to cover extra postage.) 
raat op oe — 


n paper edition .. £1 11s. 6d. per annum. 
hick ,, op pe Be een” - 
ADVERTISEMENTS. 


The charge for Situations Open and Wanted Advertisements of 
four lines and under is three shillings, for every two lines afterwards 
one shilling and sixpence ; odd lines are charged one shilling. When 
an advertisement measures an inch or more the charge is ten shillings 
perinch, The rates for all other classes of Advertisements, other than 
those mentioned above, are included in ‘‘ THE ENGINEER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in payment. 
Serial Advertisers can aiter the text and illustrations as desired, 
subject to the approval of the Proprietors of THE ENGINEER. Alter- 
nate Advertisements will be inserted with all practical regularity, 
but regularity cannot be guaranteed in any such case. All except 
weekly Advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o'clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Monday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 


Paper are to be addressed to the Publisher, Mr. Sydney. White, ail 
other letters to be addressed to the Editor of THE ENGINEER. 


Postal Address, 33, Norfolk-street, Strand, W.C. 
Telegraphic Address, ‘‘ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHERS’ NOTICE. 


*,* If any Subscriber abroad should receive Tue ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such i i . 
tf suffered, can be r died btaining the paper direct from 
this office. 














CONTENTS. 





THE ENGINEER, February 4th, 1916. PAGE 
MAME id od. Sal ak aly Nhe eet ee eas wa: oa 2 
WARSHIP DESIGN AND THE PRESENT WAR.. .. .. .. .. 100 
MANCHESTER TO BURY ELECTRIFICATION. No. IV. (Illustrated.) 101 
THR ELECTRIFICATION OF ISOLATED FactToriRs: No. IIL. 
: (Iilustvated.) .. 2.5 0: os ¢s Kaiya). Tage 
ELECTRICAL RaILWAYs. (Lllustrated.) 105 
PRINCIPLES OF INDUSTRIAL LIGHTING .. 108 
THE WORLD’S SHIPBUILDING IN 1915 .. 108 
THE INSTITUTION OF CIVIL ENGINEERS 108 
RAILWAY MATTERS .. .. wer as 109 
NOTES AND MEMORANDA .. 109 
MISOBLBAWEA  .. .. .. 109. 
LRADING ARTICLES— , 
Trade and Employment after the War 111 
Resistance ina Seaway,. .. .. .. 112 
THE BAGHDAD RatLWwayY. (Illustrated.) 112 
Ee ee ote ree ee er eee 113 
REMODELLING THE ELSWICK GASWORKS. (Illustrated.) .. 114 
THE TAXATION OF WAR PROFITS IN FOREIGN COUNTRIES. . 115 
EG a ae 115 
LETTERS TO THE EDITOR— ¥ 
Privately Owned Railway Wagons 116 
Tee WOEES BADOUMGRY 6.0) san hs 5 hee Sw es 26 116 
Converting Slide Valves to Piston Valves on Locomo‘ives 116 
PROVINCIAL LETTERS— ‘ 
The Midlands and Staffordshire . .- 117 
neashire Sa 156 CPSs hah FET ae” we gee 117 
2 EEA SSS ter Goi ioe Wi ae 2m ie eae me 118 
North of England Ee. Ofte eae eae eee 119 
Notes from Scotland =... .; ..°.. 119 
Wales and Adjoining Counties .. +... .. 120 
BRITISH PATENT SPECIFICATIONS. (Illustrated.) 121 
FORTHCOMING ENGAGEMENTS .. .. .. .. 121 
THE ACQUISITION OF ENEMY PATENT RIGHTS 122 
PARAGRAPHS— 
The Albert Medal 116 


Institution of Naval Architects cae ber ob.) Gas ga hae 
Institution of Electrical Engineers .. .. .. .. .. «. 122 





TO CORRESPONDENTS. 
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order that answers received by us may be forwarded to their destination. 
No notice can be taken of communications which do not comply with 
these instructions. 
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not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of y icati 


We cannot undertake to return drawings or manuscripts ; we must 
therefore request correspondents to keep copies. 





INJECTING AIR FOR VENTILATION. 

Sir, I am given to understand that some little time ago a paper 
was read before one of our scientific institutions on the subject of 
injecting for ventilation purposes large volumes of low-pressure air 
by means of a smaller volume of high-pressure air. 

So far, I have been unable to trace this paper or the Institution 
before which it was read, and I shall be obliged if any of your readers 
can help me. PNEUMATIO. 
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Trade and Employment After the War. 


Tuar historic building, the Guildhall, was crowded 
to the limits of its capacity on Monday, the 31st 
inst., when the Lord Mayor of London—Sir Charles 
Wakefield—called a meeting of representatives of 
commercial, industrial and public interests to discuss 
the questions of trade and employment after the 
war. The audience included seven mayors and 
provosts, representatives of fifty Chambers of Com- 
merce, and eighty-nine trade and industrial associa- 
tions, not to mention a number of High Commis- 
sioners and Agents-General and others. It was not 
the intention of the organisers that any details 
should beg one into; but the mere announcement 
of the meeting has resulted in many thousands of 
suggestions being sent in. The object aimed at and 
indeed achieved by the meeting will be best under- 
stood by repeating the three essential resolutions 
that were passed :— 

That in the opinion of this meeting it is desirable 
that immediate steps be taken by his Majesty’s 
Government and Chambers of Commerce and other 
kindred associations throughout the country to 
formulate in close co-operation adequate action for 
the defence and improvement of trade and employ- 
ment after the war, and with this object in view 
this meeting suggests full discussion of the fiscal, 
legislative and voluntary efforts which ought to be 
made and of the concentrated action and decisions 
which must be taken ; and recommends the establish- 
ment of a Ministry of Commerce to carry out a con- 
structive commercial policy for this country. 


That steps be taken by means of close co-operation 
to improve the commercial relations between the 
United Kingdom, his Majesty’s Dominions beyond 
the seas and our Allies, and also.to make certain that 
Germany and her allies shall not be able again to 
acquire an undue influence upon trade and employ- 
ment in the British Empire. 

That the Lord- Mayor’s Organising Committee 
for this meeting be appointed to bring these resolu- 
tions before the Prime Minister by means of a deputa- 
tion, and that the Committee (with power to add to 
their number). continue thereafter to urge their 
conclusions from time to time upon the Government. 


There is considerable significance both in the 
calling of the meeting and the terms of the resolu- 
tions. The whole spirit of the gathering clearly 
showed that business men generally have tired of the 
pérpetual appeals for Government help, appeals 
which have for the most part come from Chambers 
of Commerce or trade organisations. It ‘could not 
have been put in plainer language than that used 
by Sir George Pragnell, that the trading interests 
of the community have now put their heads together 
and mean to see that the Government is dragged out 
of its usual lethargic state and made to do something 
by way of legislation which will assist the trade of 
the country to defend itself against the unfair foreign 
competition which has been so characteristic of 
British commercial life for years past. Of all the 
industries of the country engineering, perhaps, has 
suffered most in this direction, and since the war 
started the engineering trade associations have been 
most active in endeavouring to devise means for 
improving ‘their position. Closer* co-operation is 
needed, and hopes are held that the . British 
Engineers’. Association. and the scheme of the 
Manchester, Engineers’ Club for one comprehensive 
engineering association. may introduce that element 
of stability which has beer lacking. They should, at 
all. events, avoid senseless. competition amongst 
ourselves, but fey need Government ‘assistance in 
order to obtain security of market in the Colonies 
and abroad. This raises the question of the need 
for a Minister of Commerce, which forms the subject 
of one of the resolutions. Nobody, apparently, 


except the Government, seems to have the slightest 
doubt that this is the first and most necessary step 
to be taken. One almost rubs one’s eyes to be 
reminded that, forty years ago, the Association of 
Chambers of Commerce urged the Government of 
the day to appoint a Minister of Commerce, and 
that almost every year since a similar resolution 
has been passed. On one occasion a resolution to 
that effect was passed by twenty votes in the House 
of Commons against the opposition of the Govern- 
ment. Now the demand is for the creation of a new 
department—not the extension of the functions of 
the Board of Trade—in charge of a non-political 
chief, a business man, under whom, présumably, 
the consular service would work. Sir George 
Pragnell made the sensible suggestion-that not only 
should the consular service contain the best business 
men available, but that in addition to receiving high 
salaries our consular representatives should be paid 
a commission on the increase of British business 
done in their areas. The absence of any trade 
policy on the part of the Government when the war 
broke out prompted Sir Algernon Firth to characterise 
the Board of Trade as being so choked up with regula- 
tions for the protection of trade that it had no energy 
left for the promotion of trade. - Hence the need for 
an entirely new department under the control of 
business men. The results of the work of the many 
Committees that have been appointed by the Board 
of Trade, and also the inquiries made by the Chambers 
of Commerce and others have shown to an alarming 
extent how the Germans have endeavoured to obtain 


‘a monopoly of supplies even in the British Colonies, 


and there are signs that this has not been without 
its effect upon the Government. Mr. Lionel Martin 
hinted that a report is already in the hands—it was 
published on Wednesday—of the Board of Trade, 
making certain tentative proposals with the object 
of remedying all this, and, generally speaking, there 
seems to be a feeling that the Government is now in 
a friendly and receptive mood as to the various direc- 
tions in which our trading methods can be improved. 
Simultaneously with this conference in the Guild- 
hall there was a meeting of the Chamber of Commerce 
of Sheffield, at which nine resolutions were passed. 
In substance the views expressed were the same as 
those heard in London. But of even more importance 
is the report of a sub-committee of the Board of Trade 
which appeared on Wednesday. This Committee was 
appointed by the President to consider the case of 
certain trades—of which only two are directly 
connected with engineering—but no one can doubt 
that its recommendations are of wide applicability. 
It suffers from no hesitation about tariff reform ; the 
evidence that it has heard has convinced it that im- 
port duties would be of real value to the industries 
of the country. It is feared that when peace returns 
Germany will endeavour to dump in this country, at 
any price it can obtain, goods accumulated during the 
war. This must be prevented, and a duty—a stiff 
duty—is the only thing to stop it. This is possibly 
the most important recommendation of the Com- 
mittee, but its advice as to directions in which we 
should seek to improve our trade by. active instead of 
resistive measures are of no less value. . We agree 
fully, for example, with the plea that the new Advisory 
Committee for Scientific and Industrial Research 
should be well supported financially by the Govern- 
ment; that research in universities- and_ technical 
colleges should be encouraged ; that the compulsory 
working clause of the Patent Act should be properly 
enforced ; that a Ministry of Commerce should be 
set up; and that real trade. ethjbitions should be 
held by the Board of Trade. , About*transport facilities 
—another subject which exercises the attention of the 
Committee—much has yet to be said and judgment 
should be reserved. Many of the apparent. anomalies 
in our railway rates will be found well justified on 
proper investigation, and for many: the traders, rather 
than the railway companies, are responsible. How- 
ever, in no case can there be any objection to a full 
and impartial inquiry. All these recommendations, 
coming, as we have said, on top of the London and 
Sheffield, meetings and all bearing in the same direc- 
tion, show without a shadow of doubt that a really 
energetic movement is taking place to put British 
trade after the war on a far better footing than before. 


So much for that side of this very important ques- 
tipn. : Now comes the labour side. Nota great deal was 
said at the Guildhall from this point of view, but what 
was, indicated to the full that employers realise it is 
essential for capital and labour to work together ; 
so much so, indeed, that the suggestion of Mr. Neville 
Chamberlain, the Lord Mayor of Birmingham, that 
labour should be represented on the Lord Mayor's 
Committee, received a most ready acquiescence. 
Every effort must be made to secure unity of purpose. 
The Colonies have already passed resolutions which 





will have the effect of preventing German goods 
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being dumped there in the future, and nothing short 
of a similar policy here should satisfy either employer 
or employee. Great care, however, will have to be 
exercised, as was pointed out by Sir Algernon Firth, 
on both sides. Employers, he agrees, will have to 
face increased costs of production, and it will therefore 
be necessary to concentrate our energies upon 
increased production. The return of soldiers to 
civil employment also, he said, will have to be gradual 
and the high level of wages now obtaining cannot 
be maintained, although he does not suggest there 
need be any lowering of the pre-war standard. If 
capital and labour work together on such a basis, 
it was felt by the meeting that the gloomy prog- 
nostications of some labour leaders as to the prospects 
of the labour market after the war will not be fulfilled. 
It now rests with the Government to take the 
next step. 


Resistance in a Seaway. 


NavaL architects of to-day, with here and there 
a rare exception, are agreed that the experimental 
tank method of determining ship resistance as 
evolved by Froude is a thoroughly sound and reliable 
one. Itis more than forty years ago since it was insti- 
tuted and the “Law of Comparison” laid down, 
suitable corrections for surface friction being ascer- 
tained by direct experimental methods. We may 
take it, then, that the E.H.P. of any form of ship 
may be determined for any speed with great accuracy. 
Furthermore, much reliable work with model screw 
propellers has been carried out, so that, speaking 
generally and for ordinary types of ship, it may be 
said that accurate predictions of speed, on a smooth- 
water basis, are readily made. 

It is just here that the shipowner asks the perti- 
nent question, “‘ How does the speed attained on the 
measured mile compare with the speed my ship will 
attain on sea service?” He wants to know, quite 
naturally, whether the best form for smooth-water 
conditions is necessarily the best form for everyday 
sea work, both from the point of view of speed and of 
sea kindliness. This question became urgent some 
years ago in a controversy which arose as to the 
comparative values of hollow and straight water 
lines for cruisers of the County class, and R. E. Froude 
at that time not only justified the adoption of hollow 
lines for the particular speeds required in smooth 
water, but also tested the effect of sea conditions on 
such forms by creating artificial waves in the 
Admiralty tank and measuring the increase of resist- 
ance of the two forms. Quite recently a similar 
question has arisen with regard to the forms of full 
cargo vessels, and it was stated by Sir Archibald 
Denny that experiments in artificial waves had been 
carried out by his firm in connection with such 
vessels many years ago. Such experiments give a 
good indication of the increase of resistance of ships 
with varying fulness when running into a head sea, 
and help to solve the major portion of the problem ; 
but there are still the indeterminate factors of wind 
resistance and of cross seas to consider. The experi- 
ence of ship captains has recently led to the adoption 
of larger ships with finer lines than formerly, though 
they are more expensive to construct than shorter 
fuller vessels having the same cargo-carrying capacity. 
There is a double gain in this change, for not only is it 
found that the finer entrance of the larger vessel 
produces better timekeeping in rough weather than 
is possible with fuller ships, but it is also the common 
experience that larger ships keep better time than 
smaller vessels of similar fineness. Taylor has laid 
it down that “the increase of resistance in rough 
water is under practical conditions largely a question 
of absolute size; waves 150ft. long and 10ft. high 
would not seriously slow a 40,000-ton vessel 800ft. 
long. A vessel of 120ft. long would find them a 
very serious obstacle to speed.”” With this statement 
no one having practical knowledge is likely to quarrel. 
One of the notable features of the largest Transatlantic 
liners is the way in which they consistently run to 
a time-table in any but the most adverse weather. 
It is difficult to differentiate between the effect of 
wind and wave, and perhaps it is unnecessary to 
do so, because in general they are experienced 
together. It is natural to suppose that a large ship, 
exposing a considerable area to wind resistance 
will have her speed accelerated by a following wind 
and reduced by a head wind, but it may not be so 
generally appreciated that a ship may actually lose 
in speed with a strong following wind when that 
wind is accompanied by waves, as it almost invariably 
is in the open sea. It has been ascertained by direct 
observation on full-sized ships that with a following 
wind and the same power developed there is an 
increase of speed over smooth-water conditions so long 
as the speed of wind does not exceed 25 knots. At 





that speed the accompanying waves proper to such 
a wind increases the resistance sufficiently to balance 
the advantage gained from the wind pressure, and 
the speed is the-same as for smooth water. With 
a further increase of speed of wind there is actually a 
decreased speed of ship. It was found that for fast 
liners the combined influence of waves and a following 
wind of 50 knots caused a decrease of speed amounting 
to 3 per cent. and in full cargo ships to about 11 per 
cent. It will be seen that with a strong, fair wind 
and a following sea there may be a loss of speed 
which, expressed in power and therefore coal con- 
sumed, would represent at least 10 per cent. in the 
one case and probably 40 per cent. in the other 
as compared with smooth-water trials in a sheltered 
position. partly due to increased resistance and 
partly to reduced propeller efficiency. When con- 
sidering the effect of a head wind on speed it is to be 
expected that these increases will be intensified, but 
it is surprising to find that the adverse influence is 
not very serious until the wind becomes strong 
enough to be accompanied by a heavy sea. For a 
wind speed of 30 knots the decrease in speed for fast 
liners is only 2 per cent. and for full cargo ships 
about 9 per cent., corresponding in power to an in- 
crease of, say, 6 per cent. and 30 per cent. respectively. 
But when a comparison is made on a basis of a wind 
speed of 50 knots the respective reductions of speed 
are 25 per cent. and 64 per cent., which on a power 
basis mean 100 per cent. and, say, 300 per cent. 
increase for the same speed in smooth water. It 
should be noted that while a wind speed of 50 knots 
represents a heavy gale, it is no unusual condition 
to be experienced. The effect of cross winds and cross 
seas is not so great as that of head seas, and depends 
on the angle of advance to the direction of the wind, 
but there may be an additional drag on the resistance 
in this case dué to the necessity of using the rudder 
continuously to keep course. 

From these considerations it will be gathered that 
a good deal may depend on the angle of entrance of 
the form and that the effect of pitching and rolling 
must not be lost sight of. It would be impossible 
to make correct comparisons of different forms on 
any other basis than a smooth-water one, and that 
will always continue to be the fundamental condition 
in design, but it is interesting to note that the results 
of experience on service tend to the adoption of 
finer lines and longer ships for cargo vessels and the 
use of U-shaped upright forward sections. That has 
long been advocated as a general principle—Froude 
himself stated it and others have followed—that the 
best kind of form to use for smooth-water conditions 
has U-shaped sections forward and V-shaped sections 
aft. Where this is possible from a stability point 
of view, it would seem also to be desirable for resistance 
in rough water, especially for full cargo ships, where 
the loss is great. Taylor says in this connection :— 
“ Pitching exaggerates nearly all causes of speed loss. 
If it were possible to devise a vessel which would 
not pitch she would lose much less speed in rough 
water than one that does pitch, but though many 
naval architects have strong opinions on the subject, 
there is no agreement among them as to the features 
of the model which minimise pitching. The pre- 
ponderance of opinion is probably in favour of the 
U-bow type and rather full bow water lines.” For 
fine, fast liners the matter is of less importance 
perhaps than for full cargo vessels, but in any case 
it seems probable from Froude’s work on the County 
cruisers, and from the experiences of captains of 
cargo vessels, that the same argument applies in ea¢h 
case. We are not able, therefore, to answer com- 
pletely. the shipowner’s question for any particular 
vessel, except to say that it appears likely that the 
U-shaped form of bow section is beneficial both in 
waves and in smooth water. Final judgment must 
be based on practical experience at sea and on a com- 
parison of logs, for contrasting vessels, taken over 
an extended period. It is evident that very full 
vessels of moderate size suffer a very serious diminu- 
tion of speed in heavy weather, and it is probable, 
therefore, that a definite decision on the best form 
to adopt would well repay careful investigation. 








THE BAGHDAD RAILWAY. 

Ir was in the year of 1899 that the Germans com- 
menced to build the all-important line of railroad 
known as the Imperial Ottoman Baghdad Railway, 
ostensibly the property of a company bearing the 
same name, but- literally the enterprise of the German 
Government. The concession was granted to the 
Anatolian Railway, which was, end still is, also 
Teutonic property, the Ottoman Government having 
made the concession as liberal as possible upon the 
condition that it was not to be called upon to find any 
of the: money for the construction. The track was 
to be 1350 miles in length, including several branches, 





and was to run from Konieh, the extreme east point 
of the existing Anatolian Railway, to the city of 
Baghdad, in Asiatic Turkey (Mesopotamia), to 
Vasra (also called Bussorah), and thence to the 
Persian Gulf. The track which commences, as 
stated, at Konieh, runs south-east to Adana, thence 
east to Aintab and Berejik, where it crosses the 
Euphrates River upon a magnificent steel bridge, 
thence making its way, still east, to Mosul. Here it 
turns south, down the right bank of the Tigris River, 
and so into Baghdad. That is the programm 
mapped out, but it will be some time yet before the 
ambitious plan is brought to completion. 

-The branches, of which there are several in con- 
struction and still others in contemplation, include 
one from Aintab to Aleppo and another from Mardin 
to Sivas. 

The original concession was for the period of 
ninety-nine years, but a number of clauses have been 
inserted capable of wide interpretation and elasticity ; 
long before the period mentioned expires the railway 
will probably have passed entirely out of the hands 
of the concessionaires and the coneessionists alike. 
The same consideration may be -suggested wit!) 
regard to the length of time allowed for the complet« 
construction of the railway. This was placed at 
eight years from the date of the concession, 1899, 
but, as will be seen, the allotted period—1907 
has long since passed, and the railway is not one 
half finished. 

The normal gauge of 1.44 metres (= 4ft. 8fin.) 
was decided upon, since that is the gauge of thi 
Anatolian Railway, which runs from Stambul, on 
the opposite side of the Golden Horn, facing Con 
stantinople; and the idea was to run trains without 
any change of carriage from Constantinople to 
Baghdad. It was also intended by the Convention 
of March 5th, 1903, to place the entire railway under 
the control of the Germans; but to this the British 
Government, which had insisted upon being interested 
in some portion of the enterprise in view of om 
great economic stake in the Persian Gulf, objected. 
Some months later—November—a further agree 
ment was arrived at, by which the Germans were 
to control 40 per cent. of the capital, the French 
20 per cent., the British 30 per cent., and the Turkish 
Government the remaining 10 per cent. The Ger- 
mans at once proceeded, as is their wont, to organise 
a limited liability company to handle their part of 
the undertaking, subscribing the preliminary capital 
of £150,000 to build the first section, and establishing 
the offices of the company in Frankfort. We British, 
as usual, did nothing definite, but allowed the 
Germans to make great headway with their portion, 
while the French followed the British example and 
looked on. 

The first section of the line from Konieh vid Eregli 
and Bugurlu was constructed—and well constructed, 
too—to the length of 124 miles, the railhead being 
reached some time in 1904, or about five years after 
the work was begun. The next section taken in 
hand was shorter, about 105 miles, from Bugurlu 
to Aleppo. To carry out this portion of the work a 
separate small company was formed in Switzerland 
with German capital, the head offices being situated 
in Glarus. The progress made subsequently was 
very remarkable, work proceeding simultaneously 
in three different directions—the first from Adana 
eastward to Amanus, the second from Adana west- 
ward to the Taurus Mountains, and the third from 
Bugurlu eastward also to the Taurus Mountains. 
But the section eastward from Adana to Bugurlu 
has since fallen into abeyance, although the original 
plans called for its construction early in 1909. The 
greatest engineering difficulty is experienced in this 
part of the country, and even the surveys have not 
yet been finally completed. For many months 
now running into years—the German engineers and 
surveyors have been examining the position in all 
directions, especially around Adana, Yenidje, Missis 
and Hamidieh. Up to the time of the outbreak of 
the war with Turkey it had not been determined 
whether the line, on leaving Adana, should run 
directly to Aleppo vid Hamidieh-Osmanieh-Bagtche, 
@ very costly route to follow, or vid Alexandretta. 
What had been resolved upon, however, was that the 
line on approaching Adana should meet the Mersina- 
Tarsus-Adana line at a point called Yenidje, about 
half an hour’s journey from Adane. It hed also 
been arranged that connection wa3 to be linked up 
with the Russian system of re‘lways in Northern 
Persia by means of a branch to Khanakin.. This 
part of the arrangement has, of course, been cancelled, 
but no doubt eventually it will be restored to the 
original programme when—and if—the Baghdad 
Railway becomes jointly a British-Franco-Russian 
enterprise. 

The originally proposed terminus, which will also 
now have to be modified, was to have been on the 
Persian Gulf at Koweit, a completely transformed 
town. But an alternative and far more probable 
route is that proposed from Homs—on the already 
completed French railway from Tripoli to Aleppo 
and thence to Baghdad, a distance of about 510 miles, 
with a branch from Damascus to Palmyra—125 miles 
in length—-Palmyra being some 85 miles east of 
Homs. The last section but one of the railway to be 
opened is that to the western side of the Taurus 
Mountains, a length of about 80 miles between 
Sammarra and Baghdad. There would then be a 
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further distance of about 450 miles from Baghdad 
to Beyrout vid Damascus to be completed in order 
to bring the whole of this valuable Mesopotamia 
district into connection with the Persian Gulf through 
Busra. 

Notwithstanding the interruption occasioned by 
the war, construction on a further section of the 
Baghdad Railway: has been . proceeding, and, as 
recently as October last, the section between Islahie 
and Radju was completed and opened to traffic. 
Both of these stations are situated east of Amanus 
and north of Aleppo, and the completion of the section 
brings the Syrian part of the system nearer to the 
main tunnel—known as the Bagtche tunnel—by 
30 miles. Here, however, there has been a halt, 
and it looks like being a long one. It is claimed that 
the great tunnel has been completely pierced, but 
there is reason to believe that the statement is untrue 
and is destined to remain unfulfilled for some time 
yet. 

The tunnel referred to will eventually pierce the 
Amanus Mountains, on the border between Asia 
Minor and Syria. With its completion the more 
serious part of the engineering difficulties will have 
heen overcome, and the work of connecting up the 
many isolated stretches of track will follow. At 
the point reached shortly before that where the 
Bagtche tunnel is encountered, the track begins 
to rise from the plains towards the mountain range 
at a gradient of some stiffness. The rise begins 
after leaving Mamoure, the last station in the Cicilian 
Plain, the slopes being very uneven and irregular, and 
calling for a great number of retaining walls and 
masonry culverts. There are numerous deep ravines 


tunnel is 1 in 500, that of the Bagtche tunnel is 1 in 


394. 

In tackling the Bagtche rock, which is hard quartz, 
special boring machines had to be constructed. In 
some parts of the tunnel hydraulic rock drills of the 


Brandt type and dynamite were used, as in the 


case of the Simplon tunnel. It is said that some of 
the expert drillers who were employed upon the 
Tauern tunnel, in the Austrian Alps, and the Létsch- 
berg tunnel, completed in 1911, have found engage- 
ments on the work of the Bagtche tunnel. 

It has been stated in certain German organs that 
this great tunnel is finished so far as the boring 
is concerned. This statement, however, as indicated 
above, seems open to serious doubt. It is certain 
that shortly before the war broke out there was a 
very considerable amount of work remaining to be 
done before the boring could be said to have 
approached its end, even in the roughest stage of 
the work. At that period the Karapounar-Dorak 
section, one of the shortest, barely more than 
34 kiloms. in length, was just on the point of com- 
pletion, and this comprised only one out of the four 
tunnels referred to. It is this section of the line which 
offers the most serious engineering difficulties—none, 
be it said, that cannot ultimately be overcome, but 
necessitating great patience and enormous outlays 
of labour and capital. At this time of the year, 
moreover, the whole region of the country in which 
work is being carried out is subject to devastating 
storms, heavy rainfalls, mountain torrents and 
avalanches, landslides and heavy falls of rock. Thus 
the report of ‘‘ rapid progress’? even now may be 
very seriously discounted. The whole of this part 
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THE BAGHDAD RAILWAY 


which have to be spanned by steel bridges, and of 
the eleven or twelve required only eight have so far 
been completed. There are also seven minor tunnels, 
with an aggregate length of 6355ft. 

Bagtche station is reached at an altitude of 1754ft., 
and after passing this the great tunnel bearing the 
same name will be entered, the track then passing 
through two smaller piercings having a respective 
length of 236ft. and 394ft., and over one short steel 
bridge. The Bagtche tunnel, like most of the other 


openings, is cut out of the solid rock, and much | 


difficulty has been found with the water encountered 
in some parts. The length of the tunnel is 16,028ft., 


and for about 8000ft. of its length it ascends gradually | 


until it reaches an altitude of 246ft. above the level 


of the entrance. There is then a gradual descent | 


for a length of 3000ft. odd, the track finally emerging 
at the other end at an elevation of 197ft. above the 
level of the Amanus entrance. Between the point 
of exit and that of the next station—Islahieh—not 


a3 yet completed, there are four other tunnels having | 
From first to last the | 


an aggregate length of 3500ft. 
length of tunnelling which has had to be allowed 
for in crossing the chain of mountains attains to 
26,250ft. 

The great Bagtche tunnel has been compared for 
length and engineering difficulties encountered to some 
of the large Alpine tunnels, such as the Mont Cenis, the 
St. Gothard, and the Arlberg. The cost is also ex- 
pected to work out at hardly less than something 
hetween the cost of the Mont Cenis tunnel, which was 
about £224 per yard, and that of the St. Gothard, 


which was £142 per yard. The Arlberg tunnel proved | 


comparatively cheap, costing on an average but 
£108 per yard. Whereas the gradient in the Simplon 


of Mesopotamia is subject to flood at certain seasons, 
and one of the most important stipulations contained 
in the specification of the Baghdad Railway is that 
relating to the construction of ditches, gutters and 
small banks along the line, such as shall be deemed 
necessary for the drainage of the track and borrow- 
pits and the maintenance of the works. 

The actual line from Konieh to Baghdad, which 
is some 900 miles in length, is destined to serve the 
following towns and districts :—Karaman, Eregli, 
Kardash-Beli, Adana, Hamidieh, Osmanieh, Bagtche, 
Kazanali, Killis, Tel-Habesh, Harran, Ras-ul-Ain, 
Nisibin, Avniat, Mosul, Tekrit, Sadidjeh, Baghdad, 
Kerbela, Nedjef, Zobeir, and Busra. But, in addi- 
tion, there are to be the following four branches :— 
(a) From Tel-Habesh to Aleppo; (6b) from a neigh- 
bouring point on the main line—to be agreed upon— 
to Urfa; (c) from Sadidjeh to Khanikin; and (d) 
from Zebeir to a point on the Persian Gulf—to be 
agreed upon between the Imperial Ottoman Govern- 
ment and the concessionaires. The construction is 
not destined to stop even here, however, for steps 
have been taken, and consent has been given, to 
construct the following further seven branches :— 
(e) Towards Marash, (f) towards Aintab, (g) towards 
Birijik, (hk) towards Mardin, (i) towards Erbil, 
(j) from the Diala towards Salakie and Tuz- 
Kharmati, and (k) from El-Badj to Hit. 

By the beginning of June of the year 1915 the 
following sections of the portion of the railway known 
as the Aleppo line had been opened and put into 
operation :—-Aleppo, Mouslemie, Akterine, Tchoban 
Beyi, Akje Koyounli. Hulmenie Jerablus, Siftek, 
Ser Arab Pounar, Kharab Nass, Qul Tepe, Tell 
Abiad, Ghodjar, Touem, Tel-el-Hamoud, and Ras- 





al-Ain. The journey on this section occupies ordi- 
narily some eleven hours. 

The entire length of line which it is claimed has 
now been laid down and opened to traffic leaves 
but a distance of 373 miles between Aleppo and 
Baghdad. But apart from Aleppo, which, it will be 
remembered, is a branch and not a part of the original 
Baghdad Railway, the distances to be covered 
between Konieh, Busra (or Koweit) and Baghdad 
are as follows :—Konieh to Baghdad, (roughly) 900 
miles ; from Baghdad to Busra, 350 miles ; and from 
Busra to Koweit, 100 miles. Thus we have a total 
distance for the track of 1350 miles. ° 

The other railways in Turkey include German, 
French and British-owned lines. These are—and 
in the case of the first-mentioned still remains—the 
Anatolian Railway, which, including the two branches 
to Adabazar and Angora, has a length of 650 miles ; 
the Smyrna-Cassaba Railway, which works a line 
of some 320 miles in length, and the Smyrna-Aidin 
Railway, which works 340 miles. In addition there 
is the Mersina-Adana Railway, formerly under 
Franco-German management, which works about 
40 miles. 

It is not without interest to note that the original 
idea of the Baghdad Railway was British. The 
nucleus of the line was the short piece of track built 
from Haidar Pasha, opposite Constantinople, to 
Ismidt, which was always intended to form the head 
of a line to Baghdad. At first this short line was 
leased to a British group, in which the only other 
person of foreign nationality interested was an 
Austrian, and he held but 5 per cent. in the under- 
taking. In the end this railway was seized and 
given over to a German group, the same group that 
afterwards obtained extensions of the railway with 
permission to build to Baghdad. The main idea that 
the railway should be an international one soon gave 
rise to controversy and contention, and although a 
feeble attempt was made to preserve British interests, 
from first to last German interests and domination 
have prevailed. Writing on the subject latterly, Sir 
Edwin Pears, who knows more about the internal 
history of Turkish politics than any other person, 
said :—‘‘ The concession of the Baghdad Railway 
carried with it many smaller concessions. It is 
beyond doubt that to obtain them large bribes were 
paid to the Turkish Ministry and employees. Germany 
further attempted to obtain a monopoly of railway 
concession in north-eastern Asia Minor, but her 
demands justly aroused the opposition of Russia and 
failed. The construction of the Baghdad Railway 
was pushed on rapidly. The better-educated part 
of the population recognised its great utility, both for 
commercial development and for military purposes. 
But the work did not tend to make the Germans 
popular, because the mass of the population believed 
that the large sums assigned from the revenues as 
subsidies would constitute an intolerable tax.” 

Recent events have proved how seriously our 
trade interests will be threatened in Mesopotamia 
and the Persian Gulf unless we obtain control— 
partial or complete—of the Baghdad Railway. For 
over three centuries we have been virtual masters of 
the Persian Gulf, thus enabling us to protect our 
trade with India and guard it from attack by sea. 
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It is probable that the next important electrification in 
the United States will be the Pennsylvania Company’s 
line over the Alleghenies between Altoona and Conemaugh, 
a distance of 40 miles. The situation there is an admirable 
one for a demonstration of the advantages of electricity 
on heavy gradients and on dense traffic. 


In the House of Commons, Mr. Will Thorne recently 
asked the President of the Board of Trade whether he was 
aware that the metropolitan borough of Islington had 
sent a circular to its electricity consumers, stating that in 
consequence of an advance of nearly 70 per cent. in coal 
prices the Council was compelled to increase the price of 
electricity commencing with the March quarter, and 
whether, seeing that the expectation that charges for coal 
would be materially increased had not been realised, he 
would take further action in the matter. Mr. Pretyman, 
in reply, said he understood that the Borough Council of 
Islington had sent out such a circular. The order under 
which the Council supplied electricity for lighting fixed 
the maximum charges which might be made to consumers. 
Electric lighting undertakers were acting within their 
statutory powers in varying their prices so long as the 
prescribed maximum was not exceeded. He presumed 
that the pit mouth price of the coal the Council was buying 
complied with the provisions of the Price of Coal (Limita- 
tion) Act. 
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| not possible to proceed immediately with the demolition | producers are of the step-grate type, and the heating is 


REMODELLING THE ELSWICK GASWORKS. of the whole of the buildings covering the land to be | altered, so that the gases are passed straight from one side 
| occupied. Hence, even if it had been preferable, the | of the setting to the other, and do not return to the 
Gas was first made at the Elswick gasworks in 1859, | building of such a wall was impossible, and it was decided producer side again until the third chamber from the top 
the carbonising plant then consisting of four benches | to sink all the foundations carrying considerable weights | is reached. This improvement has resulted in both sides 
of eight ovens each containing seven retorts about to the clay level. The cost of the foundations was, | of the retorts being heated absolutely equally. The 
18in. diameter. About the year 1870 two other | therefore, considerable and the depths to which the effect of this greater evenness of distribution of heat 
excavations had to be sunk greatly retarded progress. | throughout the combustion chambers, and the greater 


benches were erected, and in the years 1873 and 1874 | 
the works were practically completed by the installation | The amount of material recovered from the old buildings | average temperature to which the retorts are heated, is 





of two more benches. From that date the works comprised | 
448 through retorts. The same system was followed | 
throughout, the newer benches being duplicates of the | 
older ones, except as regards the section of retorts, which 
was changed to .20in. by l4in. Q-shaped. The general 
scheme was also the same. Coal was brought into the | ky 
works on a high-level railway and tipped into small | A 

wagons, from which it was deposited in front of the benches | Li 
by means of an overhead railway system which ran in | & 

three parallel lengths throughout the full length of the | 
double retort house. The ovens were all direct fired and | ] 
hand charged. The hot coke was removed from the | / 

retort houses in iron barrows and deposited in the coke | At ; @Pscrvssers 
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yard. This method was in operation as late as last winter, 
when it was necessary to work one of the last two benches 
of these old-style retorts which were then still in existence. 
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The Elswick works reached their maximum output in Ds a . Sta 
1895, when approximately 5} million cubic feet of gas ———- : ‘ 
were made in twenty-four hours, and the output for the : 
year was 1140 million cubic feet. From that year onwards “rue Encincer” Swain Se. 
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Gas Company’s works on the south side of the river at 
Redheugh, where the working was more efficient, caused 
the Elswick output to be gradually reduced, until, in the 
years 1909 to 1911, it was less then half what it was in 
1895. The reconstruction of the Elswick retort houses 
was decided upon in the latter part of 1911, and a contract 
was placed for the installation of vertical retorts on the 
Glover-West system. As will be gathered from the 
accompanying plans, the site of the works is by the side | 


allowed of the concrete work being executed at a cost that a considerable increase in the output per retort is 
of 13s. 3d. per cubic yard ‘The demolition of the east, secured without in any way impairing the refractory 
or No. 1, retort house was started on January 8th, 1912, materials of which the retorts and combustion chambers 
and progress had been so far made by March 26th as to are constructed. 
permit of the commencement of the brickwork of the In tests made prior to the erection of the No. | 
(new settings. The installation is now known as No. | installation it was found that Durham coal did not pass 
vertical house, and the first retorts were charged on so rapidly through the retorts as Yorkshire or Lancashire 
of the river Tyne, and there is a public roadway between January 18th, 1913. No. 1 plant consists of ten coal, and it was hoped to increase the output by 
the river side piece of the land and the larger part on | settings, each of eight retorts. The producers are of lengthening the retorts. In the first installation, however, 
which the manufacturing and purifying plant is built. the ordinary horizontal-bar type, and the producer gas this was found to be of no advantage. The retorts were 
Further, the land is on a steep slope, and has been found is passed into two vertical flues from which supplies are therefore shortened in the second installation, and the 
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to consist for several feet in depth of made-up ground | taken, mixed with heated secondary air, passed round | section altered so as to reduce the thickness of coal in 
with a substratum of running sand—reaching in many each half of the setting, horizontally, and returned to the | the retorts without reducing the retort capacity. The 
parts to a depth of I4ft. to 16ft. below ground level— | front, where the waste gases from all the horizontal | benches in the first installation are carried on brick 
and beneath the sand is a bed of good clay. Owing to | chambers are collected in two vertical flues which conduct | arches, but in the second they are carried on ferro-concrete 
the falling away of the ground on three sides, it would | them to the top chambers of the setting, whence they | piers and girders. This has resulted in making the 
have been essential, before heavy weights could be placed | flow through two chambers, round the retorts, to the other | discharging floor less enclosed, giving more freedom for 
on the sand, to contain the ground with some form of | side of the setting into the chimney. Each setting has| working, and improving the conditions of light and 

A similar improvement has been effected 


As part of the old plant was to be used while the its own producer and chimney. No. 2 vertical house | ventilation. p 4 
contains twelve settings, each of eight retorts. The!in the charging floor by raising the collecting mains 


wall. 
first portions of the new plant were being built, it was 
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which has resulted in the removal of any tendency to form 
pitch in the mains. The arrangement for the inspcetion 
and control of the heats are better in the second 
installation. The preparation for the No. 2 vertical 
house consisted in the removal of one half of the old 
retort house, and was started on November 17th, 1913. 
‘he brickwork of the vertical benches was commenced 
on March 9th, 1914, and the six ovens of the south bench 
were carbonising coal on February 2nd last, and the 
second bench is now practically completed. 

In the No. 1 house, the overhead coal-hoppers carry a 
iwenty-four hours’ supply of coal, while in No. 2 house a 
iorty-eight hours’. supply is stored. Between the two 
retort houses there is a distance of 41ft. 2}in., and a 
roadway of 16ft. between the two telpher tracks. The 
overhead railway on which the railway wagons of coal 
were run to deliver into the smaller wagons of the gas 
company, for use in the old “‘ horizontal ’’ houses, consisted 
of an embankment 23ft. 3}in. high by 35ft. wide. The 
sides of the embankment were supported by rubble 
walls, which, during their long life, had become very 
much distorted, and had every appearance of coming 
to an end by a general collapse. The embankment was 
the property of the North Eastern Railway Company, 
although rented by the gas company. It was, therefore, 
considered essential that the embankment should be 
re-built, and to permit of this being done the land was 
purchased. It was decided that the new overhead railway 
should extend along the easterly wall for a distance of 
535ft., and that the portion between the new vertical 
house and the street should form the coal store. Broad 
flanged rolled steel beams were largely used in the 
construction of this viaduct, permitting it to be designed 
in an exceptionally strong and simple manner, although, 
owing to the contour of the site, the height of the rails 
above the ground level increases from 23ft. 3}in. at the 
north end to 47ft. 6in. at the south end. It was 
subsequently decided to make use of a length of 120ft. 
to the north of the retort house as an extension of coal 
store, and the open side of the viaduct was bricked up 
to make it suitable, although no covering has yet been 
erected over it. The total storage capacity for coal is 
nearly 6500 tons. The viaduct was designed to carry 
the 20-ton wagons now usual on the North Eastern Railway. 
With respect to this work, completed towards the end of 
the year 1912, it is of interest to note that the whole of 
the railway, including the timber work, was laid down 
by the gas company’s own men, and the large number 
of points and crossings were made in the Company’s 
workshops. Whilst these alterations were in progress, it 
was necessary to deliver coals in that portion of the old 
retort houses still working, and for this purpose a 
temporary timber viaduct was erected, and a portion ot 
this continued in use until January, 1914. A weigh- 
bridge is placed on the viaduct near the junction with the 
railway sidings. The steelyard is covered by a house 
constructed on a cantilever extension of the cross joists, 
and the fact that the vibration of moving wagons does 
not affect the weigh-bridge is a fairly satisfactory proof 
of the stability of the viaduct. 

The coal breakers are immediately under the floor of 
the coal store, and, without trimming or tipping, some 
575 tons of coal gravitate into them from the store. There 
are two coal breakers and two elevators, each having a 
capacity of thirty tons per hour. The elevators can be 
made to deliver into one of three conveyors—into a con- 
veyor running over the hoppers of the south bench of 
No. 1 house, into one running over the coal hopper of the 
north bench, or into a conveyor which carries the coal 
across to No. 2 house. The conveyors over the coal 
hoppers are of the push-plate type, and each has a capacity 
of thirty tons per hour. The cross conveyor to No. 2 
house is a rubber belt, and has a capacity of sixty tons 
per hour. This conveyor delivers into two push-plate 
conveyors of thirty tons capacity supplying the hoppers 
in this house. 

The coke is discharged into skips having a capacity of 
about 17 cwt. The skips are carried on bogies which 
travel along rails, and the method of working consists 


* in discharging four retorts into one skip and running 


this clear of the house, where it is picked up by the telpher. 
The skip is returned empty to the bogie, and runs back into 
the house ready for the next four retorts of that setting. 
There is thus one skip and one bogie for each setting. 
The ashes from the producers are similarly dealt with, 
being filled direct by the firemen into skips which are run 
on rails under the telpher, by means of which they 
are removed and emptied. The telpher system consists 
of an endless track, and is 1225ft. in length. There are 
three telphers, and they can each be used for (1) removing 
coke from the retort houses ; (2) removing ashes from the 
retort houses ; (3) filling four supply hoppers for producers ; 
and (4) loading or unloading coke or other material into 
overhead railway. The coke not required for producers 
is deposited by the telpher into stationary screens, where 
it is delivered—sized—into hoppers for despatch to the 
town, also into a “ jigger”’ screen, where it is delivered 
into railway wagons, the breeze and small being recovered 
into hoppers for town trade, or into the storage yard. 
In the storage yard, the telpher track standards are 
encased in concrete for protection. There are three sets 
of overhead storage hoppers, including a ferro-concrete 
hopper under construction, having a capacity for 100 tons 
of breeze, 80 tons of broken coal, and 42 tons of unbroken 
coke. The “ jigger’’ screen has a delivery capacity of 
forty tons per hour The whole of the machinery is 
electrically driven by three sets of gas engines and dynamos. 

The power house measures 55ft. by 24ft. by 14ft., and 
it is covered with a girder and concrete roof which carries 
a large water tank and supports one pair of standards for 
the telpher track and a hopper for the producer coke. 
There are three complete generator sets, each consisting 
of a 52 brake horse-power National gas engine coupled 
direct to a 35 kilowatt compound-wound Lancashire 
dynamo of the protected type and generating continuous 
current at 220 volts. Two sets are ample to produce 
the current when all the plant is working as required, 
and one set is generally sufficient when the coal handling 
plant is not in operation. Previously there was a very 
long length of 20in. cast iron main around the retort 
houses and purifying house, through which the yas 
passed from the retort bench to the condenser, and as 
the demolition threw this out of use, it was found necessary 
to replace it by some form of condenser. A water-tube 





condenser was adopted. This condenser is divided into 
two sections, each having a capacity of 14 million cubic 
feet of gas, making a total capacity of 3 million cubic feet 
per twenty-four hours. The connections are arranged so 
that the two sections may be used in tandem, separately, 
or reversed. On part of the site of the old retort house 
there is now being erected a purifying house 172ft. by 
68ft. 9in., which will contain eight overhead purifiers. 
Owing to the telpher track running through one side of 
the house, the construction is somewhat unusual. The 
telpher will be utilised for conveying from rail the 
necessary oxide, and for the purpose of despatching the 
spent oxide. The purifier boxes are 34ft. by 3lft. 6in. 
by 6ft. deep, and they are worked in two sets of four each, 
with Weck valves. The boxes are emptied through the 
bottom plates. For the filling of the boxes and the lifting 
of the covers there are four endless ropes running the 
length of the house and driven from a shaft at the south 
end worked by a 25 brake horse-power gas engine. In 
the old purifying house are sixteen boxes, 19ft. by 18ft. 
by 5ft. 2in., but they have deteriorated, and are very 
unsuitable for use with oxide of iron. A cast iron tank 
42ft. 6in. by 19ft. 6in. wide by 6ft. deep, and having a 
capacity of 30,000 gallons, has been erected on the 
strengthened walls of an old engine-house. The water is 
pumped from the river and is used for the condensers 
in the first instance, and subsequently for the producers 
or for the quenching of the coke. 

The introduction of so much additional machinery into 
the works necessitated an installation of some machine 
tools to enable repairs to be more easily undertaken, but, 
owing to the present difficulties, the requirements in 
this respect have not yet been fully met, although a 
re-arrangement of the shops has left a certain amount of 
space available for the purpose. New methods for taking 
out costs in greater detail and with greater accuracy 
required some improvement in stores, and to obtain more 
accommodation an upper floor was placed in the line of 
buildings which were then occupied as shops and stores ; 
and the office buildings, which had to be partially 
demolished to permit of the extension to the viaduct, 
were rebuilt in a larger and more convenient form. 
Mess rooms and lavatories have been built over the station 
meters. The roof of the meter-house had been in need 
of renewal, and in carrying out the work it was decided 
to put in an upper floor which would be used for mess 
rooms. A floor consisting of steel joists and concrete 
was laid across the whole of the house and the walls were 
raised 12ft., and a new roof constructed. Floor space 
was thus provided for two large mess rooms, a latrine with 
accommodation for nine persons, and eight bathrooms and 
washrooms. The whole of the hot water is provided by 
means of a Royle’s calorifier from the ordinary steam 
boilers, the temperature of the water being regulated by 
means of a Buley blender. The bathrooms have steam 
radiators supplied from an independent and smaller 
calorifier. 

The Newcastle-upon-Tyne and Gateshead Gas Company 
maintains twelve one-ton motors, which are used for 
delivering coke to consumers in the district. An old 
stable and coach-house has been extended so as to form a 
garage and repair shop. The covered area of the stable 
was 654 square feet, and the added area is 1220 square feet, 
giving a total of 1874 square feet. There is also a yard 
having an area of 770 square feet. The following table 
gives a comparison between the old and new systems -— 

Old. New. 
Area of retort house per ton of coal car- 


bonised, square feet .. .. .. .. 114 oa 40 
Area of coal stores per ton of coal car- 


bonised, square feet Shee — ‘a 30 
Capacity of coal stores,tons .. .. .. 3,529 -- 6,486 
Length of double-rail sidings, feet .. 762 .. 1,764 
Gas made per ton of coal carbonised, 

ae ae eee .. 12,764 
Coke and breeze sold per ton of coal car- 

NUON aut om. vet oh ue cae CE ~. 11.43 
Tar made per ton of coal carbonised, 

gallons AF Pant ee ne Cor Pe 0:76: 5. 9.31 
Sulphate of ammonia made per ton of 

coal carbonised, Ib. hehe Peat ics 19 ae 19.79 
Carbonising wages per 1000 cubic feet, 

RO rt be ae Cee a er 1.029 


The scheme of re-modelling of this plant was carried 
out to the designs and under the direction of Mr. Thomas 
Hardie, the engineer-in-chief of the Newcastle-upon-Tyne 
and Gateshead Gas Company, Limited, to whom we are 
indebted for much of the information and for the loan of 
the drawings and photographs reproduced herewith, and 


on page 110. 








THE TAXATION OF WAR PROFITS IN FOREIGN 
COUNTRIES. 


Ir is quite comprehensible that in deciding to impose 
a tax on war profits each country should adopt that par- 
ticular method which is best adapted to meet its own 
interests. In the case of France the Government has 
recently introduced a scheme for the levying of a pro- 
gressive tax on the profits of every firm or company con- 
cerned. The preamble cites a typical case of an establish- 
ment which earns excess profits amounting to £24,000 
in a year. It is proposed to levy 5 per cent. on the first 
£400 ; the second stage is 10 per cent. on £1600 ; the third 
stage is 15 per cént. on £2000 ; the fourth 20 per cent. on 
£4000 ; the fifth 25 per cent. on £12,000, and the sixth and 
final stage is a tax of 30 per cent. on £40,000. As the 
typical establishment has not earned any excess profits 
to which the final stage applies, but only £24,000, the total 
amount which it is required to pay on this sum is £5080, 
or an average of slightly over 21 per cent. Of course, 
when the profits are much greater than the sum in question 
the percentage thereof payable will increase, but as the 
maximum proposed is 30 per cent. it cannot exceed this 
rate; and as in Great Britain, provision is also made in 
France before arriving at the net profits for extra wear 
and tear of machinery, buildings, &c., due to the produc- 
tion of war materials. 

Turning now to the kingdom of Italy, we find that the 
tax on war profits, which was sanctioned last November, 
has been arranged in the form of an addition to the existing 
income tax, and is divided into two sections, one dealing 
with manufacturers and the other with merchants or other 
intermediaries who are realising excess profits through the 
war. As the amount of the super-tax is precisely identical 
in each: division, and the merchant section is rather 





difficult to explain, it will be sufficient to refer merely to 
the other. The law exempts excess war profits up to 
8 per cent. of the capital employed on the production of 
war material, but where the excess profits range from 8 per 
cent. to 10 per cent. of the capital the super-tax amounts 
to 4s. per £4, from 10 to 15 per cent. 12s. per £4, from 15 to 
20 per cent. 16s. per £4, and over 20 per cent., which is 
the maximum, the amount payable for every £4 of excess 
profits is £1 4s. In other words, the highest percentage 
1eviable, also after having allowed for exceptiona! deprecia- 
tion of plant and machinery, is 30 per cent., which rate is 
now being followed in France, as previously mentioned. 

We are not quite certain whether the} Russian tax’ has 
yet been imposed, but the Bill prepared by the Minister of 
Finance at the end of last December creates two classes of 
contributors towards the Treasury. The first consists of 
those particular companies and individuals who are not 
under any obligation to publish their accounts. In these 
cases, and where the annual net profits reach at least £150, 
and they are at least £50 more than in 1914, the tax 
amounts to 20 per cent. of the sum in excess of the £50. 
The companies which have to submit to public accounts 
are to be subject to a graduated tax on account of profits 
which are greater than in 1914. If these excess profits 
are superior to 3 per cent. of the capital employed the tax is 
20 per cent.:on the profits amounting to between 3 and 4 per 
cent. of the capital, 31 per cent. for profits representing 
10 per cent. of the capital, and 50 per cent. for profits 
of over 30 per cent. of the capital employed. 

It will be seen that the French proposal is for a maximum 
tax of 30 per cent., and the Italian law already in operation 
is also for an identical percentage applicable to war profits, 
whilst the Russian maximum is also considerably lower 
than the rate to which British controlled establishments 
have been subjected by law. Even the German system 
is more advantageous to the native producers of war 
materials. The regulations issued at the beginning of 
this year to give effect to the law passed by the Reichstag 
provide for the allocation to a special reserve fund of 50 per 
cent. of the profits realised in excess of the average of the 
three years preceding the war, and the amounts represented 
by these funds are to be invested in German Imperial or 
Federal State loans. Apparently, then, the tax is not a 
war profits tax, as the contributors are to receive Govern- 
ment paper in exchange for their money, paper or other- 
wise ; but the prospective value of the paper at the conclu- 
sion of the war is quite another matter. 








BOOKS OF REFERENCE. 
No. I. 


Ir any reminder were required that the turn of the year 
had come it would be afforded by the stream of books of 
reference which sets in with such clockwork regularity. 
One of the most punctual arrivals and certainly one of 
the most useful is Post-office London Directory, which 
is published by Kelly’s Directories, Limited, 182-4, High 
Holborn, W.C., price 40s. In spite of the disturbances 
due to the war, of the difficulties that have been experi- 
enced not only in the canvass of the book and in the 
clerical work connected with it, but also—and more 
especially—those brought about in the firm’s printing 
offices by the demands of the recruiting officer, this 
year’s volume appeared practically in its ordinary guise 
and only one day later than last year. This is a per- 
formance of which its publishers may well be proud. No 
words of ours are needed to introduce this book to our 
readers, for it is too well known, the office which has not 
got it being the exception, but we may just remark, 
regarding this year’s issue, that no less than 68 new trade 
headings have been introduced, some of which evidently 
are due to the fact that new industries, which before the 
war were German monopolies, have been started. It is 
a noteworthy fact, too, as evidencing the keenness which 
the British business man is displaying in maintaining and 
extending his trade at the present moment, that this, the 
one hundred and seventeenth edition of the directory, 
contains more blocks of registered trade marks, &c., than 
have appeared in any previous issue. 





The views taken in the 1916 edition of the ‘‘ Business 
Prospects Year-book”’ can by no means be termed 
pessimistic. This book, which is pyblished by the Business 
Statistics Company, Limited, of Baltic House, Cardiff, 
price 10s. net, and which can also be obtained from the 
Financial Times office in London, attempts, it will be 
remembered, to prophesy “‘ what will happen” during 
the coming twelve months to coal, iron, copper, tin, tin- 
plates, oil, the money market, shipping, wheat, cotton 
and rubber. It does not go so far as to predict that the 
war will come to a close during the period which it covers, 
but it does discuss what will happen as soon as peace is 
declared. Roughly speaking, the prognostications are 
that until the cessation of hostilities the prices of all 
the commodities with which it deals will remain high, if 
they do not increase, and apparently it anticipates that 
most of them are more likely to go higher than to remain 
stationary. Immediately after the war a period of 
depression more or less ‘severe will, it is foretold, be 
experienced, but it does not consider that this period will 
be of long duration. During it prices will fall, but there- 
after a period of activity in all sections of industry and 
commerce, which will probably develop into a veritable 
trade boom, is looked for. 





‘* British Dominions Year-book, 1916.’ This is not 
like the other books we have dealt with. You cannot 
buy it. But the British Dominions General Insurance 
Company, Limited, will give you a copy if you ask for it. 
But it has little or no appearance of being an advertise- 
ment for the company, and it may properly be classed as 
a book of reference. It contains many interesting articles, 
nearly all on war subjects of course, by people whose 
names are well known ; people like F. T. Jane, who writes 
on the Navy; Sir Leo Chiozza Money, who is absorbed 
in financial questions and wants to see a Ministry of 
Commerce created; Mr. Ellis Barker, who discusses the 
economic future of Germany under the various chances 
of war in a very sane spirit, and so on. Then there are 
two excellent articles on London, one by Mr. Taunton 
Williams, a short history of the Metropolis, and the other 
by Sir Laurence Gomme on the County Council. We 
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must mention also a paper by Mr. Rojansky on British 
opportunities in Russia. But possibly the article that 
will appeal most to general readers is that by Mr. C. K. 
Sugden on ** The Revelations and Devices of the Wer,” 
which is illustrated with sketches of trenches and redoubts, 
and shows one how to blow up a house or destroy a railway. 
After these articles and many others comes a lot of useful 
statistical information about all sorts of things, the liquor 
traffic, the human toll, London’s water, railway returns, 
the Ministry of Munitions andsoon. The book, moreover, 
is freely illustrated with plates showing the badges of the 
Army and Navy, commercial and industrial maps, medals 
and ribbons, and an excellent small reproduction of a 
well-known coloured engraving of Lloyd’s Subscription 
Room in 1800. Altogether a most desirable volume. 








BRITISH MAGNETOS. 


Tue following passage is taken from the report of a 
Special Committee of the Board of Trade, which was 
appointed to consider “the best means of securing the 
position after the war ”’ of British industries. 

** Prior to the outbreak of the war the trade in magnetos, 
which are of great importance for all forms of motor cars 
and aircraft, as well as for other purposes, was virtually 
monopolised by the Bosch Company, of Stuttgart, a very 
powerful organisation with great resources. The result 
was that at the sudden commencement of the war there 
were no manufacturers in this country, where the normal 
demand was about 5000 magnetos per week. Since then 
it has substantially increased, especially for military and 
naval purposes. 

**A number of British firms took up the manufacture, 
and with the assistance of Sheffield in respect of the produc- 
tion of magnet steel, they have succeeded in making 
magnetos which have passed the Government tests and are 
assérted to be as good as the Bosch product. The firms 
are receiving large Government contracts, and there seems 
to be no doubt that in this instance—which is specially 
important as being one of a ‘ key’ industry—a considerable 
British manufacture could be built up which, inter alia, 
would guard against a repetition of the serious difficulties 
caused in the early stages of the war by our dependence 
on foreign supplies. The one obstacle is the reluctance 
of the firms concerned to commit themselves to further 
capital outlay, and the unwillingness of outside capital to 
come to their assistance, unless assured of some security 
against the strenuous efforts which the powerful Bosch 
concern will undoubtedly make after the war to break 
down the new British enterprise. 

“The representatives of this industry asked that 
Government assistance might be afforded them in the 
shape of 
**(1) An undertaking that the Government Depart- 

ments concerned in motor transport and the air 
services would undertake to make use only of British 
magnetos made (so far as practicable) only of British 
parts—such undertaking to be for a term of years 
after the conclusion of the war ; and 

** (2) The extension to all magnetos of the import 
duty of 334 per cent. imposed upon magnetos imported 
as parts of motor cars. 

** We reported to the President of the Board of Trade 
that, in view of the importance of the manufacture of 
magnetos for military and naval purposes, its position 
as a ‘key industry,’ the efforts which the manufacturers 
have made, and the undoubtedly severe competition from 
the powerful Bosch interests which they will have to 
encounter after the war, we were unanimously of opinion 
that Government assistance might be given in the two 
forms desired by the industry.” 











LABOUR AND WAGES. 


THe Munitions of War Amendment Act has received the 
Royal Assent. The original Act came into force on July 
2nd, 1915. It is directed that the two measures shall be 
read together and cited as “‘ The Munitions of War Acts, 
1915 and 1916.” It is provided, among other things, that 
no strike or lock-out is permissible unless the Board of 
Trade, after being notified of a dispute, fails for twenty-one 
days to take the steps prescribed in the Statute to have the 
dispute settled by arbitration ; that “‘ any rule, practice, 
or custom not having the force of law which tends to re- 
strict production or employment shall be suspended ”’ ; 
that the Minister of Munitions is empowered to give direc- 
vions as to the hours of work and rates of wages for semi- 
skilled or unskilled men employed on munitions work in 
controlled establishments; that compensation may be 
paid to a workman who has been dismissed with less than 
a week’s notice, or without a week’s pay in lieu of notice ; 
that the Minister of Munitions is empowered to prescribe 
the form in which clearance certificates are to be granted ; 
that excess profits be limited to an amount not exceeding 
one-fifth the standard amount of profits, &c. &c. 





Sir GrorcE Croypon Marks, Mr. G. N. Barnes, and 
Mr. D. J. Shackleton have been appointed Commissioners 
to supervise the “‘ dilution ” of labour scheme in the Tyne 
district. They began their duties on the 27th ult., with 
a conference at Newcastle, attended by trade union and 
shop delegates from the Elswick Works. They have now 
introduced the system into three of the largest engineer- 
ing establishments. They have arranged the proportions 
of skilled, semi-skilled, unskilled, and female labour 
which should be adopted for different classes of work, in 
accordance with the plant, work on hand, and conditions 
in each of the shops, acting in co-operation with the em- 
ployers and with the union men employed. So far as 
can be seen at present, the system promises to work quite 
satisfactorily, although there is still among the union men 
an inclination to secure as many safeguards for their own 
future position as possible. 





In a circular to munitions manufacturers the Minister of 
Munitions suggests that all Sunday labour should be 
abolished in “‘ controlled establishments.”’ Workers should 
receive one day’s rest per week, preferably Sunday. The 
aim should be not to work more than twelve shifts per 
fortnight, or twenty-four where double shifts are worked. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





PRIVATELY OWNED RAILWAY WAGONS. 


Sir,—Referring to the article in THe ENGINEER of December 
31st, 1915, on the upkeep of railway wagons, and your statement 
that ** In Scotland and on the North-Eastern the private owners’ 
wagon has no existence, and is practically extinct on the Mid- 
land ’’—to take the case of the Midland Railway first—the 
— owners’ wagon on the Midland is not extinct, and when 

mention that the number of private owners’ wagons ** at home ” 
on the Midland is in the neighbourhood of 110,000 you will 
see that the private owner is in a very flourishing condition. 

It appears to me that most writers on the subject of the 
private Owners’ wagon have always in view the buying up of 
the large number of private owners’ wagons by the Midland 
Company in the ’Eighties, I think, and assume, therefore, that 
the private owner has no existence to-day, but as long as the 
private owner has the right given him by the law of the land to 
run his own wagons for Class A traffic it is not possible for the 
railway companies to buy him out. He is, of course, quite 
willing to sell his wagons to the railway company or anyone else 
at a profit and buy wagons of a newer type. Who wouldn’t 
if the chance were offered ? There is one feature of the buying 
up of the private owners’ wagons by the Midland which is good, 
and that is that to-day the bulk of the private owners’ wagons 
on the Midland are of a better type and less liable to break down, 
and in this respect the company has gained a great deal. 

With reference to the Scottish companies, it is not correct to 
speak of the private owners’ wagon as having no existence. 
There are a large number of private owners’ wagons still running. 
You are perhaps aware that a few years ago it was decided by 
the Railway and Canal Commissioners that, provided the 
railway company kept the trader supplied with wagons suitable 
for carrying his traffic, the railway company might refuse to 
allow any more private owners’ wagons to be built for traffic 
on their lines, with the exception of wagons built to replace 
existing ones, This does not apply to the English companies, 
as the Railway Acts of the English companies are different. 

With reference to the North-Eastern Railway, there are a 
number of private owners’ wagons “‘ at home ” on the North- 
Eastern mostly owned by large trading companies, but the 
small private owner does not exist. If you refer to the North- 
Eastern Act you will notice that the wording regarding the 
provision of trucks for Class A traffic is different from that of 
the Acts of the other English companies. 

You draw attention in your article to what you term the 
standardisation on the Midland and that ‘‘ It has only one type 
—a 10-ton wagon.” This is not correct. There are three 
types—8, 10 and 12-ton—but the 12-ton will in time be the 
standard wagon, at any rate for mineral! traffic. 

One other ei I think it would have been better if you 
had omitted Table III. altogether, as the information given is 
rather misleading. Take an absurd case—supposing a railway to 
own two mineral wagons and have at home on its system, 
say, 30,000 private owners’ wagons—would you credit the two 
wagons owned by the railway company with having earned the 
whole of the receipts from mineral traffic ? 

January 19th. E. J. H. L. 





THE WORKS LABORATORY. 


Sir,—In your issue of May 7th, 1915, the question of the duties 
of a works laboratory was raised. ‘*‘ What are the duties of a 
works laboratory. . . . What he—the manufacturer, ¢.g., 
of machine tools or cranes, or engines—wants is a definition of 
the duties of a laboratory, and that he has not got so far.” 

Nearly nine months have gone by, and yet there is no sign of 
an answer to the inquiry. Ofatruth‘‘ asageneralthing... . 
the scientist is not a good business man.’ Faute de mieux 
I will attempt to supply an answer, not b I consider it 
necessary to define the duties of a works laboratory, or indeed of 
any other form of skilled labour, before utilising it ; but in accord- 
ance with the general principle of supplying a demand to-day to 
pave the way toward a more enlightened one to-morrow. 

Let us first consider the duties of a laboratory broadly. 
Obviously, whatever the kind of works, the first duty of a 
laboratory is to the works, viz., to be useful to the works. Its 
second duty is tc ..self, viz., to do whatever is necessary in order 
to continue to be useful. Laboratories, like many other human 
institutions, share with all living organisms the peculiarity of 
producing by their vital activity conditions which are self- 
destructive. A building up or regenerative process must go on, 
and in sufficient degree, for life to continue. 

Possibly it is this fact that was at the back of the mind of 
the writer in THE ENGINEER, May 21st, 1915, when he wrote 
Swiein te ie the object of scientific methods applied to industry 
is to overcome the need of science. Skill in the workshop 
diminishes as the development of workshop appliances in- 





-creases ; the need of science in the laboratory gets less as labora- 


tory appliances are improved.” 

1 rather suspect that the writer is here confusing ‘‘ object ” 
and “‘ effect ” ; anyhow, the laboratory must keep in touch with 
the progress of scientific thought, methods, and discovery, as 
well as increase its knowledge of the materials and processes in 
use at its own works, if it is to maintain its utility as its labours 
become capitalised and its ideas expressed in plant, tools, and 
processes. 

Let us next consider the duty of the laboratory, i.e., its duty 
of utility to the works—the end toward which its duty to itself 
is but the means. Utility implies association ; and in this case 
an association effecting a d consumption of or an addition 
to the store of power, labour, thought, knowledge, or feeling at 
least somewhere in the conduct of the business. 

But I do not infer that the whole duty of a laboratory is well 
and duly performed if these are its objects. Admittedly the 
effects of its work must be a lessened consumption, &ec. &c., but 
its objects must include all that will pave the way toward these 
effects. 

The fact is: the duties of a laboratory depend from first to 
last upon what use can be made of it. A young laboratory will 
be little more to a works than a handy independent analyst. 
it will do only what it is told to do ; test, analyse, and report ‘ 
compare bulk with sample and even, perhaps, criticise and amend 
a specification here and there 

An older one will have gained more of the management’s con- 
fidence. The routine check of materials to see whether they are 
up to specification will have developed into a check to ascertain 
—what can rarely be covered fully by a specification—whether 
they are suitable for the proposed methods of manufacture. 
The laboratory’s success in devising new treatments, in locating 
the origin of defects and in curing trouble will impart a feeling 
of security making for a state of affairs in which most, if not all, 
of the materials and processes are watched by the laboratory 

Materials which formerly were only subjected to chemical 
analysis and mechanical tests for strength will have come to be 
tested to ascertain their machining and other qualities which so 
vitally affect the output and finish of work. And not materials 
only, but the tools ‘used in working them up. By devising 
special instruments the laboratory will have made it possible to 
work commercially within narrower limits than was formerly 
possible. Each of these advances will have been preceded by an 
investigation or research demonstrating its utility. 

This, and more than this, is achieved when the laboratory and 
management co-operate. One could cite inst after inst 
but it would be waste of time. No one is really convinced by 











another’s experience. There is always more than a risk of one’s 
own conditions being different ; of one man’s meat being another 
man’s poison. 

The success of a laboratory will not be insured by followin, 
what some other laboratory has done, but—given sufficien: 
skill—by the nature of the relationship between it and th, 
management. This relationshi ‘enteels the possible utilit, 
and therefore the duties of a laboratory. It would be futili- 
to discuss this relationship specifically ; but this much, 1 think 
is common to all manufacturing businesses. 

ox d in the simplest terms, every kind of work consist 

of movements. These movements are subject to the co-ordina 
tion of foremen and of the manager or managers. Whe: 
Herbert Spencer studied works he thought them the correla: 

of glands in the human body. Since his day their complexit, 
has increased, and to-day it would be nearer the truth to say 
that a works is the correlate of that maze of muscle and braii 
we call man, 

“If we start by assuming this—by accepting it as a workiny 
hypothesis—the position and duties of a works laborato:, 
become clear at once. 

Movements of workpeople are co-ordinated by foremen, fo: 
men are co-ordinated by gers, an gers by director... 
Viewers co-operate and facilitate the production of the desired 
results. When a laboratory is installed the effect should be lik 
the effect of development of organs of special sense. To the dit 
fused sensibility, of which the viewers are the manifestation, are 
thereby added new avenues for gaining information empowerin, 
the manager and those responsible for the co-ordination of mov: 
ments to achieve a precision, a certainty, and a freedom fro: 
failure undreamt of before. 

Still adhering to our working hypothesis or biological pr 
cedent, since the sensory centres are always distinct from tl. 
motor centres and never originate a movement except throug!, 
the co-operation of motor centres, the laboratory should not |. 
allowed to introduce changes except through the medium and 
agency of the management. 

Again, since the special senses are said to have been developed 
*~om the elementary sense of touch we may expect a laboratory’ 
4uties to be in some respects akin to and in other respects 
development of the viewer’s. The tools and methods of the 
former may be different, and the training more expensive, but 
routine analysis and testing are, to my mind, essentially the sani 
in function as viewing. The one uses his eye, the other a micro 
scope, the one a file, the other a sclerometer ; the one a micro 
meter, and the other a burette. In some works we shall eve 
find viewers and laboratory assistants using all these tools. 

One other inference : A man never wants his senses more than 
when following a new and unbeaten track ; and we may expect 
a laboratory to show itself particularly useful when the designer 
is evolving new patterns or the technologist new processes. Even 
the ablest designer comes sooner or later to a point when an 
actual experiment is preferable, from every point of view, to a 
engthy calculation. 

This, then, I hold to be the duty of a works laboratory : to do 
all things consistent with this working hypothesis, and to avoid 
all things inconsistent with it, until it has to give place to a better 
and an ampler gone. 








Hewry L. Heatucore, M.Sc., 
Chief Research Chemist, Rudge-Whitworth, Ltd. 
Coventry, January 18th. 


CONVERTING SLIDE VALVES TO PISTON VALVES ON 
LOCOMOTIVES. 

Sir,—I herewith send you a drawing illustrating a scheme for 
the Stage a of piston valves, having inside ission, to 
cylinders which now have ordinary ‘‘ D ” slide valves on top of 
such cylinders, by merely substituting new steam chests and 
retaining the original cylinders and all other fixings, to provide 
for the installation of new superheater boilers on such engines. 

It will be seen that the valve chest is arranged so that the 
steam entrances already existing on the cylinders are directly 
coupled to a common passage—tinted ; such steam passes round 
the lower wall on one side and comes up into a larger opening 















































Section on CO 


which actually forms the steam chest and permits of inside 
admission to the valve. ’ 

The exhaust from the ends of the valves being directed along 
the other side of the valve chest into the exhaust cavity at H, 
which already exists on the present cylinder castings. The 
passages to and from the cylinders are connected up to the 
existing ones at L L, which form the main steam ports for the 
admission of steam through the valve and release through to the 
exhaust opening. 

This arrangement for the conversion of old locomotives may be 
of interest to your readers. 

E. E. Lucy, 
Chief Mechanical Engineer, New South Wales 
Government Railways. 
Redfern, N.8S.W., November 29th. 








Tse AtBeRT Mepat.—lIn the absence of the President of the 
Society, H.R.H. the Duke of Connaught, Dr. Dugald. Clerk, 
F.R.S., Chairman of the Council of the Royal Society of Arts, 
at a meeting of the Council in the afternoon of Monday, the 
24th ult., poet the Society’s Albert Medal to Professor 
Sir Joseph John Thomson, O.M., F.R.S., ‘‘ for his researches in 
chemistry and Physics and their application to the advancement 
of arts, tures and cc ce.” The Society’s Albert 
Medal was founded in 1863 as a‘ memorial of H.R.H. the Prince 
Consort, and is awarded disti ished merit in 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Ironworkers’ Wages. 


IRONWORKERS’ wages haye this week been 
advanced 7} per cent.—making puddling 14s. per ton— 
as the result of the investigation of the accountant to 
the Midland Iron Trade Wages Board for the months of 
November and December last. The net average selling 
price is ascertained to have been £11 4s. 4.83d. per ton, 
against £10 88. 9d., the net average for September and 
October last, thus showing an increase of 15s. 8d. per ton. 
The net average of the various classes of iron that go to 
make up the total are returned as follows :—Bars, 
t11 Os. 5d., compared with £10 4s. 4d. in September and 
October ; angles and tees, £11 9s. 11d., as compared with 
£10 17s. 8d. in September and October ; plates and sheets, 
£12 10s. 7.63d., as compared with £11 13s. 5d. previously ; 
and hoops, strips, and miscellaneous descriptions, 
£11 13s. Id., as against £10 17s. 5d. two months before. 
Singular to state, there is hardly any alteration, either 
up or down, in the weight of manufactured iron rolled, 
the aggregate for November and December standing at 
30,532 tons, while the total in the previous bi-monthly 
accountant’s return was 30,322 tons. The return on the 
whole is considered very satisfactory alike to masters and 
men. 


The Iron Trade. 


No “‘maximum”’ has yet been arranged for 
manufactured iron prices between the Staffordshire rolled 
ironmasters and the Ministry of Munitions. Communica- 
tions are still passing, but any decision is postponed, 
pending, first, the announcement of a definite arrangement 
between the same Ministry and the pig iron producers. 
The one solution waits for the other. Meanwhile, iron- 
masters are forcing customers to give higher rates, and 
support their demands by reminding buyers that prices 
have not yet reached the £16 and £17 per ton record which 
ruled for marked bars in 1873-4. The official basis of 
£13 10s. for marked bars has no application to present 
market conditions. In the ordinary way of business an 
order could hardly be placed at Jess than £14 10s. Makers 
are, in fact, indifferent to new business. North Stafford- 
shire “Crown”’ bars realise about £13 15s., though in 
some cases less money may be taken. South Staffordshire 
merchant bars are on offer at £13 5s. to £13 10s. delivered 
in the district. So unsatisfactory are Government arrange- 
ments considered in some quarters that it is being openly 
boasted by sellers that “the fact is”’ that no effective 
control at all has been established in the iron and steel 
trades, and buyers are beginning to doubt whether there 
is any real or sufficient basis of truth in the various state- 
ments which have thrown the market into confusion. 
Unless something definite is done, and done quickly, it 
is being urged that the authorities should withdraw from 
the position which they have taken up. Quotations for 
nut and bolt descriptions of bar iron range from £13 to 
£13 5s. There is a very keen demand for small bars, the 
requirements of the export trade being considerable, 
while home needs also are insistent. For three-eighths 
rounds to-day’s—Thursday’s—quotation in Birmingham 
was £15 10s. For smaller sizes makers can name their 
own price. The French Government is taking considerable 
quantities, and inquiries are also to hand on account of 
some of our British Dependencies. With costs of pro- 
duction still mounting, galvanised sheets are dearer by 
£1 per ton. Business on the Exchange to-day was on the 
basis of £26 to £27.10s. for 24 gauge corrugated. The 
~ecent advance in spelter has added to the perplexities 
of makers who were previously unable to respond to the 
demands made upon them. Ungalvanised sheets are 
now being more largely used for hutments and field pur- 
poses. They have further appreciated, to-day’s minimum 
prices being £16 10s. for plain sheets and £17 10s. for 
painted. Makers decline to quote except for offers 
accompanied by specifications. 


’ 


The Pig Iron Trade. 


When this report was dispatched the iron market 
was still without official notification of the maximum 
prices which are to govern the pig iron trade. But a 
definite pronouncement was expected momentarily, and 
it is thought that it will be found that the Staffordshire 
makers have succeeded in fixing up a higher range of 
prices than was secured by their rivals in Northampton- 
shire and Derbyshire. It will probably be found that 
Staffordshire part-mine iron has a maximum in the 
neighbourhood of 85s. to 90s., most likely the former, 
while cold-blast all-mine pig iron may be quoted £8 17s. 6d. 
and best all-mine foundry £7 10s. In the case of Stafford- 
shire material, this furnishes a small margin for increase 
upon the present selling price ; 85s. is some way below 
the price which blast-furnace proprietors had been hoping 
to secure as the maximum for part-mine forge. Normally 
on the Birmingham Exchange the quotations for Derby- 
shire and Staffordshire iron delivered are almost identical, 
any advantage being with the local producers. But the 
prices quoted include carriage. The Derbyshire rate is 
about 6s., that for Staffordshire producers roughly Is. 6d. 
to 2s. 6d., and Staffordshire producers claim that under 
these circumstances they are entitled to a higher maximum 
on the “ f.o.t.”” basis. When Midland maximum prices 
were fixed the smelters tried to force the market forthwith. 
Their success was not immediate, but their reading of 
the situation may yet be justified. The Northampton 
market this week was stronger. Quotations to-day— 
Thursday—in Birmingham, starting at 80s. for forge, 
finished at 82s. 6d., though the latter price was considerably 
ahead of buyers’ ideas. Derbyshire forge was offered at 
about 83s. 6d. The amount of business put through was 
not very large, but the tone was good. There is still 


much hesitancy about pig iron buyers, whether of Midland 
or Staffordshire brands. . According to the calculations 
of smelters in both districts a renewal: of buying on a 
larger scale is overdue, and since the turn of the year 
there has been no general disposition to force supplies 
Forward contracting, too, has been 


on the market. 





rigidly limited. Some big consumers have shown their 
confidence in the strength of the position by neglecting 
no opportunity to protect themselves with regard to raw 
material, which they estimate will be required later on in 
the year. Others are now becoming uneasy about the 
slenderness of stocks, and the uncovered state of their 
forward requirements. Producers are seizing the oppor- 
tunity to stiffen their quotations for classes of iron which 
are in special request. Some of them have considerable 
stocks to draw upon, but latterly at any rate the output 
has not been more than sufficient to keep pace with con- 
sumption. The policy adopted by not a few furnace 
owners since the turn of the year has been to husband 
resources, 
The Steel Trade. d 

In steel the stringency of supplies seems to be 
increasingly aggravated, and in some respects the position 
is puzzling. The maximum prices fixed by the Ministry 
of Munitions are apparently not very seriously regarded 
by the market ; at any rate there are very broad hints 
that they cannot be made effective. It is stated, indeed, 
in a quarter usually found to be reliable, that the maximum 
of £10 7s. 6d. for sheet bars has been raised to £11 in 
response to pressure applied by the trade, the price being 
obviously out of harmony with manufacturing costs, 
freight, &c. Purchasers of finished steel on behalf of 
Government work are said to be able to purchase at the 
declared maximum prices, but nothing so low as £11 2s. 6d. 
basis for structural steel and £11 10s. for plates is heard 
on the local Exchange. Steel makers are realising that 
there is to be a great shortage of steel, and report they 
can secure almost any prices they choose to fix. Every 
maker of finished steel is short of billets, bars and other 
semi-raw material, and there seems no prospect of filling 
their requirements. On ’Change in Birmingham to-day 
—Thursday—merchants named £12 10s. as the price for 
soft rolling billets and sheet bars, but the supply was 
exceedingly limited. Sections and joists could not be 
dealt in on the market except by merchants holding small 
stocks. All the producers are “controlled” concerns, 
and Government permits are required before an order 
can be accepted. A few fortunate merchants have been 
able to buy some heavy American ingots, weighing up 
to 30 cwt., at £11 10s., and these have been eagerly taken 
up by consumers. Ordinary American billets are on offer 
at £12 10s., but as these cannot be had before June, and 
the price is not practicable, the quotation has not led 
to business. It is said that the whole of this £1 increase 
is consumed in the enormously high freights lately in 
operation. 


North Staffordshire Iron and Steel. 


There is still an extraordinarily firm market for 
finished iron and steel in North Staffordshire. The price 
of ‘*‘Crown”’ bars has hardened during the week, and 
£13 15s. per ton is the lowest figure quoted. In some 
quarters £14 is a firm demand, and £14 15s. and £15 are 
the general quotations for iron plates. The official quota- 
tion of £13 10s. for marked bars is purely nominal, a 
premium of £1 on this price being demanded by producers 
before orders are booked. Iron hoops are selling at from 
£16 5s. to £17 5s. a ton. Steel manufacturers are under 
Government control, and there is severe scrutiny of all 
orders other than those received direct from the War- 
office, the Admiralty or the French Government. Engi- 
neering firms are very busy making shells and various 
munitions, and contracts have been placed by the 
Admiralty for gun mountings which will occupy fifteen 
to eighteen months in fulfilment. Coal is in strong 
demand, and the prices of slack have recently been ad- 
vanced by 6d. to 9d. a ton. 


Coal Trade. 


The coal trade is very active, but deliveries are 
difficult to obtain, and the scarcity causes much incon- 
venience to local works. Certain factories having im- 
portant war contracts find it difficult to keep in full 
operation. Prices are quoted for ironworks forge coal 
at 15s. to 17s. per ton, rough slack for the ironworks 
12s, 6d. to 14s., and best deep house lumps 23s. to 25s. 
Hard cokes are quoted at, South Yorkshire sorts delivered 
hege 30s. per ton and South Wales sorts 36s. per ton. 
Pottery mine for use in the puddling furnaces as a material 
is quoted 35s. per ton and purple ore for “‘ fettling ”’ for 
the furnaces 28s. per ton. The calling up of groups under 
Lord Derby’s scheme has taken a few more skilled workers 
from the forges and mills. But a much more serious 
matter is the scarcity of fuel, which keeps production 
considerably below the average. 


Dilution of Labour. 


The “dilution of labour” problem is being 
favourably solved at some of the works at Birmingham. 
The solution takes a variety of forms. The general 
practice is to bring in the untrained woman for elementary 
operations and put her in charge of a male operator for 
instruction, and the woman when sufficiently trained 
supplants the man. Then the partially skilled man may 
be taken off and put on a higher class of work. Or he may, 
alternatively, if he be of the more highly skilled variety, 
be put in charge of a number of women, supervising on, 
say, half a dozen machines the work he himself did origin- 
ally on a single machine. If neither of these courses is 
advisable, the firm is able to keep the man at his own 
job and institute a night shift. If this is done the machines 
can be kept in continuous operation with both classes of 
labour for the best part of twenty-four hours. A second 
effect of perfect dilution is the putting into operation of 
new machines. In these cases the skilled men carry out 
on a number of machines only that work which really 
requires their attention, while the women do the remain- 
ing proportion of unskilled work. One Birmingham firm, 
for instance, has taken men off capstan lathes and trained 
them for the delicate work of tool setting. Each man has 
been given six machines operated by girls and in some 
cases a single male worker has had eight or nine girls 
under him. Given’ the necessary machine tools, each 
skilled man’s output has in this way been multiplied by 
nearly ten times. It is hardly necessary to -point out, 
however, that one of the greatest difficulties facing the 





shops is to secure the machine tools to render this increased 
“make ”’ possible. 


Abolition of the Seven Days’ Week. 


The declared wish of the Minister of Munitions 
that so far as possible works engaged on Government 
orders shall have only a six-day week for their employees 
is welcomed in this district. In many factories it had 
been anticipated, as employers found the health of their. 
workpeople was suffering from the seven-day week, and 
the result was a disorganisation of departments and 
reduction in the output rather than a gain to production. 
Sunday work, of course, carries increased pay, and com- 
plaints have been pretty general where plants have been 
run on Sundays that men would put in long hours on that 
day and take a day or more off in the week, the cost being 
thus increased without any advantage in point of output 
In a good many works, however, it will not be possible 
to close down all departments, but wherever it can be 
done without reducing the production over the week, 
plants will be closed down entirely from Saturday night 
to Monday morning. Where that is not possible efforts, 
will be made to arrange that all the workpeople shall 
have at least one day in the week free. The supply of 
women and girl labour is being constantly increased by 
importation from outside the city, and as the dilution 
arrangements get into working order the strain on staffs 
becomes less, although every week sees a great increase 
in the local output of shells and other munitions. 


Electricity Supply. i 
Electric power users in Birmingham imagine 
that they can see nearly in front of them increased costs 
under this head. Owing to the increased cost of fuel and 
the general advance in all kinds of commodities, the 
Electric Supply Committee of the Birmingham Corpora- 
tion has given warning that it is considering the 
advisability of imposing higher charges very soon. The 
present charges for energy for lighting are 3d. per unit 
for anything below 1000 units per quarter, 23d. per unit 
for between 1000 and 1500 units, 24d. between 1500 and 
5000 units, and 2}d. between 5000 and 20,000 units, the 
price remaining at 2d. per unit for all above 20,000 units 
per quarter. Concessions are made for factory lighting 
and block are lighting. Energy for power and heating is 
charged at ld. per unit. 


Increase in ‘*‘ War Wages.” 


The Labour Committee of the Birmingham 
Corporation has just considered an application from the 
Amalgamated Society of Gas, Municipal and General 
Workers for a special war wage of 3s. per week to obtain 
until peace is signed. The number of employees directly 
affected was 7705, and the total cost, if confined to the 
present working staff, would be £60,099 per annum, while 
if it extended to the 2588 employees serving with the 
forces the total cost would be £80,285. The Committee 
is of opinion that the employees are fairly entitled to a 
further increase of wages beyond the 2s. per week granted 
in April, 1915. It considers, however, that the amonut 
asked for is more than is warranted and that the men 
serving, or to serve, with the forces have no fair title to 
a “war wage.’’ They have therefore induced the men’s 
representatives to accept a modified grant of 2s. per week, 
excluding men serving with the forces, and the Com- 
mittee is recommending the Council to consent to such 
advance, which it estimates will make an addition to 
the present wages expenditure of just over £40,000 per 
annum. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


SPECULATION in warrant iron has been carried 
further since I last wrote, and to show the farcical 
character of the Government limitation of pig iron prices, 
the market for Cleveland iron has been taken up to 
85s. 5d., or about 3s. above one reported maximum and 
5s. 5d. above the other. The effect on the general position 
is to throw further doubts upon the reality of any of the 
maxima recently supposed to have been established. The 
general demand for all kinds of metals, with the exception 
of foundry iron, continues, but it is based upon war 
requirements, and there is not much private trade being 
done. It may, however, be mentioned that there are 
orders for textile machinery for the export trade waiting 
to be executed, and one of the largest works in this district 
is said to have enough employment of this kind already 
on the books to keep it going for two years. 


Pig Iron. 


The market for foundry iron has been disturbed, 
and is now in a very critical condition. At first the 
rumours of serious damage to ironworks in the line of the 
Zeppelin raid led some people to fear that deliveries. would 
be interfered with, but later on it was understood. that 
beyond a certain amount of inconvenience there was no 
result, and that production would go on as usual. Early 
in the week Derbyshire iron was being sold in this district 
by more than one furnace at 86s. delivered, but after the 
rather sensational rise in Cleveland this price was aban- 
doned, and by Tuesday afternoon the cheaper sellers were 
asking 88s. 6d., and those who usually get the best prices 
were holding out for 90s., delivered in Manchester. Very 
little business is actually being done at these prices, and 
consumers generally have supplied their wants at much 
lower figures It is noticeable that neither Lincolnshire 
iron nor Northamptonshire iron is now being offered in 
this district, and, of course, Cleveland is out of the ques- 
tion. North Staffordshire iron might still come in small 
quantities, but the agents are now asking 89s. delivered. 
As a matter of practical business, however, Derbyshire 
is the only common foundry iron to be had in the south of 
Lancashire. If there were any serious increase in the 
demand, nothing could prevent an advance even upon the 
high figures of to-day, but the question is whether this, 
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demand is likely to arise during the next three months. 
Ironfounders here seem unanimous in the opinion that 
their work is likely to decrease rather than to increase in 
the near future. A further large rise in the prices asked 
for Scotch iron has to be recorded this week. Consumers 
grumbled very much at 110s., but now they are required 
to pay 115s. for Glengarnock and Summerlee, although if 
they will accustom themselves to Monkland they may 
have it at 113s. Possibly these extravagent prices will 
lead some of the consumers to consider whether it is 
always necessary to stick to one brand. Nothing has been 
heard here about any limit to be put on Scotch iron prices, 
although one would think that these advances would 
suggest that the iron is more suitable for attention than 
some others. One would, however, like very much to 
know whether the Government has any legal power to 
enforce the limits already mentioned and how this power 
is to be used. I have been asking several people whether 
I can put a Cleveland ironmaster into gaol for quoting 
No. 3 at 86s., but it must be confessed that I get no satis- 
factory answers. Forge pig iron is scarcely ever mentioned 
here, but I did hear of a sale last week at equal to 78s. 6d. 
on trucks, and sellers now talk about 80s. 


Scrap. 

There has been no further improvement in steel 
scrap during the week, although the cause of the weaken- 
ing of the market, viz., the lower prices of billets and the 
supposed fixing of finished steel prices, no longer exists. 
Sheffield buyers, who are the principal customers for 
this district, will not pay more than 100s. delivered or 
95s. on trucks, and they have been successful in getting 
hold of the material at this price. It is said that South 
Wales will give 110s., but this is only for selected parcels 
of a better class than the scrap which will be accepted in 
the other market. Wrought scrap is not too plentiful, and 
is rather firmer; at any rate, I have not come across any 
lots at less than 105s., although it is possible that some 
of inferior quality can still be bought at 100s. delivered. 
For the best lots of piling scrap 110s. is still the price. 
Dealers are firmer also in regard to cast scrap as a result 
of the rise in pig iron, and especially in Scotch iron ; but 
so far they have not succeeded in making consumers pay 
90s. There was an offer made of 87s. for a parcel, but this 
was refused, so perhaps one may see 90s. as an actual 
selling price next week. 


Semi-steel. ¥ 


There appears to be no business here in billets at 
the moment. Sellers of foreign material—in which one 
usually includes Canadian—are doing nothing, although 
I happen to know that some of the principals of these 
firms are in the United States endeavouring to make new 
arrangements for a supply, and when they come back 
one may see some result. English billets are uncertain. 
One sees them quoted in various journals at £10, but this 
must be nonsense. 


Hematite Iron. 


There is no change to report in the position as 
regards hematite. Prices here are quite uncertain, but 
I would recommend any founder who wants a little 
foundry hematite to reckon on having to pay about 145s. 
to 147s. 6d. for the metal delivered in Manchester, all 
reports about maxima, &c., notwithstanding. 


Finished Iron and Steel. 


Prices in this department are still uncertain and 
irregular. Some common steel plates have been sold at 
£12 5s. delivered, and one lot at least at £12 10s. Bar iron 
is quoted from £13 10s. to £14 10s.; and bar steel from 
£14 10s. to £16. 


Metals. 

The market for metals is again very strong, and 
I suggest that now is the time to make more use of scrap. 
English ingot copper is quoted from £115 10s. to £117 per 
ton. Strong sheets at £131. Tin delivered here £182 10s. 
Spelter is exceedingly scarce, and it is difficult to get hold 
of small lots. Probably £97 would have to be paid. Lead 
is quoted at £33 10s. for English pig. As a guide to those 
who are thinking of making use of old copper, I may 
mention that dealers here are offering £96 for heavy metal, 
and this when cut up and suitable for use instead of ingot 
should cost them, say, about £98. There is a margin here 
when the present price of ingots is considered. 


BaRROwW-IN-FuRNEss, Thursday. 
Hematites. 


All through this district the hematite pig iron 
trade is in a state of marked activity, and a large volume of 
iron is being produced. In North Lancashire there are 
nine furnaces in blast, and in Cumberland there are sixteen 
blowing. The whole of the metal so produced is going into 
prompt use, and local steel makers are accounting for a big 
proportion of the make which is being turned into muni- 
tions of war of one sort or another. For general uses there 
is also a good steady demand for iron, and makers hold 
good contracts. Parcels of mixed numbers of Bessemer 
iron are at 127s. 6d. per ton net f.o.b., and special brands 
are at 140s. per ton. Smelters are still experiencing a 
difficulty in getting adequate supplies of raw material, 
particularly high-class ores. bour, too, is scarce. 
Warrants are quoted at 115s. per ton net cash, a figure at 
which they have stood for some time now. 


Iron Ore. 


There is a busy state of affairs in the iron ore 
trade. The demand on local account is sufficient to 
account for the whole of the output, but on general outside 
account there is also a steady call for ore. Good average 
qualities of ore are at 21s. to 30s. per ton, and the best 
qualities are at 38s. per ton net at mines. Spanish ores 
are quoted at 37s. 6d. per ton delivered. 


Steel. 
The steel trade is pretty well employed on general 
commercial sorts, but most of the attention of steel makers 
is being given to munitions of war, and as many men as 





possible are being put on in the different departments. 
In steel sections there is a fair demand for steel rails for 
general use and also for war purposes. Heavy sections 
are at £10 12s. 6d. to £10 17s. 6d. per ton. Light rails are 
at £11 to £11 5s. pe tron. Business is dull in heavy tram 
rails, which are at £11 15s. per ton. The plate mills at 
Barrow are idle. Ship-plates are quoted at £11 10s. and 
boiler plates are at £12 10s. per ton. For billets there is a 
steady demand, and the quotation is £10 10s. per ton. 


Shipbuilding and Engineering. 


These trades are very busy, and apart from a 
little repair work being carried out on a dredger of the 
Midland Railway Company, badly wanted for clearing 
Heysham Harbour of sand, the whole of the attention is 
being given to war work, shipbuilding, engineering, and 
gun and shell production. More men have recently been 
brought into the district from various places. 


Fuel. 

For coal the demand is brisk, and good steam 
sorts are quoted at 22s. 6d. per ton delivered either from 
Lancashire or Yorkshire pits. House coal is in big request 
at 22s. 6d. to 36s. 6d. per ton delivered. For coke the 
demand is very heavy, and East Coast sorts are at 32s. to 
38s. per ton delivered. Lancashire coke is quoted at 30s. 
per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


Facing the Future. 


THE Sheffield Chamber of Commerce, of which 
all the principal steel firms are members, has sometimes 
been charged with a lack of virility. Since my previous 
letter, however, the Chamber has proved its accusers 
to be in error. At the end of this month the Associated 
Chambers of Commerce are meeting in London, and in 
view of that conference the Sheffield Chamber has just 
held a meeting, at which it very clearly defined its attitude 
on British trade policy after the war, by passing unani- 
mously a series of resolutions. Colonel H. Hughes, C.B., 
a director of William Jessop and Sons, presided over the 
gathering, which was of a very representative character. 
Commercial jealousy, Colonel Hughes believed, was the 
cause of the war, and what had to be done now was to 
make full preparation to meet successfully the severe 
competition which would be inevitable after the war. 
The gist of the resolutions he moved on the subject was 
that any Government in this country will be compelled 
to take up the position of actively supporting the trade 
of the Empire through internal administration and 
diplomatic and consular services “in order to compete 
with, counteract and overcome by the exercise of skill, 
courage and activity the undoubtedly able support 
rendered in these respects to the trade of Central Europe, 
and especially of Germany, by the Governments of those 
countries.”” As a well-marked step in the direction 
desired it was urged that there must be established a 
Ministry of Commerce, dealing with trade at home and 
abroad as its sole object, and that there must be attached 
and responsible to that Ministry the consular service of 
the country, which must be once and for all detached, 
as regards its government and work in commercial affairs, 
from the Foreign-office, and be in effect, as well as in 
theory, a trade organisation. Such a Ministry should, 
moreover, ‘‘ be based on and recruited from commerce 
and consist of British subjects with youth and energy, 


remunerated on a liberal and encouraging basis.’ 


Practical Proposals. 


Altogether there were nine resolutions adopted 
on the subject. They advocated import duties and the 
establishment of countervailing duties aimed at the 
suppression of dumping and the neutralisation of Govern- 
ment or other bounties issued in foreign countries, to 
encourage exports to the various parts of the Empire. 
They embodied a suggestion that a conference should be 
convened of all interested parties, including the Allies, 
Dominions and Dependencies, to have a policy ready and 
in operation before peace is signed, and that such policy 
should include preferential tariffs with friends and the 
renunciation of any existing treaties which might stand 
in the way. One motion proposed that ‘‘ encouragement 
and, if need be, financial aid must be accorded to the 
development in these realms of such trades as are necessary 
for national safety and are indispensable to the due develop- 
ment of other industries, which had hitherto been the 
monopoly, wholly or partially, of alien enemy countries.”’ 
Finally, it was suggested that scientific and commercial 
education and practical research into trade and its possible 
developments must be established by the Government 
with the aid of the best experts and practical men the 
country can produce, aided in their work by commercial 
laboratories, show-rooms and collections of goods, that, 
no longer turning a deaf ear to any attempt to develop 
commerce and improve commercial legislation, it should 
be an inherent and cardinal faith of every Government of 
this country to strengthen the nation by fostering its 
trade; and that ‘an infusion into British Ministries of 
a strong trading representation as a first principle of 
Government is a crying need of the country in the 
immediate future.” 


Sheffield’s Salvation. 


Force was lent to these resolutions, particularly 
to that advocating preferential treatment and _ the 
establishment of countervailing duties, by the fact that 
Colonel Hughes stood as an avowed Free Trader. One 
has not the slightest wish to introduce politics into a 
letter of this kind; but I have repeatedly emphasised 
the point that the war has effected a complete revolution 
of thought amongst manufacturers in this great steel 
centre. Individualism is going by the beard. That old 
spirit of conservatism will probably no longer exercise 
any real influence. If it does, then the present effort 
to consolidate the trade position will have failgg@-—and 
failed disastrously. A wider outlook is being taken. 





It is recognised, at last, that the old methods which did 
very well in assisting Sheffield to establish its name for 
quality must give way to new circumstances. Whilst 
Sheffield has been jealously guarding its good name— 
and it must never cease to do that—Germany has been 
ascertaining the actual requirements of the world’s 
markets, including those of the British Colonies and 
Dependencies, and supplying them. She has expanded 
at our expense. Out of the horror of war Providence 
seems to have placed another opportunity in the path 
of British trade, and Sheffield manufacturers are perhaps 
as much alive to this fact as any industrial centre in the 
country. Nothing but the war would have aroused 
them to action. Small steel works would have remained 
small steel works to the end of time, and the development 
of even the largest would have been restricted. ‘‘ We 
have sufficient to keep our works running moderately 
well and are quite satisfied’ was the remark one often 
heard in pre-war days. That sense of self-satisfaction 
is now conspicuous by its absence. The smallest firms 
are realising possibilities which once they had scarcely 
dreamt of. The large businesses have expanded beyond 
—far beyond—their calculations. All this movement 
is primarily to satisfy the requirements of the Govern 
ment and those of our Allies. But no one is deceived. 
That may be the primary reason. Behind it is the 
consciousness that it is one vast preparation for the great 
industrial war which will commence when the savagery 
of the present devastating conflict has ceased. In that 
conflict Sheffield is destined to take an important part, 
and the meeting of the Chamber of Commerce, with its 
nine resolutions, was but an outward expression of Shef- 
ficld’s deep convictions. If these convictions are prac- 
tieally carried out the war will have proved the salvation 
of the district, which will have become, not the centre 
of a limited number of specialities in steel, but an engineer- 
ing centre of a most comprehensive character: 


Co-operation. 


I should not have devoted so much space to this 
subject but that it is, next to munitions output, the most 
important matter now before steel and iron manufacturers 
It solves the problem of what to do with all the extensions 
and new buildings that have sprung up since the war 
commenced, and will presently make all the difference 
between empty workshops and lost money, on the one 
hand, and fully-employed works and good new trade on 
the other. The view of Colonel Hughes was that the 
work of the Quadruple Alliance must not end with the 
war. When peace comes the trade of the Empire and the 
Allies must be dealt with on a special basis. It was, he 
urged, big enough and strong enough to stand by itself 
and keep them going, but they must take care that that 
trade was fostered and dealt with as a whole for the benefit 
of all concerned. The right key was struck by Mr. Peter 
Macgregor (Sanderson Brothers and Newbould), who, 
when seconding the adoption of the resolutions referred 
to above, expressed pleasure at the thought that out of 
the great calamity which had befallen them they—the 
manufacturers—were coming together with a saner view 
of things and with a stronger desire for co-operation. 
He had, he said, seen Germany’s development from a 
small, unconsidered trifle in the iron and steel trade to the 
second largest producing country in the world. Her 
trade had ramifications in England and she had controlled 
so large a portion of industrial Italy that, as a result of 
commercial pressure, Italy might very well have been 
forced to fight against the Allies. The resolutions had 
the support of Mr. 8. Roberts (director of Cammell, Laird 
and Co.), Mr. A. J. Hobson (member of the Sub-committee 
of the Commercial Intelligence Committee), Professor 
Ripper (Dean of the Faculty of Applied Science at the 
Sheffield University), and others, so that when the matter 
comes up in London later in the month, the voice of 
industrial Sheffield will be plainly heard in harmony with 
other important centres. 


Round the Works. 


In connection with the extensions now being 
pushed on with an interesting incident has occurred. For 
a year or two an archeological body, the Hunter Society 
of Sheffield, has been desirous of acquiring the site of a 
Roman camp in this district. Attempts have been made 
to raise sufficient money for its purchase and preservation, 
but with indifferent success, and now the site is required 
for a large new steel works and railway siding. The 
British Archeological Society has been communicated 
with, and it is probable that before building operations 
actually begin efforts will be made to test portions of the 
ground for Roman remains. In these days every yard 
of available space is being taken over for new works 
without regard to sentiment, and on all hands one hears 
of new plant being installed and additional furnaces 
erected. Electric steel-melting furnaces are much in- 
creased in number. Indeed, if the enormous demand is 
to be kept pace with further extensions in these directions 
are essential, for the question of steel supply is becoming 
a rather anxious one. Of course, there is still a consider- 
able tonnage going in the satisfaction of private trade 
demands, and the day may not be far distant when these 
will have to go unfulfilled. However, that is not yet, and 
until private trade has ceased it cannot be said that the 
tonnage ultimately available for war purposes has been 
reached. Ordinary oversea business includes cutlery 
for Durban, Calcutta, Paranagua and Bombay ; tools for 
Natal, Delagoa Bay, Lourenco Marques, Santos, Alex- 
andria, Manaos and Bombay ; augurs for Natal and 
Bombay, steel for Bangkok, Yokohama, Kobe, Canton, 
Cleveland (Ohio), and Las Palmas; electro-plate for 
Coquimbo; saws for Bombay ; spoons for Para and knives 
for Rio. The orders for tools on Government, home and 
oversea account, are on a huge scale, and if more crucible 
furnaces could be got going the demand could be met with 
a greater degree of comfort. In a large measure, however, 
the general steel output is being augmented by the more 
careful m ement now being exercised. A novelty 
in the east end of Sheffield is the use just now by one of 
the firms of an elephant for drawing loads of six tons 
through the streets. There is, of course, no suggestion 
of the adoption of this mode of traction, but at a time 
when ordinary carting facilities are considerably restricted 
it is being found of great service. The animal has been 
borrowed from a travelling menagerie, 
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Raw Materials, 


The question of fixing maximum prices for pig 
iron seems very difficult. First one is told that the matter 
has been settled and then that the whole thing has collapsed, 
whilst the West Coast ple are represented as having 
agreed, without prejudice, to. a month’s trial of the 
127s. 6d. maximum for mixed Bessemers. So far as 
Sheffield consumers are concerned they seem to be calling 
chiefly for the low phosphorus irons, which are about 140s. 
f.o.t., but if they wanted to buy mixed Bessemers it is 
doubtful if they could do so at the supposed maximum. 
Makers are busy delivering on contracts, but forward 
business is very slow. The East Coast maximum for mixed 
numbers of hematite iron is 122s. 6d. and under the sliding 
scale the figure should work out at about 136s. f.o.t., but 
it is stated that as much es 146s. on trucks has been 
asked. Derbyshire foundry is 81s. 6d. to 82s. 6d. f.o.t., 
and even 83s. is quoted in some quarters, with forge about 
79s. 6d. to 80s. 6d. Lincolnshire foundry and forge are 
quoted about 83s. and basic iron is still at the 87s. 6d. 
maximum. There is a strong market for scrap, especially 
for rolling scrap. Billets are very scarce and dear. 


Fuel. 


The steam coal market keeps very strong and 
active. Collieries have a large number of orders on the 
books for inland sales, and in many cases contract deliveries 
are in arrear. Shipments are still not very active, in 
consequence of the restriction upon the number of licences 
granted for export to neutrals, though a large tonnage is 
going to allied countries. In the small fuel market the 
position is decidedly more acute. Practically nothing is 
offering on the open market, and with many buyers the 
question of price is scarcely considered. Prices of steam 
coal for inland sales are nominally per ton at pit :—Best 
South Yorkshire hards, 17s. 6d. to 18s. 6d.; best Derbyshire 
hards, 16s. 9d. to 17s. 6d.; second quality, 15s. 9d. to 
16s. 6d.; steam cobbles, 15s. 9d. to 16s. 6d. Much higher 
prices are secured for coal for export. 


Sheffield Springs. 


In the course of an interesting lecture on 
‘ Springs,” given before the Sheffield and District Section 
of the Junior Institution of Engineers, Mr. C. E. Squires 
illustrated the various methods of the suspension of railway 
vehicles and described the manufacture and testing of 
modern railway springs. He pointed out the particularly 
high stresses to which springs were subjected under 
latter-day conditions, and said he considered this question 
deserved more attention from engineers. Thesé stresses 


might sometimes be obviated by a little care on the part: 


of the designer. So far as the making of springs was 
concerned, the three essentials were good design, material 
and workmanship. As to the two latter Sheffield could 
more than hold its own against all competitors, but it 
was sometimes a question whether they were not a little 
behind in design. ‘The stresses were rather too high for the 
best results to be secured. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Trade Conditions. 


THERE has not been the slightest relaxation this 
week in the exceptional activity which has prevailed in 
northern industries for so many months past. Indeed, 
almost every day sees a further accession to work in nearly 
every branch. The principal feature is, of course, the large 
und increasing demand for munitions. In addition to 
British Government orders, much.business is being placed 
on behalf of France and other countries affected by the 
war. Consequent upon this extreme activity in one 
direction, the position of the ordinary home trades is 
affected, but not so seriously as on export account, where 
shipping merchants experience extreme difficulty in getting 
even the smallest order accepted. Labour is still scarce, 
although the position in this respect is not so acute as it 
was some time ago. There are large importations of men 
who, if they are but little skilled in the methods and pro- 
cesses of local manufacture, are welcome recruits. Some 
few invaluable men, too, are coming back from the Army 
either specially released for war service in the workshops, 
incapacitated, or time expired. In all the producing 
departments in iron and steel the greatest activity con- 
tinues and vigorous measures are being adopted in order 
to ensure the fullest possible output of steel especially. 
In the iron trade the position is very difficult. The ship- 
ments are seriously hampered by the lack of tonnage, and 
also by the scarcity of labour to lift the material. If 
the facilities were anything like adequate the export 
returns would be very greatly increased. Production 
of pig iron is also contracted by the difficulties of finding 
adequate supplies of labour and material. No authorita- 
tive information is yet forthcoming as to the maxima 
which are to be fixed for Cleveland irons. 


Iron Trade in January. 


The outstanding feature of the Cleveland iron 
trade during January has been the rema kable advance 
in prices. The values reached exceeded all previous 
records in the history of the trade, with the sole exception 
of the year 1873, when No. 3 Cleveland touched 120s. per 
tom. The advance is due to the increasing shortage of 
iron, Makers, having practically no stocks, have been 
unable to meet the demand for prompt and early delivery, 
and merchants have had to resort to the public store, the 
stock of which has been rapidly reduced. At the end of 
December the total stood at 113,046 tons, and by the end 
of January it was only 95,845 tons, a reduction of 17,192 
tons. The highest quoted price of No. 3 Cleveland pig 
during January was 86s. and the lowest 79s., as against 
79s. and 72s. 3d. respectively-in December, and 73s. 3d. 
and 68s. in November. The average quoted price for the 
month was 80s. 8.15d., as against 75s. 11.94d. in Decem- 
ber and 70s. 2.6d.in November. The average in January, 


1915, was only 56s. ld. The shipments from the Cleve- 
land district during January, although less than those of 
December, have been very good for the period of the year. 





The falling-off is due in the main to the want of tonnage 
and shortage of labour. The total for the month is 48,183 
tons, or 8533 tons below December, but no fewer than 
29,000 tons bette than in January, 1915. As has been 
the case for many months past, the bulk of the shipments 
have gone to France, which received 29,260 tons, as against 
27,501 tons in December. The shipments to Norway and 
Sweden fell to 3824 tons, or 3057 tons less than in Decem- 
ber. Japan took 4181 ons as against 3098 tons, but the 
total to Italy was lower, being 5729 tons as compared 
with 9192 tons. Of the total of 48,183 tons, only 1536 
tons went coastwise. 


Pig Iron Market. 


The market is buoyant, and a _ considerable 
amount of business continues to be transacted. Makers 
are in a very strong position, and all indications point to 
even higher values than are now ruling. This week No. 3 
Cleveland pig iron has advanced to 86s. 6d. for early f.o.b. 
delivery, and this figure has been paid in several instances. 
The premium for No. | quality remains at 3s. 6d., making 
the price 90s., while No. 4 foundry is quoted at 86s. and 
No. 4 forge 85s. 6d. The latter quality is now very 
plentiful and almost a drug on the market. For forward 
delivery makers are quoting fully 86s. 6d. for foreign 
shipment. As for home sales it remains to be seen whether 
they are in any way bound to sell at the supposed maxi- 
mum of 82s. 6d. At the moment the question hardly 
arises, as home consumers are already well bought, and are 
not just now in the market. It is an extraordinary 
anomaly and an apt illustration of Government methods 
that the warrant market does not appear to be in any way 
affected by the question of maximum prices, and mer- 
chants appear to be in a more or less similar position. 
Meanwhile the demand for iron continues to be greater 
than the supply as far as the makers are concerned, and 
any increase of output is almost impracticable owing to 
the scarcity of labour. The total number of furnaces 
in blast in the North of England remains at 67, though 
the distribution has been slightly altered. While at the 
beginning of the year there were 28 furnaces on Cleveland, 
26 on hematite, and 13 on special kinds of iron, the figures 
are now 27 on Cleveland, 27 on hematite, and 13 on special 
irons. Bell Brothers, Limited, recently put another 
furnace on hematite, but they are making arrangements 
for blowing in another on Cleveland. It is also hoped 
by next week to start one of the furnaces at Warrenby on 
hematite. 


Hematite Pig Iron. 


The position in the hematite pig iron trade is 
characterised by considerable strength. Practically the 
whole of the output is going into immediate consumption. 
There is little or no iron to be had for supply before the 
third quarter.of the year, most makers having disposed of 
the whole of their output over the first six months. The 
minimum quotation for East Coast mixed numbers is 
137s. 6d., and several sellers ask up to 140s. 


Iron-making Materials. 


There is little change in the foreign ore trade. 
For best Bilbao Rubio of 50 per cent. quality 40s. is the 
lowest quotation, though with consumers having fairly 
good stocks, heavy supplies coming in on contracts, 
business is very quiet. Imports of foreign ore to the Tees 
last month totalled 217,142 tons. Coke remains around 
31s. for good medium furnace kinds delivered at the 
works, 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
full capacity of the works is absorbed by munition con- 
tracts, and few ordinary commercial contracts can be 
entertained. Nearly all the steel turned out is passing 
into the control of Government departments, and such 
surpluses as are available are reserved in the first instance 
for our Allies. During the last month fin shed iron 
and steel goods to the amount of 42,922 tons—iron 4382 
tons, steel 38,540 tons—were exported from the Cleveland 
district. The total for the preceding month was 30,171 
tons, the increase in January thus amounting to 12,751 
tons. Of the total, 3979 tons—iron 567 tons, steel 3412 
tons—went coastwisre and 38,943 tons—iron 970 tons, 
steel 37,973 tons—were sent abroad. France was again 
the biggest foreign customer, taking 28,319 tons, principally 
shell steel and other war material, as compared with 
27,501 tons in December. Other principal customers 
were Japan 4745 tons, India 3068 tons and Natal 
1231 tons. Prices of ali descriptions of iron and steel 
are firmly held and show a marked upward tendency. 
The following are the principal market quotations :— 
Common iron bars, £13 10s.; best bars, £13 17s. 6d.; 
double best bars, £14 5s.; treble best bars, £14 12s. 6d.; 
packing iron, £9 to £9 5s.; packing iron, tapered, £10 15s.; 
iron ship angles, £13 10s.; iron ship and girder rivets, £15 ; 
steel bars, basic, £13; steel bars, Siemens, £13; steel 
hoops, £11; steel ship plates, £11 10s.; steel boiler plates, 
£13; steel ship angles, £11 2s. 6d.; steel sheets, singles, 
£13; steel sheets, doubles, £13 10s ; steel joists, £11 2s. 6d.; 
steel strip, £12 to £12 2s. 6d.; heavy sections of steel rails, 
£11; steel railway sleepers, £12—all less 2} per cent. 
f.o.t. except steel ship plates, steel angles and _ joists. 
Rails and sleepers are net f.o.b. Cast iron chairs, £4 15s. 
to £5; cast iron pipes, l}in. to 24in., £7 5s. to £7 15s.; 
3in. to 4in., £6 12s. 6d. to £6 15s.; 5in. to 8in., £6 7s. 6d. 
to £6 10s.; 10in. to P6in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; 
cast iron olumns, plain, £7 10s. to £7 15s.; floor plates, 
£4, f.o.r. at makers’ works 


Prosperous Trade. 


The prosperous condition of the manufactured 
iron trade is reflected in the report of the Board of Con- 
ciliation and Arbitration of the North of England for 
the two months ending December 3lst. There was not 
only a substantial advance in the selling price, but also 
an increase in the sales. The latter totalled 8334 tons, 
comprising 6996 tons of bars, 909 tons of plates, and 429 
tons of angles, as compared with 8031 tons for the previous 
two months. The average net selling price is certified 
at £9 13s. 1.94d., as compared with £8 19s. 9.03d. for the 


preceding two months. In accordance with the sliding 
rcale arrangement there will be an advance of 9d. per ton 
on puddling and 7} per cent. on all other forge and ‘mill 
wages. This makes a total advance of 224 per cent. in 
wages in a little over six months. 


Shipbuilding and Engineering. 


Great activity continues in the shipbuilding 
trade. The construction of merchant vessels still con- 
tinues to be a secondary matter at many of the yards 
on the North-East Coast, and consequently the tonnage 
produced compares very unfavourably with that of 
previous years. The amount launched during January 
was not very large looked at from the point of view of 
pre-war months, but it is satisfactory considering how the 
efforts of builders continue to be concentrated on naval 
work. The various departments of the engineering trade 
are fully employed. This week a contract for fourteen 
steel bridges ranging from 65ft. to 196ft. span for the 
Siam Railway has been placed with the Cleveland Bridge 
and Engineering Company, Darlington. 


The Coal Trade. 


The pressure in the Northern coal trade con- 
tinues to be very great,and with Government requirements 
and arrears of shipment extremely heavy, there is little 
prospect of securing any quantity of coal for the near 
future. Great livelines characterises the coal export 
trade. Tyne Dock in particular is doing a rapidly 
increasing business, the shipments during the past week 
reaching the exceptionally big total of 114,182 tons. 
This is an increase of no less than 35,763 tons, as compared 
with the corresponding period of last year, and it may 
be mentioned that the quantity of coke loaded has trebled. 
The appreciation in February values has been most 
marked. Possibly these value are more or less nominal, 
as, buyers and sellers are not inclined for various reasons 
to do much bargaining ahead. ‘The miners have made 
an application for a further 5 per cent. advance in wages, 
and this, of course, may mean an application from the 
collieries to the Board of Trade for permission to charge 
more than the standard advance of 4s. on coal for home 
consumption. Then -there is some uncertainty as to what 
constitutes ‘ coal suitable for coking purposes,” a matter 
which, when properly defined, may mean a considerable 
restriction of the Durham unscreened coal trade. But, 
above all, there are the outstanding difficulties as to the 
Government control of tonnage and supplies. There is 
some evidence hat buyers abroad are inclined to with- 
hold their orders to see if the Government can really bring 
down freights. For this week coal supplies were ex- 
tremely limited, while for next week there are only 
moderate quantities of secondary grades to be had, and 
prices rule firm. Best stéams and best gas are very 
searce for all February, and the minimum quotation for 
best steams is 30s., but in the absence of transactions 
this figure is nom nal. Best gas are at a minimum of 
23s. 6d., but. holders ask higher figures. Foundry coke 
is searce and firm. This week a contract has been arranged 
for a considerable quantity of patent foundry coke for 
delivery in monthly quantities over twelve months at 
40s. f.o.b. Quotations are as follows :—Northumber- 
lands :—Best Blyths, 30s.; second Blyths, 23s.;  un- 
sereened, 21s. to 23s.; best smalls, 15s. ts 16s.; households, 
25s. to 27s. 6d.; bunkers, 21s. to 23s.; Tyne prime steanis, 
27s. 6d. to 30s.; Tyne second steams, 24s.; special Tyne 
smalls, 16s.; ordinary smalls, 13s. to 14s. Durhams : 
Best gas, 23s. to 24s.; second gas, 22s. to 23s.; special 
Wear gas, 24s. to 25s.; smithy, 23s.; coking unscreened, 
22s. to 23s.; coking smalls, 21s. to 22s.; ordinary bunkers, 
unscreened, 22s. 6d.; best bunkers, 23s. to 24s.; foundry 
coke, 40s. to 42s. 6d; furnace coke, 35s. to 37s. 6d.; gas 
coke, 27s. to 28s. 








SCOTLAND. 


(From our own Correspondent.) 


The Trade Position. 


As week succeeds week the prevailing note in 
trade circles generally is one of no change. The energies 
of the worker are being more and more directed towards 
the turning out of munitions of war. There has been a 
large increase in the recent demands from the Allies, and 
comparing the present requirements with the volume of 
business put through at a similar period last year it is 
difficult to see where the time can be found to undertake 
anything in the nature of private business. Prices, too, 
are difficult to obtain, owing to the fact that until the 
Government negotiations are fixed up producers are only 
quoting against definite specifications and only with 
reserve, while some are not inclined to quote at all, as they 
are fully booked up with Government work for months 
ahead. One thing is certain, any prices obtainable do 
not err on the side of cheapness. There has, of course, 
been an increase in on cost charges all round and a consider- 
able advance in the cost of raw materials, and these have 
naturally had an important bearing on the price of the 
finished article. The labour market, too, is still far from 
being in a position to supply the great demands, and in 
many places works are understaffed and much hampered 
through lack of adequate labour. The question of freight 
and the transport trade generally contribute in a large 
measure to the present situation. 


Shipbuilding. 


The total mercantile output on the Clyde during 
the month of January amounting to 150 tons is a record 
in low tonnage. This is the smallest tonnage launched in 
one month on the river for many years—since 1880 ai 
least. But it was not on the Clyde only that the month 
was practically a blank, as no launches at all are reported 
on the Forth, the Tay, or the Dee. The previous lowest 
Clyde record for the month since 1880 was that of January, 
1908, when eight vessels, aggregating 1969 tons, were 
launched. A year ago seven vessels of 21,295 tons were 
launched on the Clyde. There have been rumours of 
several new contracts cf an important nature, but nothing 





definite has been reported so far. 
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Trade After the War. 


The directors of the Glasgow Chamber of Com- 
merce at a meeting held during the week to consider the 
report of a committee on the question of trade after the 
war, passed, among others, the following resolutions :— 
(1) That his Majesty’s Government be urged to take 
immediate steps for the establishment of a Department 
of Commerce and Industry and the appointment of a 
Minister of Commerce with Cabinet rank, in order that 
the manufacturing and commercial interests of the British 
Empire may in future be effectively promoted and safe- 
guarded. (2) That his Majesty’s Government take 
immediate steps to consult the Governments of the 
Dominions overseas and ascertain (a) their views with 
regard to reciprocal trading, and (b) the regulation of 
trade relations with enemy countries and the control of 
businesses in the Colonies managed or owned by the 
subjects of enemy countries, it being important that 
their views be first obtained before any definite steps are 
taken by this country. (3) That his Majesty’s Govern- 
ment be urged to inquire into the desirability of subsidising 
or otherwise protecting for a period those industries in this 
country which have since the commencement of the war 
been engaged in the manufacture of articles formerly 
made to a large extent in enemy countries. (4) That the 
question of preferential reciprocal trading relations 
between all parts of the British Empire, reciprocal trading 
relations between the British Empire and Allied countries, 
the favourable treatment of neutral countries and the 
regulation by tariffs or otherwise, of trade relations with 
all enemy countries be considered by his Majesty’s Govern- 
ment, and steps taken to render impossible a return to 
pre-war conditions. (5) That his Majesty’s Government 
be asked to take into consideration the present banking 
system in this country with a view of ascertaining whether 
any steps can be taken further to facilitate and encourage 
industrial enterprise. 


Pig Iron. 


The tone in the pig iron trade continues very 
firm, and producers are quoting firmer prices even although 
consumers are well covered and are buying sparingly. 
The export demand has shown some improvement recently, 
but this department of the trade is hampered by licencing 
difficulties and the shortage of freight room. The number 
of furnaces in blast in Scotland is still 71, being two fewer 
than at this period last year. The turnover for the wee! 
in the pig iron warrant market was again only moderate, 
and amounted to 16,000 tons. The tone was firm, how- 
ever, and the closing price of Cleveland at 82s. 7d. per ton 
= buyers represented a gain of 2s. ld. per ton on the 
week. 


Quotations. 


The prices of Seoteh makers’ iron have again 
been advanced, and are quoted as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 102s. 6d.; No. 3, 101s. 6d.; Govan, 
No. 1, 102s.; No. 3, 101s.; Carnbroe, No. 1, 105s.; No. 3, 
101s.; Clyde, Calder, and Langloan, Nos. 1, 110s.; Nos. 3, 
102s. 6d.; Gartsherrie, No. 1, llls.; No. 3, 103s. 6d.; 
Summerlee, No. 1, 110s.; No. 3, 105s.; Glengarnock, at 
Ardrossan, No. 1, 110s.; No. 3, 102s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 103s. 6d.; No. 3, 101s. 6d.; 
Dalmellington, at Ayr, No. 1, 105s.; No. 3, 103s.; Shotts 
at Leith, No. 1, 110s.; No. 3, 102s. 6d. per ton. 


Finished Iron and Steel. 


No change of importance is reported in the steel 
trade. There is no limit to the demand for steel, especially 
for steel bars, for Government requirements and the 
works are extremely active. Very little ordinary business 
is passing in the home market, but the export demand is 
fairly satisfactory. Black sheet makers have more orders 
on hand than they can possibly overtake within a reason- 
able period, and notwithstanding the efforts of producers 
deliveries continue to fall into arrears. Malleable iron 
makers are actively employed in both their iron and steel 
departments, the latter cf which is chiefly engaged on 
Government work. The export inquiry is good, but 
makers are only able to accept a certain amount of shipping 
orders. In the meantime the prices of bar iron are based 
on £13 5s. to £13 10s., less 5 pr cent. for “‘ Crown ” quality 
for home delivery. ; 


Wages in the Iron Trade. 


The following intimation has been made to the 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board by Mr. John M. 
MacLeod, C.A., Glasgow :—I have examined the employers’ 
books for November and December, 1915, and I certify 
that the average net selling price brought out is £10 2s. 8.8d. 
per ton. This means an increase of 10 per cent. in the 
wages of the workmen. 


Coal. 


The Scotch coal trade continues in a satisfactory 
position generally, and business in all departments is 
brisk. A good demand exists for all classes of coal both 
for home consumption and export, and with supplies 
somewhat scarce values continue firm. In the West of 
Scotland supplies of any kind of round coal are difficult 
to arrange, while smalls also are very busy. In Fifeshire 
navigations are unobtainable for about a month, and con- 
siderable difficulty is experienced in arranging for supplies 
of first-class steams. Collieries in the Lothians are 
heavily booked, and are pretty full up for some time 
ahead, and have practically no available coal at present. 
The aggregate shipments from Scottish ports during the 
past week amounted to 185,413 tons, compared with 
184,352 in the preceding week and 222,831 tons in the 
corresponding week of last year. Ell coal ia quoted f.o.b. 
at Glasgow 21s. 6d. to 21s. 9d.; splints, 25s. to 323.; naviga- 
tions, 24s. to 25s.; steams, 19s. to 22s.; trebles, 21s. to 
21s. 6d.; doubles, 20s. to 20s. 6d.; singles, 19s. to 19s. 6d.; 
best screened navigations, f.o.b. at Methil or Burntisland, 
26s. to 27s.; first-class steams, 22s. 6d. to 23s.; best screened 
steam coal, f.o.b. at Leith, 21s. 6d. to 22s. 6d. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


SINCE writing a week ago the Government has 
taken steps for tightening its grip upon tonnage and coal 
supplies. With regard to the tonnage problem, Mr. 
Runciman has appointed a Committee of Control, and as 
this Committee consists of experts already assisting the 
Government on various Committees, the formation of a 
central body is calculated to increase efticiency by enabling 
the various Committees to pull the strings together instead 
of working asso many separate organisations against one 
another. The statement of the President of the Board of 
Trade that the whole of British tonnage was in one way or 
another under Government control appeared to create a 
certain amount of surprise, and from this it was gathered 
that the Government proposed putting all tonnage on 
Government rates of remuneration, &c., but as a matter 
of fact Mr. Runciman stated no more than had been 
common knowledge in shipping circles for some time. 
The Government has always had control of British tonnage 
if the authorities cared to exercise it. As a matter of 
fact, although the returns given in the House of Commons 
last week relative to the number of boats which certain 
Cardiff firms had in Government employment showed a 
percentage of 40 to 50 of their respective fleets, it is esti- 
mated that taking the whole of Cardiff-owned tonnage on 
Government requisition charter the figure is nearer 70 per 
cent., compared with 40 per cent. for other districts. By 
bringing about closer co-operation between the various 
Government Committees, the cutting down of non-essential 
imports and the more economical working of Admiralty 
tonnage, hopes are strongly entertained that freight rates 
will be materially reduced. The fact that Mr. Runciman 
has not so far made reference to limiting freight rates gives 
the impression that his belief is that a reduction will before 
long be seen. Already Government action is exercising a 
sentimental effect. In addition to cutting down imports, 
which means that dock labour can be utilised in other 
directions to avoid congestion, the Government has it 
in its power to make tonnage supplies bear a closer relation 
to demand by exercising more discrimination in the 
granting of coal export licences at the same time that the 
Committee dealing with tonnage allocates tonnage to 
particular trades to meet special requirements. Seeing 
that coal is a most necessary commodity, and the demands 
of our Allies are so heavy, the probability is that the 
Government will take steps to secure a more regular supply 
of vessels. Exporters certainly entertain the prospect of 
tonnage continuing on a more satisfactory scale than was 
the case last year, when there were about four or five 
merchants bidding for every boat on the market ; in fact, 
competing against each other when in some instances the 
coals were for the same consumers in France. 


Freight Rates. 


So far there has been no decline in rates for near 
French ports, but for the Mediterranean rates are easier for 
Marseilles, and particularly for West Italy. The fact is 
that exporters have withdrawn orders for West Italy in 
the expectation of freight rates easing, and this has meant 
that shipowners with ready tonnage have had difficulty 
in placing their steamers, especially as it is hard to arrange 
the coals with collieries. Those owners who want their 
boats to go to Italy have had to accept what they could get 
from merchants, and the result of such a combination of 
circumstances is that a ready steamer has been fixed for 
Naples at 60s., as against 78s. 6d. a week ago, thus showing 
a fall of 18s. 6d. Such a heavy fall, however, does not 
accurately represent the market as a whole, as exporters 
can scarcely get the offer of a boat for the upper Mediter- 
ranean ports, the freights to which continue as firm as 
ever. It is rather curious, having regard to the complaints 
made by Italian newspapers that British shipowners are 
exploiting the Italians and making the costs of coal almost 
unbearable, that a return of cargoes to Italy from Cardiff 
from Ist to 27th last month—January—show that British 
shipowners played only an insignificant part in transporting 
the coals. Out of 35 cargoes only 4 were in British 
vessels-; 18 went in Italian steamers, 7 in Greek, and 
the remaining 6 in Norwegian, Spanish, Danish, and 
Uruguayan vessels. 


Government Proposals Regarding Cost. 


The action of the Government concerning 
tonnage appears to have prompted similar steps with 
regard to coal, in order that supplies can if possible be 
increased and regulated better for meeting the demands 
of home industries. The Government proposes to appoint 
eleven district committees with one central governing 
committee, of which Mr. Norwood, C.B., Board of Trade 
expert, is to be chairman, and Sir Richard Redmayne 
vice-chairman. On this central committee will be repre- 
sented the Munitions Department, the Admiralty, the 
Board of Trade, the coalowners, merchants, and con- 
sumers. The Committee for South Wales consists of 
Messrs. T. E. Watson—President of the Cardiff Chamber 
of Commerce—W. R. Hann, Evan Williams, and B. 
Nicholas. In some districts, principally the north, com- 
plaints have been rife of coal supplies being inadequate in 
certain industries, but South Wales has, so far as can be 
ascertained, been entirely immune from any complaints 
of a serious character. The fact is that the South Wales 
coalowners have long forestalled the Board of Trade, 
inasmuch as they took steps last July, at the time that the 
Coal Prices Limitation Act came into operation, to appoint 
@ committee to arrange that home needs should be met. 
Mr. Hugh Bramwell is the chairman of this committee, 
known as the Home Consumption Coal Sales Committee, 
and Mr. T. E. Watson is vice-chairman. The committee 
has done good work, and is now engaged on the delicate 
task of arranging the basis of compensation to those 
collieries which supply home needs, at the same time 
enabling other collieries to reap the benefit of better prices 
for export. 


Foreign Coal Exports. 


The total export of 367,580 tons of coal last: week 
is 15,642 tons less than twelve months ago, when the 





aggregate for the ports of Cardiff, Newport, Swansea, and 
Port Talbot was 383,222 tons. From the port of Cardiff 
the quantity was 200,328 tons, or 12,636 tons below the 
returns of a year ago, the chief customers being Rouen 
21,213 tons, Marseilles 19,869 tons, Savona 12,649 tons, 
and La Plata 10,250 tons. Newport sent away 70,154 
tons, a decline of 10,670 tons, Rouen taking 11,554. 
Swansea despatched 51,549 tons, or 16,065 tons less than 
a year ago. Rouen took 21,886 tons. From Port Talbot 
foreign coal exports were 45,549 tons, or 23,729 tons in 
excess of the corresponding period of 1915. 


Miners’ Wages. 


The Executive Council of the South Wales 
Miners’ Federation has decided to apply for an increase 
of 5 per cent. in the general wage rate at the meeting of the 
Conciliation Board, which will be held on February 10th. 
The demand is based on the period of trade for the last 
quarter of 1915, when, owing to the acute scarcity oj 
tonnage values of coal touched the lowest figures for the 
whole year, although December witnessed a sharp recovery. 
It is expected that the owners will contest the claim of the 
miners’ leaders, in which event the question will be referred 
to the independent chairman of the Board. There is, 
however, no independent chairman just now. The Lori 
Chief Justice has been asked to nominate Lord St. Ald 
wyn’s successor, but has not so far been able to do so. 
The application of the miners for an increase in the general 
wage rate has been followed by a request from the coal- 
owners for a decrease of 3} percent. The present wage rate 
is 25.83 per cent. on the new 1916 standard, and is equiva- 
lent to 88} per cent. on the old 1879 standard. 


Sunday Night Shifts. 


Recently proceedings were taken against tho 
nightmen at the Albion Colliery for not working the 
Sunday night shift, and the decision having gone against 
the men, their leaders are up in arms, their contention 
being that the coalowners are violating the spirit and the 
intention of the Conciliation Board agreement by insisting 
that the men should work the full eight hours on a Sunday 
night without additional payment. The workmen’s 
leaders argue that the representatives of the Government 
by altering the agreement made it clear that additional 
payment was intended for working a Sunday night shift 
of eight hours, and the Executive Council of the Federation 
has been instructed to inform the coalowners that unless 
a satisfactory settlement of the question is arrived at, as 
other collieries are concerned in the question, another 
coalfield conference must be called to consider what steps 
shall be taken in the matter. Under the old agreement the 
Sunday night shift clause read: ‘ That where Sunday 
night shifts are worked they shall be eight hours shifts, 
only one shift to be paid.” Under the new agreement 
the clause runs: ‘* Where Sunday night shifts are worked 
they shall be eight hours shifts. In cases where it is now 
the practice to work shifts of less than eight hours that 
practice shall continue.’”” The words “ only one shift to 
be paid” are omitted, and this omission causes all the 
trouble. The coalowners contend they are acting within 
the terms of the Government settlement, and are adhering 
to the practice in operation since the Eight Hours Act 
came into operation. The workmen have not been asked 
to work longer hours, and further the owners contend that 
there is no attempt to reduce wages. The men’s refusal 
to work the Sunday night shift in many cases except on 
their own conditions, is responsible for diminished produc- 
tion. 


Coal Dust Problems. 


Mr. W. Stewart, the managing director of Powell's 
Tillery Collieries Company, Limited, the new president 
of the South Wales Institute of Engineers, in the eourse 
of his opening address at Cardiff, recently gave some 
interesting details concerning the action taken by the South 
Wales Coalowners’ Association towards investigating the 
coal dust question by the establishment of an experimental 
gallery capable of reproducing as far as possible actual 
underground conditions. With the object of carrying out 
this research work observations had been already made 
at some of the most dusty collieries in South Wales and 
Monmouthshire, upon which a report would be issued 
shortly, the results having been tabulated by the professors 
at the mining school at Treforest. The new gallery would 
be erected either in the neighbourhood of the School of 
Mines or a colliery on a small scale would be used in close 
proximity to the school if possible, so that all experiments 
might have expert supervision. Some leading engineers, 
he added, had been selected by the coalowners to carry out 
this work, which would have been practically taken in 
hand before now if it had not been for the war. 


Current Business. 


The coal market from day to day has increased 
in strength. While coals for prompt shipment have been 
very tight, compelling buyers committed to early ship- 
ments to pay almost whatever figure sellers demanded, 
there has not been much,disposition to operate ahead. 
The conditions are too uncertain regarding tonnage for 
buyers to entertain much business for the second ‘half of 
this month, although as far as can be seen there is every 
indication of the market continuing strong throughout 
February. Collieries have a lot of coal stemmed and are 
not very eager to quote ahead, and certainly there is no 
readiness to discount current. values. Buyers are en- 
couraged to hold off in the expectation of seeing freight 
rates fall away. The expectations have been realised to 
some extent, but only in the case of West Italian and near 
Mediterranean ports. Marseilles is down to 824f., as 
against the record rate of 90f., and merchants are only 
offering from 50s. to 55s. for Genoa options. The reason 
for the set-back in West Italian rates is that shippers 
have practically all round temporarily withdrawn their 
orders, but shipowners fully expect rates to recover 
immediately merchants come on to the market again 
for tonnage. Some uncertainty is created on account 
of the Italian Government requisitioning more of their 
tonnage, while the Greek Government is doing the 
same thing. Instructions have been issued to captains 
of Greek steamers over 1600 tons net register to report 
themselves to the local consuls and hold themselves in 
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readiness. The only business of note arranged ahead 
is the sale of 10,000 tons to 15,000 tons of Admiralty 
quality coals, subject to the authorities releasing the 
supplies to the Spanish naval authorities for shipment over 
this month and next. So far as values of large coals are 
concerned there is very little under 35s. for prompt 
loading. This is the price nominally ruling for ordinary 
second Admiralties, drys and leading Monmouthshires. 
Western Valleys have been sold at this figure and ordinary 
Easterns are worth about 32s. 6d. Bituminous coals 
are strong at about 35s. for No. 3 Rhondda large, and, in 
fact, rather more has been conceded for a superior quality 
of this class. No. 2 Rhondda large is quoted at 29s. to 
30s., while nuts and peas have come into better demand. 
Small coals remain steady at 19s. to 19s. 6d. for best 
bunkers and up to about 14s. 6d. for best cargo sorts. 
Patent fuel continues firm, while pitwood is unaltered 
from 52s. 6d. to 53s. 6d., notwithstanding that supplies 
have come along more freely. 


LATER. 


The coal market is increasing in firmness and the 
difficulty in securing prompt coals becomes more acute. 
Although so far no definite information is obtainable it is 
believed that steps are contemplated by the Government. 
for arranging for increased supplies for the Allies and for 
Greece. The Greek authorities have requisitioned a 
number of steamers, but no definite instructions have been 
given to their owners. It is understood that these boats 
are to be utilised for transporting the coals, but up to the 
present arrangements for the coals have not been com- 
pleted. Under any circumstances, although the course 
of freight. rates on the market is undecided at the moment, 
it is very evident that the requirements as regards coals 
will be very heavy. The question whether the coals are 
lifted by tonnage chartered on the market or by requi- 
sitioned steamers does not alter the position. The 
prospects are that very little free coal will come on the 
market. At the moment values show no change, ordinary 
second Admiralties being nominally 35s., but were supplies 
available business could be done at several shillings 
higher. Ordinary dry coals have been sold at this figure, 
and 30s. could be obtained for ordinary Eastern Valleys 
over the next three or four months. Small coals continue 
steady and sales of patent fuel have been effected at prices 
hetween 33s. and 35s. 





Approximate Prices. 


Best Admiralty large, nominal ; 
seconds, 34s. 6d. to 35s.;  ordi- 
naries, 33s. 6d. to 348, 6d.; best drys, 34s. 6d. to 35s.; 
ordinary drys, 34s. to 34s. 6d.; best bunker smalls, 19s. 
to 19s. 6d.; -best ordinaries, 18s. to 19s.; cargo smalls, 
13s. 6d. to 14s. 6d.; inferiors, 10s. 6d. to 13s.; washed 
smalls, 20s. to 22s.; best Monmouthshire black vein 
large, 34s. 6d. to 35s.; ordinary Western Valleys, 
34s. 6d. to 35s.; bes; Eastern Valleys, 32s. to 33s.; 
seconds Eastern Valleys, 30s. 6d. to 31s. 6d. Bitu- 
minous coal: Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 34s. to 35s.; 


Steam coal: 
hest. seconds, nominal ; 


~ 





smalls, 24s. to 25s.; No. 2 Rhondda large, 29s. to 30s.; 
through, 25s. to 26s.; smalls, 16s. 6d. to 17s. 6d.; best 
washed nuts, 26s. to 28s.; seconds, 23s. to 25s.; best 


washed peas, 25s. to 26s.; seconds, 22s. 6d. to 23s. 6d.; 
patent fuel, 32s. 6d. to 35s. Coke: Special foundry, 45s. 
to 50s.; good foundry, 42s. 6d. to 45s.; furnace, 35s. to 
37s, Pitwood, ex ship, 52s. 6d. to 53s. 6d. 





Newport. 


The market in Monmouthshires has displayed an 
exceedingly firm tone throughout. Tonnage has come 
along most satisfactorily, the docks being crowded with 
steamers, so that colliery owners are very well off in this 
respect. Owners are so heavily tied up with commitments 
that. free coals are very scarce, particularly the better 
qualities. Small coals share the firmness of large descrip- 
tions. Approximate values :—Steam coal: Best New- 
port black vein large, 34s. 6d. to 35s.; Western Valleys, 
34s. 6d. to 35s.; Eastern Valleys, 32s. 6d. to 33s.; other 
sorts, 31s. to 31s. 6d.; best smalls, 17s. 6d. to 18s. 6d.; 
seconds, 16s. to 17s. Bituminous coal: Best house, 
23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 32s. 6d. 
to 34s. Pitwood, ex ship, 53s. to 53s. 6d. 


Swansea. 


Business has been on a fairly good scale, although 
tonnage has been none too plentiful. Anthracite large 
have met with a somewhat quiet demand, and Swansea 
Valley descriptions have eased a little. Machine-made 
cobbles have also weakened and nuts have fallen as the 
inquiry has slackened, but beans and peas have slightly 
improved. There has been no change in rubbly culm 
and duff. Steam coals are firm. Sir Laurence Gomme, 
who was appointed by the President of the Board of 
Trade to conduct an inquiry into the dispute in the 
anthracite area concerning what is known as “the lost 
5 per cent.,”’ has resigned the position owing to ill-health. 
Approximate values :—Anthracite: Best malting large, 
28s. to 30s.; second malting large, 24s. to 25s. 6d.; big 
vein large, 20s. to 22s.; red vein large, 19s. 6d. to 20s. 6d.; 
machine-made cobbles, 38s. to 40s.; French nuts, 39s. to 
40s. 6d.; stove nuts, 38s. 6d. to 40s.; beans, 32s. 6d. to 
33s. 9d.; machine-made large peas, 20s. 6d. to 21s. 3d.; 
rubbly culm, 6s. 9d. to 7s. 6d.; duff, 2s. 9d. to 3s. Steam 
coal: Best large, 28s. 6d. to 32s. 6d.; seconds, 26s. to 


28s.; bunkers, 19s. 6d. to 23s. 3d.; smalls, 12s. 3d. to 
14s. 3d. Bituminous coal: No. 3 Rhondda large, 27s. 


to 30s. 6d.; through and through, 22s. 6d. to 25s. 6d.; 
smalls, 18s. to 20s. 6d.; patent fuel, 27s. 6d. to 30s. 


Metal Market. 


The market this week is firmer practically in all 
departments, and the inquiry for iron and steel goods is 
very heavy. The demands of the Allied Governments 
are on such a substantial scale that little scope is left to 
manufacturers to.accept fresh business, especially as 
shortage of labour is being felt. There is very considerable 


activity in the tin-plate trade, and the estimate is that 
70 per cent. of the output is taken by the Government and 
the Allies, the quantity left for other customers being 





necessarily very restricted. Foreign buyers are reported 
to be short of supplies, and high freight rates operate 
against the Americans meeting their requirements to the 
extent that was expected some time ago. While ship- 
ments have been lower, inland consumption has increased. 
The number of boxes received from the works last week 
amounted to 70,461, compared with 61,026 the previous 
week and 73,005 in the corresponding week last year. 
Boxes shipped ran to 61,692, as against 19,722 the previous 
week. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions: LC., 20 «x 14 x 112 sheets, 26s.; I.C., 28 x 20 x 
56 sheets, 26s. 6d.; I.C., 28 « 20 « 112 sheets, 52s. 6d.; 
1.C. ternes, 28 ~ 20 « 112 sheets, 45s. to 46s.; galvanised 
sheets, 24 g., £26 10s. to £27 per ton ; block tin, £179 15s. 
per ton cash, £180 per ton three months ; copper, £94 15s. 
per ton cash, £94 per ton three months. Lead: English, 
£32 10s. per ton; Spanish, £31 15s. per ton; spelter, £90 
per ton. Iron and steel :—Pig iron: Standard iron, 
85s. per ton cash, 85s. 6d. one month; hematite mixed 
numbers, 115s. per ton cash, 116s. one month; Middles- 
brough, 85s. 44d. per ton cash, 85s. 104d. one month ; 
Scotch, 91s. 6d. per ton cash, 92s. 3d. one month; Welsh 
hematite, £7 2s. 6d. dd. cash, £7 5s. one month; East 
Coast hematite, nominal; West Coast hematite, nominal. 
Steel bars: Siemens, £12 and upwards; Bessemer, £12 
and upwards. Steel rails, heavy sections, £10 17s. Gd. 
per ton. tron ore: Rubio, 37s. to 38s. per ton. 








FORTHCOMING ENGAGEMENTS. ° 
TO-DAY. 
Tue INstrruTION oF Civit ENGINEERS : YORKSHIRE Asso- 


CIATION OF STUDENTS,-—-At the Cutlers’ Hall, Sheffield, by 
invitation of the Master Cutler, Mr. W. H. Ellis. ‘* Road Trac- 
tion by Petrol, Steam, and Electric Motor Vehicles,” by Mr. 
G.M. Gamble. At 7.45 p.m. 


SATURDAY, FEBRUARY iru. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS.—At the 
Cannon-street Hotel, Cannon-street, E.C. “‘ Superheated 
Steam,” by Mr. J. Sugden. At 8 p.m. 

MONDAY, FEBRUARY 7rx. 


W.C. 
by 


Royat Society or Arts.——John-street, Adelphi, 
Fothergill Lecture. Lecture I. “ Flemish Architecture,” 
Rey. Dr. Herbert West. At 4.30 p.m. 

THe Society or EnGineers,-At Caxton Hall, Westminster, 
S.W. Mr. Perey Griffith will deliver his presidential address, 
At 5.30 pun. 





TUESDAY, FEBRUARY 8rx. 

Tur INstiruTion or Crvit, ENGINEERS.-—At Great George- 
street, Westminster, S.W. ‘* Notes on the Working of a Rack 
Railway,” by Mr. William Theodore Lucy. At 5.30 p.m. 

Tue Instirution OF ELectricAL ENGINEERS (SCOTTISH 
Loca. Section).--At the Princes-street Station Hotel, Edin- 
burgh. “The Principles of Modern Printing Telegraphy,’’ by 
Mr. H. H. Harrison. At 7 p.m. 

WEDNESDAY, FEBRUARY 9ra. 

Tar Roya Socrmry or Arrs.—John-street, Adelphi, W.C. 
Ordinary Meeting. ‘‘The Organisation of Scientific Research,” 
by Professor J. A. Fleming, F.R.S. At 4.30 p.m. 

THE INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. ‘‘ Petrol Engines 
for Commercial Vehicles,’’ by Mr. W. D. Williamson. At 8 p.m. 

THe WorsHriPpFUuL CoMPANy OF CARPENTERS.—At the Car- 

enters’ Hall, London-wall, E.C.  ‘‘ Sculptures of ‘Rheims 
Cathedral,” by Mr. Arthur Gardner. At 7.45 p.m. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—At St. Bride’s 
Institute, Bride-lane, Fleet-street, E.C. ‘“‘ Multiple Effect. 
System of Refrigeration,” by Mr. Wilred Stokes. At 8 p.m. 


THURSDAY, FEBRUARY 10ra. 

Tae InstireTion oF Execrrican ENGINEERS.—Victoria 
Embankment, London, W.C. ‘‘ The Testing of Underground 
Cables with Continuous Current,” by Mr. O. L. Record. At 
8 p.m. 

Tue Grascow University ENGINEERING Socrety.—In the 
James Watt Engineering Laboratories, Glasgow. ‘‘ Man, 
Considered as a Machine,” by Mr. D. Burns. At 7.45 p.m. 


FRIDAY, FEBRUARY llIt#H. 


Tue Royat InstituTION oF GREAT Briratn.—Albemarle- 
street, Piccadilly, W. The discourse will be delivered by Prof. 


W. M. Flinders Petrie, F.R.S., on ‘* Egyptian Jewellery.” At 
5.30 p.m. 
SATURDAY, FEBRUARY 12ra. 
THe Kereuitry Association OF ENGINEERS.—At the 


Assembly Room of the Cycling Club, Keighley. ‘‘ Cast Tron : 
Its Nature and Properties,” by Mr. F. J. Cook. At 6.45 p.m. 


MONDAY, FEBRUARY l4rna. 

Tue Erecrro Harmonic Socirety.—At the King’s Hall, 
Holborn Restaurant. Concert (Ladies’ Night). At 8 p.m. 

Tne Roya Society or Arts,—At John-street, Adelphi, W.C. 
Fothergill Lecture (Lecture II.). ‘“ Flemish Architecture,” by 
Rev. Dr. Herbert West. At 4.30 p.m. 

WEDNESDAY, FEBRUARY lé6rn. 


THE Worsuiprut Company OF CARPENTERS.—At the Car- 
penters’ Hall, London Wall, E.C. ‘‘Some Movements in 
Modern Art.,” by Mr. W. Strang. At 7.45 p.m. 


THURSDAY, FEBRUARY 177x. 
Tae INstirution oF ExLecrricat ENGINEERS.—At Victoria 
Embankment, London, W.C. ‘‘ Terrestrial Magnetism,’’ by 
Dr. C. Chree, F.R.S. The seventh Kelvin lecture. At 8 p.m. 


FRIDAY, FEBRUARY 18ru. 


Tue INstiruTION OF MECHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
8.W. Annual General Meeting. At 6 p.m. 








InsTITUuTION OF Navat ArcHitEcts.—The annual meetings 
of the Institution will take place on Wednesday, April 12th, 
and the following day, in the Hall of the Royal Society of Arts, 
John-street, Adelphi, W.C. Owing to the continuance of the 
war the Council have decided that it would be unsuitable for 
the customary entertainments to be given; the annual dinner 
and evening reception will accordingly not take place. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment is not illustrated the Specification is without 
drawings. . 


Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at td, 
each, 


The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification, 


Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


TELEGRAPHS AND TELEPHONES. 
398. January 9th, 1915.—IMPROVEMENTS IN OR RELATING TO 
Wiretess TeLeEGRAPHY, Signal Gesellschaft mit Besch- 
rankter Haftung, Werk Ravensberg, am Habsburger Ring, 
Kiel, Germany. 

The object of this invention is to transmit the electric waves 
beneath the water instead of above it. A difficulty associated 
with a telegraph system of this kind is that the ohmic resistance 
of sea water is hard to overcome with the frequencies usually 
employed in transmission above the water. In electric radiating 
systems upon which wave telegraphy is based the ratio between 
the ohmic resistance and the dielectric resistance is important, 
because an increase of the frequency is generally accompanied 
by a decrease of the ratio between the dielectric resistance and 
the ohmic resistance. Communication by electric waves trans- 
mitted beneath the water is only possible if the dielectric resist - 
ance is made equal to or smaller than the ohmic resistance. 
This requirement is met in the present invention by the use of 
such a frequency as will result in the dielectric alternating-current 
resistance of the medium, i.e., of the sea water, becoming equal 
to or smaller than the ohmic resistance of the medium. The 
frequency used should be at least 3 x 108 per second. For 
the practical application of the invention it will be necessary 
to place a generator in the ship or fixed station which generates 
frequencies of the magnitude mentioned. The electric waves 
are transmitted to the water by radiating structures, which may 
be arranged at the bottom of the ship. At the receiving station 
a corresponding receiving structure is provided which receives 
the waves and conducts them to a detector adapted for frequen- 
cies of the aforesaid magnitude. By the term “ dielectric 


resistance ” or “ dielectric alternating current resistance ”’ is 


meant the quantity + (sometimes known as the capacity 
2 ¢ , 


wf 
reactance) where / is the frequency and ¢ the eapacity.— January 
12th, 1916, 


5594. April 14th, 1915.—AN Improvep FIELD TELEPHONE OR 
TeLeGRAPH WrRE Reet, Gerald Dod, of 15, Mowbray- 
avenue, Sedgley Park, Prestwich. 

The main parts of which the reel consists are a drum, and a 
tubular shaft on which the drum can revolve. The shaft A is 
of light strong metal with an outwardly beaded roll B at each 
end, and the drum C is of aluminium, consisting of a hollow 
barrel portion C and end dises D secured to the barrel, and 
having boss portions E at the centre forming bearings, which 
rest and revolve on the shaft A, which passes through them. 
These inner bearing portions or flanges E of the dise consist of a 
turned in part, the dises being preferably cupped inwards some- 
what, as shown, and the winding drum C, which is of considerably 
larger diameter than the shaft—-say about from twice to three 
times—is flanged outwards at its ends, as at F, and is by these 
flanges secured to the inner face of the dises by rivets or other 
means, and it is perforated with holes or elongated openings, as 
shown, so as to make it as light as possible, and the dises are also 
perforated with holes as shown over their area for the same 


N° 5,594 











purpose. A handle G is provided on one or both of the dises 
for turning it. The barrel, as a whole, is free to slide on the shaft 
longitudinally, and when between the ends the projecting portion 
serves as handles, which can be grasped by the two hands. 
The winding barrel can be kept midway between the ends of 
the hollow shaft, or it can be moved to one end or the other, 
it being prevented from slipping off by the roll or projection 
B on the ends. The shaft being hollow, any stake or instru- 
ment can be entered in it for the purpose of holding it, or 
otherwise using or applying the reel, and a hole G may also be 
provided at each end of the axle within the roll for carrying or 
lenin: Aring or sleeve H is provided on the shaft A on 
one side of the reel, which can be slid along it, or suitably 
fixed, by a through pin or otherwise so as to limit the move- 
ment or position of the barrel longitudinally. The total weight 
need not be above six or seven pounds.—January 12th, 1916. 


BATTERIES. 


3710. March 8th, 1915.—IMPROVEMENTS IN CONNECTION WITH 
FRAMES OR RACKS FOR USE IN CHARGING SECONDARY 
Etectric Barrertes, John George Patterson, of 49, 
Reddish-lane, Gorton, near Manchester. 

The frame is preferably provided with the usual iron or other 
metal shelves or bars A on, or between, which the bases B, which 
are preferably formed of glass, are adapted detachably to rest, 
being interlocked with the shelves in any desired manner such 
as by pegs C and recesses D, or in the case of spaced parallel bars 
A A being employed to form the shelves. The bases B may be 
suitably formed with a single depending projection C' engaging 
between the two bars AA. The bases could conveniently 
comprise trays which are open on their front sides or edges Dt 
and formed with side guides or ledges E, along which the cells F 
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can be slid into or out of position. _The recess G in the bases | to the paper. The pivot E is carried by a fork pivoted to a band | that it is ible to lete the cutting of the blank wi 

. ~ . . ~ . e Q rv ll nnd th ¢ 

would be formed intermediate with the side ledges E, and in auunpading the lens so that the gun may dios be swung in the | removing the tool for sharpening and Guabesihig ~~ Pages 12h 
some constructions also a lower well could be disposed be-| plane of the paper. The axes of the two pivots intersect at the | 1916. ; 

tween the spaced bars A A of the shelves as indicated in the | optical centre of the lens, and through this point there also 

the line of sight of the gun. The arm D is bent at its 


ower end so as to pass freely through a hole in the side of the HEATING AND LIGHTING. 
N°3.710 dome. Inside it carries an adjustable pointer F, with which 
“ the image of the aircraft on the surface C may be followed. 23,443. December 2nd, 1914.—Propvorion or INCANDESCENT 
The trigger G of the is operated from within the dome by Lieut From Rare Earras, G. F. Joubert, 155, Boulevard 
means of the rod H and the handle J.— January 12th, 1916. Malesherbes, Paris. 
A hollow receptacle of carborundum, alundum, or other very 


wun — Bee ne ee prvan tpt me Cc. be - Kay | highly refractory substance, and having a circular groove at it. 
ew gay Viotoris See op oa Lonion E — mouth, is filled to a concave surface with a mixture having the 
Mega em ye 425 . ria + nkment, re age mee following percentage compositions :——Thorium oxide, 92 ; ceriun 
ccmalihnes ob Geraamich wo fers ey mounted, each spider | oxide, 2; magnesia, 2; lime, 1 ; ground glass, 3. This compound 
Aang ve lal arms ivoted to a fixed ring C on the | js caused to incandesce by playing upon it the flame of an oxy 

tube A, and five struts D pivoted to a sliding ring E on the tube. : ° 
The two sets of arms B are connected by barbed wires, so arranged 


| 
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LE 
aa A that when the spiders are collapsed the wires still remain taut 
} and are not entangled. Chains F unite the five arms of each 
F 
N? 4,335 
D' 
ee 
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acetylene or other such burner. The ground glass in the com 
pound acts as a flux, and when the flame is first played upon it 
ih ic: ts thin ic i Q : causes the external surface of the compound to be very rapidly 
teen os 8 eeu: alin Chek && wei, Ot mone art Ia ah | Sider. The ring E of the left-hand spider is held in the “ open ” hardened. This surface may be regenerated at any time by 
prone ey a apes eine “pple: a ~~ thi = ° ¥ a RAYS "i id the | position of the entanglement by a pin passing through it and the | “spreading a thin layer, dry or slightly moist. of the compound 
Ronaeaen teen nt of liquid contained in the cell.—| tube A. The ring E of the other spider is held in the open posi- | ver it and exposing this new surface to the flame. —January 12th 
shyghice if tion by means of one of the two arms G, which support the | !916. 

comand as a ewe These two arms G terminate in 
spades H, which are pivoted to the arms at J. A spring catch at 

ORDNANCE AND ARMOUR. each of these joints holds the arm and the spade in line when the 
40. January Ist, 1915—GuN MounTING For SuBMARINES, Sir | CMtanglement is in use, but when it is desired to withdraw it THE ACQUISITION OF ENEMY PATENT RIGHTS. 

W. G. Armstrong, Whitworth and Co., Limited, C. H. > eatch e freed by Disco _ —e K. A further pull on oe See 
, J. Ri al 7, z, “| this rope then causes the arm G to { top of the 3 , aN ; 

sg LS Se, Te ee, eee poste a the latter strikes the stop L it inc posdtinnte Satome The following list of British Patents, which have been 
The cradle A ing the gun B is trunnioned - c: | @ skid to facilitate the withdrawal of the entanglement. M is a| granted in favour of residents of Germany, Austria, or 
siti cued ane seminGn es 8 alte detidhibis Ges the Goun G, Galak io ined to path Bgtcnc te Ppragennati 4 m “4 
Hungary, is furnished in view of the new Patents Acts, 


as at D. A hood E is also trunnioned to this carriage as at F, - ss 
the hood and the gun cradle being connected by links G. The the extended entanglement into position. —January 12th,_1916. ? ; 
which empower the Board of Trade to confer upon British 


carriage C can turn on a pivot H, which is supported by arms K 
subjects the right to manufacture under enemy patents—which 
SHIPS AND BOATS. right when acquired can be retained after the war—and ix 
4652. a Rs SS as or SUBMARINES, Scott's | specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Shi ilding ai ineering Company, Limited, Greenock, 1 - te 
and C. R, Bruce, $7, Newton-st rong ee aay Chartered Patent Agent, 5, Corporation-street, Birmingham, 
The propeller ane. B have mounted on them direct-current | It is desirable in the first instance to obtain the latest par 
electric motors C D, clutches E F being used to make and break icula: ‘: pate ‘. @ 
the drive. G is a steam turbine—say of the Ljungstrém type— . = wedi wo the Puspente Ragieyoy. If ile mt Hated ha. 
been assigned to a non-enemy proprietor the law does not 
a , 
N° 4,652 ; Pply tte 
On each of three of the patents given below £45 and on each 
of the remainder £35 have been paid in renewal fees. 




















™ No. 16,523/07.—Turbines. In elastic-fluid turbines of the 
combined impulse and reaction type the balancing piston is 
arranged at the high-pressure end of the turbine, so that it~ 
B labyrinth packings are subjected to steam which gag anc 
through the ex ion nozzles of the impulse part. Brown, 


Boveri et Cie., Akt.-Ges.,Germany. Dated July 18th, 1906. 

No. 16,726/07.—Alloys. An aluminium alloy contains 
aluminium about 87, copper 8, and tin 5 per cent. The per- 
centage of copper may vary between 7 and 8.5, and that of the 
tin between 4.5 and 5.5. Krupp Akt.-Ges., F., Germany. 
Dated November 28th, 1906. 
characterised by the fact that it has oppositely running rotors | . No. 16,769/07.—Circular saws. In circular saws of the type 
HJ. Each rotor is separately coupled to one of the shafts A B| i which the teeth are inserted by grooves and tongues and 
through flexible couplings K L and speed-reducing gearing M N. | 8°°ured by cross pins in recesses in the body, the groove or tongue 
—January 12th, 1916, is only on one side of each recess or tooth, so that in the case of 

lateral strains the teeth are free to turn on their longitudinal 
axes, within the limits of the cross pins. Wagner, G., Germany. 
ae. * a of ~ oe o = te hood when MACHINE TOOLS AND SHOP APPLIANCES. doen ak thet Tececemenene se bickinn ba Pe es eee 
= satits edgeintoa groove N. It is held in this position a of the key the bolt is adapted securely to lock the key to the fuse 
bya hook, which grips on to the trunnion FQ ie a'ram for| eee ep eae a ee Pore FE: | untilrleased by hand. Krupp Akt-Ger, F Germany. Dated 
. n a - oes 5 

eradle.—January 12th, 1916. ¥ ower em Reinecker Aktiengesellschaft, Chemnitz-Goblenz, Saxony. Octotpr Stet, 1906. : —_ 
‘ : : a In cutting gear wheels by means of spiral milling tools the usual No. 16,867/07.—Lamps ; incandescent lamps. The acidity 
9354. June 25th, _1915.—Anti-arrcraFt Gun, E. Lazarte, | method is to feed the tool A downwards in the direction B C, so | of incandescent gas mantles is reduced by treating the moist or 
San José, 363, Lima, Peru. , that it traverses a path D corresponding to the breadth of the | dried mantle, impregnated with rare earths, with solutions or 
A dome of armour plate A carries on top a lens B and at the | wheel to be cut. According to this invention the tool is given an | Vapours of ili o-tolluidine, xylidine, pyridine, or other 
additional feed, namely, one in the direction of its axis F F, so | organic bases, or with mixtures of them, instead of with the 
usual alkalies. Such organic bases may be chosen as have « 


selective action on the impregnating salts. Sussmann, H., 
N°19,932 Berlin. 
o> No. 16,987/07.—Pipe couplings ; valves. A bayonet coupling 
for attaching hose pipes to cocks has projections which engage 
tches in a rotatable ring arranged so that a projection on the 
ring is brought against a flattened portion on the cock-plug when 
the plug is in the closed position and the hose pipe is uncoupled. 
The act of coupling rotates the ring so that the projection is 
moved clear of the flattened portion when the cock can be opened. 
The parts t be pled when the valve is open. itzen- 
E mann, E., Germany. 

No. 17,074/07.—\_Steam g tors ; incrustation and corrosion, 
e Be preventing and removing. Water is boiled and vigorously 
A y agitated. This precipitates some of the substances that cause 

the hardness of the water as a very fine mud, which is separated 
; and fed into boilers either separately or with the feed-water to 
prevent incrustation. Brazda, T., Austria. 

No. 17,234/07.—Gumming, &c. Gumming devices for 
envelope making and bag-making machines, in which adhesive 

ne P is transferred from a gumming roll to a transferring roll and the 
re rotating feed finger has a greater circumferential velocity than 
og 4 the gumming roll. Fischer, R. E., and Wescher, M., Germany. 















































1 Tue InstiruTIon oF EtectricaL EnGInkers.—The Council 
I C of the Institution of Electrical Engineers have passed the follow - 
5 ing resolution :—‘‘ The Council are of opinion that Clause 41 
of the Articles of Association provides sufficient means for the 
expulsion of undesirable persons—-whether alien enemies or not 
- “hee the Institution, consistently with making the thorough 
investigation of the circumstances of each case, which is essential 
that by the time it has travelled the vertical distance D it has | in order to avoid the risk of doing grave injustice to individuals.” 
also moved through the horizontal distance G. The blank is} The Council have also under consideration the question whether 
at the same time rotated faster than is usual. The result is| the Institution should obtain further powers for the expulsion 
that all parts of the milling too! are employed on the cut, so | of alien enemies. 























foot an image-receiving surface C. The gun is mounted on an 
arm D, pivoted at E, so as to swing in a plane at right angles 
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THE EMPLOYMENT OF WOMEN ON MUNITIONS 
OF WAR. 


THERE has just been issued by the Ministry of 
Munitions, at the price of one shilling, a small book 
which deals with the employment of women on 
munitions of war. It has been prepared by an 
expert engineer who, at the request of the Minister 
of Munitions, visited workshops in various parts 
of the country where the dilution of skilled labour 
has been effected. It illustrates, to use the words 
of Mr. Lloyd George, who has written the preface, 
‘“some of the operations which women, with the 
loyal co-operation and splendid assistance of the work- 
men concerned, are performing in engineering shops 
in many parts of the kingdom,” and it is hoped that 
the photographic records which are reproduced 
in it and the written descriptions that are given of 
what is actually being done by women in munition 
factories, On processes which have hitherto been 
solely performed by skilled men, will act as an 
incentive and a guide in many factories in which 
employers and employed have been sceptical as to 
the possibilities of the policy of dilution. We have 
been favoured with a copy of this book, and we 
propose in what follows briefly to summarise its 
contents. We also are enabled to reproduce here- 
with and in our Supplement a series of photographs 
which the Ministry of Munitions has courteously 
put at our disposal. Some of these photographs 
are reproduced in the book itself and the others 
have been selected from a very numerous series 
which was got together while the book was in course 
of preparation. They have been taken in works 
in different parts of the country and they serve 
to show in a striking manner the varied directions 
in which women workers are now being employed 
with excellent results. We may add with regard 
to the photographs that those included in the book 
only represent a small proportion of the total number 
which has been collected during the preparation of 
the publication. The whole series has, however, 
now been indexed and arranged under the trade 
or operation which each represents, and is at 
the service of firms which are now considering the 
dilution of labour, and can be examined at the office 
of the Ministry of Munitions, 6, Whitehall-gardens, 
London, 8.W. 

The opening pages of the book are devoted to 
work on shell bodies, and first of all on those of the 
18-pounder H.E. shells. It is explained how that, 
when the work of shell making was first undertaken 
in @ particular shop, one unskilled man under the 
tuition of a skilled driller was put in charge of each 
drilling machine. By and by, as the worker became 
more adept, and as the work of boring each blank 
took as much as seven minutes, the man was put in 
charge of two machines. Later on these men were 
transferred to other more onerous work of the same 
description, and women, who had previously been 
working on simple lathe operations in the same shop, 
were put in charge of the machines they left. The 
women not only maintained the output but com- 
plained of no fatigue or difficulty. The only change 
made was that the jig shown in the Supplement re- 
vlaced around jig which had previously been used, 
sinceit was found that, owing tothe pressure of drilling, 
the blank had a tendency to get wedged in the chuck 
and required somewhat heavy work to force it out. 
From drilling, the book turns to other machining 
operations, and illustrations are given showing women 
at work rough turning and finishing the profile. 
Both these processes, as well as the boring of the 
cavity, are now being successfully performed by 
women throughout the country. There is one 
illustration of an 18-pounder shell shop which is 
entirely operated by wémen. Some turn off the 
copper bands ; gash and undercut the body for the 
band groove.’ Some turn the base-plates for the 
shells. Some rivet them on. Others turn the 
bands. Others, again, press them on the bodies. 
In fact, they perform all the machining operations 
on this size of shell. In some of the operations 
women are able to manage two machines. Up to 
4.5in. shells it has been found that lifting appliances 
are unnecessary, the women manipulating the blanks 
by hand, and where bigger shells are being made 
simple lifting tackle, which can be handled by the 
women themselves, is provided. But their sphere of 
operations is not limited to shell bodies of this size, 
They are employed in turning out 6in. and 8in. shell 
bodies, and the only additional precautions over and 
above those in the case of smaller shell bodies that are 
taken are that certain extra stops are fitted to the ma- 
chines and the male supervision is slightly increased. 

From the special work necessary in the production 
of shell bodies in large quantities attention is next 
drawn to the general employment of women in 
munition shops, and it is explained that the problem 
presented is of a very different nature, since such 
super-specialisation and sub-division of operations 
is not possible as when each is employed continu- 
ously on one particular piece of work. Neverthe- 
less, most satisfactory success has been achieved. 
One of the engravings given shows two machines 
which ordinarily in pre-war times would have been 
worked by two skilled men. They are now operated 
by a skilled male operator, who is responsible for the 
working of both, and a woman, and the total price 





paid for the product of the two lathes is the same as | 
was orginally paid when two men worked the two 
machines. In the division of the money the skilled 
man naturally takes the lion’s share and, as a fact, 
his normal earnings are considerably increased, but 
stress is laid on the fact that the total amount paid 
for the work is not reduced in any way. Examples 
are next given of women working small bar lathes on 
repetition work; operating shaping machines on | 


tool-making work, this necessitating the use of a 
dividing head, which is skilfully handled ; grinding 
pins for registering lathe turrets and using a micro- 
meter gauge in the process; drilling holes one-fifth 
of an inch in diameter ard 8in. long in nickel chrome 
steel; working slotting and milling machines, large 
operating 


lathes, shaping and planing machines ; 





| other types of machine tools. 


locomotives, gun mountings, turret lathes, and 
It also includes the 
production of a quantity of tool-room work, the 
major portion of which is sold and not used in the 
factory where it is made. 

The whole volume forms an extremely interesting 
record of the tremendous strides which have been 
made during the past year in the employment of 
women in machine shops. Some of it we have been 
enabled to witness ourselves, and it must be admitted 
on every side that taking it all round the dilution of 
skilled labour by women workers has been an 
unqualified success. The women have proved them- 
selves wonderfully apt pupils, and though there are 
naturally variations in their mental as well as their 
physical capacities, yet the outputs which have been 





DRILLING FUSES 


large and small grinding machines, both external 
and internal, for large work and for twist drills, 
milling cutters, valve seats, taps, friction rings, &c. 
In fact, women seem to be particularly successful 
in the use of the various types of grinding machine. 

Their activities are, however, by no means confined | 
to the foregoing. Illustrations are given showing 
them manipulating large and small machines for 
rough turning preparatory to grinding ; boring holes 
in lathe spindles; facing shafts to length; turning 
shafts, cast iron sleeves and pulleys; turning and 
boring wheel blanks ; operating on self-opening die- 
head parts—highly accurate interchangeable work ; 
milling square turrets for lathes; making milling 
cutters ; milling teeth of bevel pinions ; milling such 
things as spiral scrolls, making machine tool parts, 

















MULTIPLYING GEAR FOR COLLET CHUCK 





pump covers and cutting key seatings ; operating a | 
drilling machine on general non-repetition work ; drill- | 
ing cast iron brackets for machine tools ; producing | 
form cutters and double-angle cutters; shaping | 
gears ; slotting keyways ; milling faces and sides of | 
slide rests ; shaping poppet base cases, and a host of | 
other operations. | 

Then, too, we see them at work assembling cages | 
for ball bearmgs; marking off; fitting; filing up | 
wheel blanks ; building turbines ; acetylene welding ; | 
helping to build aircraft; making fuses, and, in | 
fact, helping in a very large number of directions | 
and doing exceedingly well. It may be pointed | 
out that the illustrations just alluded to were taken | 
in a general engineering factory employing about | 
400 hands, the output of which ranges over | 


attained have been, on the average, astonishingly 
good—much better, in fact, than even the staunchest 
supporters of the employment of women had ventured 
to predict. We cannot help feeling that any factory 
owner who is still halting between two opinions, 
undecided as to whether or not he shall employ 
women, will be converted on seeing and reading the 
book. It is not claimed, of course, that the women 
are suddenly turned into skilled mechanics, but 
what is claimed is that, under suitable instruction 
and supervision they become, in a wonderfully short 
time, expert at particular kinds of work, and that 
the range of their capabilities extends from working 
to thousandths of an inch with a delicate -grinding 
machine to taking off heavy cuts with a large turning 
lathe. 








| THE GREAT INDUSTRIES IN BELGIUM BEFORE 


AND DURING THE WAR. 
By Professor H. HUBERT, of Liége University. 
No. IT.* 
IV.—ZINC, LEAD, SILVER AND OTHER NON-FERROUS 
METALS IN BELGIUM. 
THE situation assumed by Belgium in zine, 
lead and silver metallurgy is perhaps still more 


| striking than her progress in the iron and steel 
| industry. She continues, in fact, to be one of the 
| three greatest producers of zine in the world, although 


she has extracted from her soil for a long time but a 
very small quantity of zinc and lead ore, and she 
is obliged to import the large amount needed by her 
works. Belgium produced in 19}2 only 107 tons of 
lead ore and 1167 tons of blende, while she consumed 
488,875 tons of zine ore and 73,605 tons of lead ore, 
besides 123,370 tons of by-products containing lead, 
silver, gold and copper. Despite this actual scarcity 
of metallic ore, Belgium competes with the United 
States and Germany, and holds the third place in the 
statistics of output of zinc, being far ahead of nations 
richer in mines, such as France, Great Britain, 
Austria, Italy, Russia and Spain. The total world’s 
production in 1913 has been evaluated by Sir L. G. 
Chiozza Money at about 1,000,000 tons—of 2240 Ib.— 
composed as follows :— 


Total Output from 
output. native ores. 
Tons. Tons. 
United States 320,000 294,000 
Germany .. .. 280,000 240,000 
Belgium, corrected 206,000 300 
France y ae 65,000 15,000 
Britain 58,000 6,000 
Holland 24,000 --- 
Austria ea 20,000 7,000 
Russia, Poland .. 8,000 8,000 
OI Sd gy res, ma 5,000 5,000 
Other countries... .. .. 14,000 14,000 


Belgium produces therefore the fifth part of the 
world’s output, and it is remarkable that nearly all 


* No. Il. appeared January 21st. 
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her output is produced in one province, the province 
of Liége, which seems to have been the cradle of 
modern zinc metallurgy. We say ‘‘ modern,” because 


zinc was known by the ancients, who employed 
calamine for the manufacture of brass. According 


to Percy, zine was produced at Bristol in the eighteenth 
century by means of a process which has since been 
abandoned for the Liége, Silesian, and mixed processes. 
The province of Liége had the good luck to possess, 
besides several rich contact veins between the coal 
formation and the Devonian limestone, one of the 
largest deposit of calamine in the world, which lay 
on the surface of the eastern border of the present 
kingdom of Belgium, in the village of Moresnet. 
This deposit, which was perhaps known by the 
Romans, was certainly worked in the fifteenth 
century, since the Duke of Limburg allowed the 
exploitation of the calamine by a record of July 5th, 
1435. It was called later Altenberg or Vieille Montagne 
-—-Old Mountain. It was the starting point of the 
largest zine-producing company in the world, which 
adopted its name, the Société Anonyme des Mines et 
Fonderies de Zine de la Vieille Montagne. This com- 
pany has its chief branch in Angleur, near Liége, 
but possesses mines in Germany, the United Kingdom, 
France, Sweden, Italy, Spa‘n, Tunis and Algeria, 
and metallurgical works in Belgium, France and 
Germany. It wa; the existence of this rich ca'amine 
deposit which, when Napoleon’s empire was divided 
between his victorious adversaries, was the cause of 
the non-allottment of the whole province to one of 
the two neighbours, the kingdom of the Low Countries 
—Holland and Belgium—and the kingdom of Prussia, 
and of the constitution of a part of Moresnet as a 
neutral land. This small territory has remained in 
that strange condition till now, despite the exhaustion 
of the mine. 
The modern process of extracting the metal zinc 


from its ore, called the Liége process, was invented. 


in 1808, after long trials, by the Liége abbot, Daniel 
Dony, who erected a small shop in Liége after having 
obtained in 1805 the concession of the Moresnet mine. 
His work was continued by D. Mosselman, whose 
children contributed to the foundation of the Vieille 
Montagne company in 1837. Under the clever 
direction of M. S. Paul de Songay, this company 
surmounted all the difficulties of this new industry, 
namely, the difficulty of rolling the metal, and 
erected new works in Angleur, Hollogne aux Pierres, 
Amay and Vilff. This example was followed by other 
companies—Fabrique de Zinc d’Ougrée, Nouvelle 
Montagne at Engis, Messieurs de Laminne at Ampsin, 
Corphalie at Huy, Messieurs Dumont Fréres at Scla‘g- 
neaux, all in the Meuse Valley; Sté. de Prayon and 
Sté. Cuivre et Zine at Chenée, in the Vesdre Valley ; 


and Sté. Escombera-Bleyberg, which established 
shops at Bleyberg, where it worked for a long 
time a rich vein of zine and lead. These works 


were all in the province of Liége, which for a long 
time was the only one to possess this industry. But 
when the exhaustion of the calamine obliged the 
zine makers to employ blende—zine sulphide—they 
were compelled to roast this ore before reducing it 
and to produce large quantities of gaseous sulphurous 
acid, which caused numerous troubles and much 
damage in the neighbourhood and provoked bitter 
complaints. These latter finally obliged the metal- 
lurgists to recover the sulphurous acid and to trans- 
form it into sulphuric acid. But several companies 
adopted a more radical remedy and transported the 
zine industry to other places. Such was the case 
with the Vieille Montagne company, which erected 
at Baelen, in the desert sands of the Campine, a big 
shop for the fabrication of sulphuric acid, to which has 
recently been added a lead, silver and antimony 
foundry. There it found, besides cheaper labour, 
the advantage of receiving ore fromm Antwerp by 
the Campine Canal. These reasons decided other 
companies to establish themselves in the north of the 
province of Limburg at Overpelt and Lommel, and 
in the province of Antwerp at Boom. The following 
table gives the principal data of the metallurgy of 
zine in Belgium for the year 1912 :— 


Number of zine foundries... 13 
Number of zinc rolling mills . 10 
Number of workmen . 9,586 
Consumption of ores, in tons — 
Belgian Ba es 840 
Foreign . : 488,035 
Production of raw zine, tons" ‘ 205,940 
Jalue,£ . . 5,274,000 
Production of rolled 2 zine, “tons ee 49,120 
Value, £ 6 tee em ee . 1,370,000 


The lead and silver industry is not as important 
in Belgium as the zine industry. Nevertheless, it 
has increased in late years in a very remarkable 
degree, since from 19,500 tons of lead in 1898 the 
lead output advanced in 1912 to 102,020 tons, viz., 
54,940 tons from lead ore, and 47,080 tons from the 
treatment of imported argentiferous lead. If we 
do not take this latter into account, we may say 
that Belgium produces more than 5 per cent. of the 
total output of the world, which is estimated by Mr. 
Robeyrol to be 1,049,000 tons—Revue de Métallurgie, 
8° , 1912. Lead ore is treated in Belgium by five 
companies which produce also silver. Four of them— 
Messieurs. Dumont Fréres, Escombera Bleyberg Com- 
pany, the Overpelt and Lommel Company, the Vieille 
Montagne Company—have already been quoted 
amongst the zinc producers. The fifth is the Société 
Anonyme de Désargentation d’Hoboken, near Ant- 





werp. These five companies produced in 1912 
279,960 kilos. (616,200 lb.) of silver and auriferous 
silver. Gold is not extracted in Belgium, but we may 
state that the quantity of this metal which is obtained 
from the Belgian silver reaches nearly 1400 kilos. 
(3089 lb.). Belgium occupies the third place in 
European silver production, coming after Great 
Britain and Germany. 

The greatest part of the lead ore used in Belgian 
metallurgy is imported from Australia and South 
Africa. A much smaller portion is imported from 
Germany, Spain and Tunis-Algeria, while 20 per 
cent. of the by-products containing lead are supplied 
by France, Germany, Holland and England. The 
lead rich in silver, which with the metal obtained in 
Belgian ovens is used to produce silver, is imported 
from Spain, Mexico, Greece, and Asia Minor. 

The lead and silver factories produce also yearly 
about 4000 tons of black copper containing 92 kilos. 
of gold and 8045 kilos. of silver, 895 tons of arsenious 
acid and 975 tons of sulphate of copper. The total 
number of workmen employed by the Belgian lead 
and silver industry is about 1900. The total value of 
the metals produced yearly by this industry is esti- 
mated by official statistics to be about £3,425,000. 

Belgium produces also a small quantity of copper 
from copper pyrites imported by the Hemixem Works 
near Antwerp. The Compagnie Cuivre et Zine in 
Angleur and Chenée, near Liége, also works copper. 


V.— QUARRIES. 


The extraction industry is not limited in Belgium to 
coal and metallic ores. This country possesses also a 
great many quarries, some of which are very impor- 
tant, occupy numerous workmen—35,532 in 1912—and 
export to other countries their products, like slates, 
porphyry and sandstone pavingstones, and calcareous 
freestones. The quarrying industry is almost com- 
pletely concentrated in the southern provinces—Bra- 
bant, Hainaut, Namur, Liége and Luxembourg—where 
the secondary and primary formations crop out, while 
the soil of the four northern provinces—East and 
West Flanders, Antwerp and Limburg—is specially 
constituted by tertiary, quaternary and modern 
deposits, and produces only clay and sand, which are 
principally used in house building. 

The principal materials produced by the 1550 
quarries of Belgium in 1912 and their rated value, 
according to official statistics, were as follows :— 


£ 

Marble : 102,000 
Freestone, specially blue limestone "called 

petit granit . ° oe ce «s | 220000 
Slates. . 45,600 
Porphyry pavements 44,000 
Sandstone ana limestone pav ements 253,000 
Limestone for different uses . . 461,100 
Chalk and lime. . bi 546,500 
Phosphate of lime .. 74,800 
Silex and sand - 72,700 
Plastic clay and kaolin i 144,500 


Other matters en of bary tes, fe ‘ddspar, 


ochre, &c.) a08,000 


£2,746, 300 


VI—MECHANICAL INDUSTRIES. 


In this section we shall include a great variety of 
industries, which have, however, numerous common 
characteristics, namely, the machines and processes 
which they use, the necessity of having recourse to 
the science of the engineers and to the skill of the 
same kind of workers, and the general use of iron, 
steel, and sometimes copper and other metals in their 
construction. These industries may be divided into 
four principal classes :—(1) Constructions which we 
may call static, viz., bridges and roofs, steam boilers, 
the plant for ironware manufacture of many kinds, 
and pipes of every description with their necessary 
accessories ; (2) mechanical apparatuses of general 
application, whether they produce or transmit motive 
power or are used to exhaust and compress gases and 
liquids, such as pumps, compressors, aspirators, 
ventilators, or to remove heavy materials; (3) 
apparatuses necessary to different industries, such as 
civil engineering, mining, metallurgy and connected 
industries, industrial chemistry, metal and stone 
working, agriculture, the preparation of food, the 
cloth, leather, textile, paper, book and newspaper 
industries, and the military art ; and (4) all the plant 
and material used in mechanical transport by land, 
sea and air. 

This classification agrees to a certain degree with 
the reality ; but in Belgium, on account of the small- 
ness of her territory, the specialisation of mechanical 
industries, which has received such an extension in 
England, Germany, and especially in the United States, 
could never be carried very far. Consequently, the 
same works often manufacture several classes of the 
above-named constructions. We may, for instance, 
note that the John Cockerill Co. and some other 
great firms make all kinds of mechanical products, 
but they try, nevertheless, to limit each speciality to a 
separate division and to establish, in fact, several 
distinct works, bound together by a common 
administration. Of course, this organisation is less 
economical, but it was imposed by the circumstances, 
and the manufacturing engineers have tried during 
recent years to specialise more and more. 

The statistics published about mechanical, as well 
as chemical and textile industries, are not as frequent 
and as accurate as the figures which we were able to 
give for the extractive and metallurgical industries. 





These latter figures are, in fact, collected yearly 
by the mining inspectors—Administration des Mines 
——who, in accordance with the law of 1810, are charged 
to survey these industries, so that the companies 
have been accustomed for a long time to supply 
these officers with regular and accurate figures. We 
can, however, provide about these industries some 
interesting indications which have been published 
in 1908-1914 by the Office du Travail (Board of Trade) 
and have certainly not materially altered since then 

There were then in Belgium 419 works the activity 
of which was applied to general and special mechanical 
construction ; 326 were engaged only on the fabrica- 
tion of mechanical apparatuses. The 93 other works 
were occupied in the manufacture of railway stock, 
steel bridges, roofs, boilers, pipes, arms, motor cycles 
and cars, and electrical plant. For some of these 
the production of mechanical apparatuses was only 
an accessory part of another principal industry. The 
419 works may be further divided into 71, building 
only engines for general application—steam and gas 
engines, pumps, compressors, cranes and _ lifting 
appliances—and 348, building engines for various 
industries and agriculture, namely,. 125 building 
plant for mines, quarries, metallurgical and chemical 
shops, stone, metal and wood-works, 80 occupied in 
manufacturing plant for food industries, 78 producing 
agricultural machinery, and 65 engaged in the manu- 
facture of textile and leather machinery. 

On the other side, 246 works devoted themselves 
only to the fabrication of parts of engines and certain 
pieces of forged iron and steel, or to repairs. 

We may give an approximate idea of the import- 
ance of these different works by noting the number 
of hands employed and the power consumed... The 
first 419 works gave occupation to 17,752 workmen 
and disposed of a total power of 14,339 horse-power, 
while the 246 other works employed 2736 workmen 
and 2355 horse-power. It is perhaps worthy of 
remark that of all these works the province of Hainaut 
possesses 170, Liége 159, Brabant 124, Eastern 
Flanders 89, Western Flanders 56, Antwerp 34, and 
the three other provinces only 33 works together. 
It will be also interesting to note that about 74 per 
cent. of the mechanical works are of small size, since 
on the average they employ less than 25 workmen 
each. The most important Belgian engineering firm is 
John Cockerill’s, where the number of workmen 
exceeds 1500. 

We may estimate at £4,840,000 the total value of 
the production of the works which we are considering, 
about £4,000,000 of this sum being produced by the 
manufacture of complete engines and apparatuses, 
namely, £800,000 for steam and gas engines, £400,000 
for’ pumps, ventilators, compressors and cranes, 
£1,600,000 for the plant used in mines, quarries, 
metallurgy, chemical, stone, metal and timber works, 
£940,000 for the plant of agricultural and food 
industries, £460,000 for textile, leather and cloth 
machinery, £640,000 for parts of engines and acces- 
sories. Out of the above value of £4,840,000, goods 
to the value of about £2,100,000 are exported, two 
interesting items being £1,300,000 for complete 
engines and £400,000 for locomotives and their 
parts. Belgian exports to Germany were reduced 
by one half between 1900 and 1907, while they notably 
increased to England in the same period. The 
importation of mechanical engineering products into 
Belgium is valued at about £3,200,000. This sum 
includes electrical apparatuses. It is interesting to 
note that of the imports Germany enjoyed 52.5 per 
cent., England 23 per cent., and France 12.7 per cent. 
of the trade. The first doubled between 1900 and 
1910, while English and French imports remained 
stationary. 

The contrast between the increase of Belgian 
imports from Germany and the decrease of Belgian 
exports to this country deserves very special atten- 
tion. It is to be hoped that in the future the econo- 
mical relations between Belgium and her actual 
Allies will be further improved. For Germany, it 
would be sufficient to apply to her products the same 
taxes which she will impose on Belgian, in order to 
develop the national Belgian market and the trade 
with England and France, and perhaps the taxes 
imposed by the latter country may be lowered in 
exchange for a similar diminution of the custom 
duties, specially on wine and artistic products. 

To the figure which we have stated in this chapter 
we must add the manufacture of locomotives, railway 
rolling stock and ships. The manufacture of loco- 
motives was undertaken by Cockerill’s Works as 
far back as 1836. Belgium has to-day ten locomotive 
factories and forty works producing railway rolling 
stock, the total yearly value of which exceeds 
£3,600,000, and the greatest part of which is exported. 

On the Eseaut, at Hoboken, and Burght, near 
Antwerp, are established six dockyards, the most 
important being John Cockerill’s, which occupied 
nearly 1000 workmen and was able to deliver yearly 
four large sea-going ships and twelve river vessels. 
These dockyards have six building berths for ships 
of every description, one of which is about 400ft. long. 

We may associate with the mechanical industries 
mentioned some industries using metals, such as the 
manufacture of motor cars and cycles, which is 
principally developed in Herstal, near Liége, and 
exports yearly products rated at £200,000, the manu- 
facture of enamelled steel pottery, of pressed and 
stamped steel, of spades, picks, sickles, &c., edge 
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tools, knives and surgical instruments, saws and | 
files, nails, screws, bolts, rivets, crampons, steel chains, 
inetallic tissues, iron gratings, barbed wires, and of a 
lot of ironmongery products. A few figures for some 
of these industries may be of interest. The yearly 
production of enamelled utensils, which is developed 
in the provinces of Liége, Namur and Hainaut, is 
rated at £250,000. The very soft steel plates used 
in this industry, which do not come from Belgian fac- 
tories, are generally supplied by Welsh works. The 
production of nails, screws, rivets, nuts and so on, 
is estimated at nearly £1,000,000, and is for a large 
part exported. The cutlery works of the province 
of Namur are well known. .The yearly output is worth 
about £16,000. The manufacture of arms deserves 
special mention. A document dated from 1738 
states that Liége was supplying the whole of Europe 
with arms, and was able to produce at that time more 
than 20,000 arms monthly. Since then this industry 
has been more and more prosperous, and now employs 
a body of skilled workmen, not less than 35,000 in 
number. But the introduction of mechanical methods 
has diminished the need of workmanship, which has 
happily found a very suitable employment in the 
manufacture of cycles, motor cycles end motor cars. 
We may give some idea of the importance of the 
manufacture of rifles by noting that the value of the 
wood consumed is £20,000 per year. The total value 
of the arms manufactured in the Liége district, and 
which are exported, is about £800,000 per year. 
All these arms are tested and stamped in the official 
Banc dépreuves (testing-house), established as far 
back as in 1672 by the Prince-Bishop Maximilian 
of Bavaria. The number of arms tested yearly is 
about 2,320,000, viz., 816,000 single-barrel guns, 
599,000 double-barrel guns, 208,000 Flobert rifles, 
47,000 horse pistols, 1200 pocket pistols, 511,200 
revolvers and 137,600 war guns. 

Finally, we shall state that various works are 
occupied in the manufacture of lead, tin, copper, 
brass and bronze products, and that Belgium has 
assumed a prominent place in the production of 
artistic bronze and of artistic zinc, which imitates 
bronze work, and for which the Vieille Montague 
Company produces a very fine metal. 








MANCHESTER TO BURY ELECTRIFICATION. 
No, ¥.* 
THE ELECTRIFIED LINE.—VOLTAGE. 

THE voltage at which the current is supplied to 
the live rails is 1200, that is to say, double that 
hitherto used on any of the lines with third and 
fourth rails which have been put into operation in 
this country. The advantages of the higher voltage 
are considerable. In the first place the same amount 
of energy can be transmitted to double the distance 
with the same fall in voltage, since though the length 
of line and hence also the resistance are doubled the 
current is halved, so that the two counterbalance 
one another. Then, too, the percentage voltage 
drop is only half in the case of the higher voltage 
what it is with the lower. Suppose, for example, 
the fall of voltage for a given resistance R with a 
given current C is 2 Then 2 will also be the fall 
in voltage when the resistance R is doubled and the 
current C is halved. But whereas with a line voltage 
of 600 the percentege drop with a fall of x volts 


x x 100 
~ 600” 


x 


’ of 1200 
6 


will be or with a line voltage 
< 100 
1200 
variations in the current, and hence in the voltage 
drop, have nothing like the same effect on the higher 
voltage circuit that they have on the lower. But 
in addition to this there is the advantage that while 
the higher voltage circuit can be employed for com- 
paratively long-distance transmission, it is still 
possible by making the necessary arrangements to 


; x x 
the percentage drop is only is’ Hence 


both the safety of men working on the line and 


losses by leakage. With a maximum voltage of 
1200 the extra insulation necessary is not heavy, 


but the protection of the third rail is undoubtedly | 


more expensive than is that required for 600-volt 
working. 
THE THIRD OR LIVE RAIL. 


The Manchester to Bury line is equipped with 
both third (live) and fourth (return) rails, the latter 
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Fig. 32—SECTION OF THIRD RAIL 


being bonded to the running rails—which are also 
bonded together—at frequent intervals. But there 
has been a considerable departure from the usual 
practice in this country in the shape of the third 
rail and the method of collecting current from it, 
the differences being due to the more efficient protec- 
tion which it was necessary to provide for the higher 
voltage rail. In the ordinary railway practice 
the 500 to 600-volt third rails are simply protected 
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“THE ENGINEER” 
Fig. 34—-THIRD RAIL INSULATOR AND GUARD BOARDS 


with a wooden wall at their side, and the collector 
shoe presses on the top of the rail. For 1200-volt 
working it was necessary to cover in the top of the 
rail so that it would not be possible for anyone who 
might inadvertently tread upon it to get a shock. 
This naturally prevented collection from the top of 
the rail, and there remained the choice between side- 
collecting shoes and those of the under-running type, 
and as, with regard to the latter type, there was the 


| 
| boards—when there is 6ft. between the running rails 
—so that there is ample room for the passage of the 
platelayers and other workmen and also for the 
latter to carry out their regular duties, The 
‘“‘ guarding’’ is of, Jarrah wood, which has been 
specially chosen because it is very difficult to burn. 
It is composed of two parts or sides. One of these. 
the outside guard, is simply a board lin. thick and 
63in. wide. The other—the inside and top guard— 
is in the ferm of an inverted L, the short limb of 
which covers the top of the conductor rail. It is 
lin. thick and its outer edge—thet is to say, the 
toe of the L—is slightly chamfered off so as to permit 
of the collector shoe having free access to the rail. 
The other limb is 63in. long and it tapers in thickness 
from likin. at the top to lin. at the bottom, this 
taper being for keying purposes. 

The actual shape and dimensions of the third rail 
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Fig. 36—CURRENT COLLECTING ARRANGEMENTS 


are shown in Fig. 33. The rails, the section of which 
| was designed so that the centre of gravity should 
come well within the base line, were supplied by the 
Shelton Iron, Steel and Coal Company, of Stoke-on- 
Trent. The cross-sectional area is 8.35 square 
inches and the weight 85 lb. per yard. The chemical 
composition of the metal from which the rails were 
rolled is given as being as follows :— 


Per cent. 
Tron 99.618 
Carbon 0.080 
Phosphorus. . 0.034 
Manganese .. 0.220 
Sulphur 0.026 
Silicon 0.022 


It will be noted that the percentage figures of the 
carbon, phosphorus, manganese, sulphur and silicon 
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Fig. 35—STANDARD ARRANGEMENT OF THIRD AND FOURTH RAILS 


Tun the trains which are ordinarily operated at 
600 on a 1200-volt circuit. Hence it would be 
possible to run the same train in outlying districts 
with high voltage, and in crowded areas at the lower 
voltage, and hence, too, it might be possible to 
have interchange traffic between lines ordinarily 
operated at 1200 volts and 600 volts respectively. 
‘The disadvantage with the higher voltage is, of course, 
that greater precautions are necessary as regards 








* No. IV. appeared February 4th. 


disadvantage of the small clearances available it 
was finally decided to employ side collection. The 
form of rail used and the method of protection are 
well shown in Figs. 33, 34 and 36. They were specially 
invented by Mr. J. A. F. Aspinall and are most 
effective. The normal arrangement of the conductor 
rails and the running rails is shown in the drawing 
—Fig. 33. It will be observed that the live or third 
rails are both laid in the 6ft. way, there being a 
distance of 3ft. between the outsides of the guard 


| are all considerably lower than the corresponding 
| figures of average steel rails. The electrical resistance 
| varies between 6.5 and 7.0 times that of pure copper, 
|so that the equivalent cross section of copper is 
| very nearly 1} square inches. There are two copper 
| bonds at each rail joint, and the bonds employed 
|each have an effective cross-sectional area of 0.4 
| square inch. They are of the strip copper flexible 
| type and were supplied by the Forest City Electric 
‘Supply Company, Limited. 





126 THE ENGINEER 


Fes. 11, 1916 








The normal length of each rail is 60ft., so that the Each insulator is secured to the sleeper by three 
weight of each length is 1700 lb. They are carried | clips arranged at an angle of 180 deg. with one 
on insulators which are normally spaced at 12ft.| another and secured to the sleeper by coach screws 
intervals. The insulators are of two types—the | driven into the wood at an angle so as to tend to 
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Fig. 37—ARRANGEMENT OF CONTACT-SHOE GEAR 


tighten the hold of the clips on the insulator when 
the serews are driven in. 

The method of clamping together the rail and the 
guarding is well shown in Fig. 34. The guard boards 


ordinary insulators and the anchor insulators. The 
ordinary insulators, which were supplied by Doulton 
and Co., Limited, are of white porcelain, completely 
vitrified throughout and glazed all over. They are 


clip and the inverted L-shaped guard board, the other 
guard board being kept at the proper distance from, 
the rail by means of a steel distance piece 5in. lony, 
channel shaped, as shown in Fig. 34, and made oj} 
jin. metal, thus forming the slot for the collector 
shoe. The arrangement is such that projection, 
on the upper portions of the insulators act in con 
junction with the guard boarding to keep the rail 
in position. The whole thing is wonderfully simple, 
but, as we have said, is exceedingly effective. Th: 
slot is only 2in. wide, so that it is impossible for th 
foot to enter it if the guarding be stepped upon, 
and ‘unless a person wilfully inserts a hand or piece 
of metal into the slot it would appear to be impossibk 
for a shock to be received. 

At places such as cross-overs, &c., where it is 
necessary to have gaps in the third rail, these gap: 
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Fig. 41—SECTION OF COLLECTOR SHOE 


are bridged over with cables. Normally two 0.5 
square inch cables or a single 1.0 square inch cable 
are used for this purpose. They are insulated with 
vulcanised bitumen and are laid in wooden troughs, 
which are filled in with bitumen. These troughs 
are, wherever the circumstances permit, carried 
above ground on short posts, as will be seen on 
the left in Fig. 38, which shows the electrified linc 
just outside Radcliffe Junction Station. Where, 
however, they have to be run underground, Howard 
troughing is used in each case. It will be under 
stood that where the rail is interrupted it was necessary 
to ramp it inwards towards the running rail at the 
ends, so as to prevent the shoe fouling it, which 
otherwise it would do because its controlling spring 














Fig. 33—-THE ELECTRIFIED LINE AT RADCLIFFE JUNCTION 


are 30ft. long and their joints are made to come in 
the spaces between insulators. At the joints and 
at distances spaced 7ft. 6in. apart are arranged steel 
clips made of jin. metal 3in. wide. These are of 


8fin. in diameter in the hood and 6;sin. high, the 
actual creeping surface from rail to earth being 8in. 
The metal of the rail does not actually touch 
the porcelain of the insulators, for a wood packing 














Fig. ©—MOTOR BOGIE 








is inserted between the surfaces so as to act as a 
buffer. The anchor insulators were specially designed 
for the work and were supplied by Bullers Limited. 
By them the rails are anchored every 100 yards. 


the form shown in Fig. 34. They are placed so as 
to come underneath the rail and the guard boards 
and to clip all three together when a standard per- | 
manent way key is driven in between one side of the 





Fig. 39—-THE ELECTRIFIED LINE NEAR CRUMPSALL 


would naturally tend to force it towards the running 
rail. An example of this is illustrated in Fig. 39, 
which shows the electrified line in the neighbourhood 
of Crumpsall Station. A plan showing the layout 
of the running rails and the third and fourth rails, 
as well as the arrangement of the bonds, gap cables, 
&c., for cross-over roads in the neighbourhood of a 

















Fig. 42—200 HORSE-POWER MOTOR 


station, is given in Fig. 43. It will be understood 
that this engraving shows the original drawing broken 
in halves, the part which was originally at the right- 
hand side being now arranged below the left-hand 
half. 
THE FOURTH OR RETURN RAIL. 

Figs. 38 and 39 also show the fourth rail, which, as 

will have been gathered from Fig. 35, is of square 
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section with the corners rounded off, this section 
having been adopted on account of the small surface 
exposed over a given volume of rail, and hence the | 
small amount of maintenance required in painting, | 
kc. Thecross-sectional area of this rail is 8.84 square 
inches, and the rails, which, like the third rail are | 
in lengths of 60ft., weigh 88.5 lb. per yard: Their | 
composition and electrical conductivity are identical 
with those of the live rail. The rail is placed centrally 
between the running rails and is held in position by 
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THE COLLECTOR SHOE. 


The actual method of mounting a collector shoe on 


The general arrangement of the collector shoe is | a motor bogie is shown in Fig. 40. It will be observed 


shown in Fig. 37. It will be observed that the shoe 
itself is formed of a plate of cast steel 8in. wide and 
lin. in maximum thickness, with the ends chamfered 
away. This shaping is not quite the same on each 
side of the shoes, for whereas the flat portion of the 
contact face is 2}in. long, the flat part of the outside 
face is-43in. wide, the chamfering extending inwards 
for 1gin. at both ends. The thickness of metal left 
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that it is bolted to a wooden beam, the ends of which 
are in their turn bolted to projections taken down 
from the axle-boxes. 


ROLLING STOCK.—THE MOTOR BOGIES. 
The motor bogies, as shown in Fig. 40, have been 
built with their motors complete at the company’s 
Horwich works. Several were going through the 
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Fig. 43—-ARRANGEMENT OF THIRD AND FOURTH RAILS AT A CROSS OVER 


iron dogs driven into the sleepers, wooden pads 
lin. thick coming between the rail and the sleeper. 
In addition to this the rail is anchored every 100 
yards, as is the third rail. Each joint is bonded 
across by two bonds, which together have a combined 
effective area of 0.65 square inch. They are also 
cross-bonded every 100 yards to the running rails 
with cable bonds of 37/15’s 8.W.G. copper, one such 
bond being visible on the right-hand side in Fig. 39. 
The running rails are also bonded at the joints 


at each end is ;;in.. and the general shape is shown 
in the enlarged view of the cross section given in | 
Fig. 41. The shoe forms the lower part of a cast steel | 
plate, which is hinged in a cast steel carrier by | 
means of two case-hardened pins, so that if it were | 
free to do so it would vibrate like a pendulum. 
As a fact, however, it is restrained by a coiled | 


spring which presses against a tongue forming | 
part of it, which is taken up to a point well | 


This spring, which has a! 


above the hinge pins. 





shops at the time of our visit, and it was explained 
to us that great care was being taken with the 
machining of all the parts so as to ensure inter- 
changeability. The general construction of the bogie 
and the arrangement of the two motors and gearing 
on it are so well shown in Fig. 40 that but little 
explanation is necessary. There are two motors to 
each bogie and each is connected to the axle through 
spur gearing, the ratio of reduction being as 59 is to 25 
or as 1 to 2.36. There are a shoe beam and collector 
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with two stranded cables. The return is therefore | 
formed by the two running rails and the fourth rail. | 
The track is fed from the sub-stations by means of 
feeders, which take the shortest course to the track | 
rails, but no supplementary feeders are used. As 

will have been gathered from Fig. 26, page 101 ante, 

the live rail is divided up into sections, which are 

connected through section switches placed alongside 

the live rail and operated as ordinary hook switches. 

The laying of the whole track equipment was carried 

out by the railway company. 


Fig. 44—SECTIONS OF 200 HORSE-POWER MOTOR 


working pressure of 50 Ib., brings about the pressure 
of the contact shoe against the side of the third rail, 


| as will be well understood from an examination of 


Fig. 37. This drawing makes things so clear that 
not much more description is needed. It may be 
pointed out, however, that the position of the contact 
shoe can be adjusted both vertically and transversely 
by means of an adjustment bracket, which is milled 
or toothed for the purpose at jin. pitch. The per- 
missible vertical adjustment is 2}in., and the per- 


missible transverse adjustment lin. to either side.| are series wound for 1200 volts. 


Swain Se, 


shoe on each side of each bogie, Each motor car 
has two bogies and hence four motors, each of which 
is of 200 horse-power, so that each motor coach is 
equipped with 800 horse-power. ‘The wheel base 
of the bogie is 9ft. and the diameter of the wheels, 
which are of the company’s standard locomotive 
pattern, is 3ft. 7in. There are two brake shoes per 
wheel. 
THE MOTORS. 

The motors, which are illustrated in Figs. 42 and 44, 

They are, as 
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will be seen, provided with commutating poles, 
and are totally enclosed. The field frame is 
in one piece. and of the box type, the main 
poles being arranged vertically and _ horizontally, 
this arrangement having been found to give the 
best space efficiency in the limited room available. 
The question of ventilation has been very carefully 
considered. The armature laminations are carried 
on & hollow spider, which also carries the commutator. 
There is a free passage for the air through the spider 
and through the ventilating gaps in the armature, 
which are continued through the main poles to the 
outside atmosphere. The armature coils are all 
insulated with solid mica, and the field coils are 
enclosed in brass to keep them from being injured 
by oil getting at them. Ring lubrication is used 
for the armature shaft and oil lubrication with pads 
for the suspension bearings. The brush gear is 
very rigidly constructed. It is carried on a steel 
yoke bolted to the frame, which is insulated with 
solid mica. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. IV.* 

THE successful operation of a- storage battery 
depends very largely upon the degree to which the 
makers’ instructions are adhered to. Every accumu- 
lator maker sends out with his batteries an instruction 
sheet or book, and although different manufacturers 
do not all recommend the same treatment there are 
certain fundamental points which apply more or less 
definitely to almost every form of accumulator made. 
Careful and methodical attention must be paid to 
certain important parts, and the attendant must 
learn to detect the first symptoms of trouble. 

Accumulators must be given a proper amount of 
charge, but excessive overcharging must be avoided, 
for not only will an unnecessarily rapid accumulation 
of sediment and excessive evaporation result, but 
what is more disastrous, the life of the plates will be 
shortened. From the standpoint of power, life of 
battery, and economy, the best practice is that which 
embraces what is known as a regular charge—a charge 
given when the battery is from one-half to two-thirds 
discharged. If it is necessary to charge the battery 
daily an overcharge should also be given once a week, 
or if the regular charge is not given so often once 
every fortnight. The state of the battery may be 
gauged by two methods (1) by noting the specific 
gravity of the electrolyte in a pilot cell, and (2) by 
measuring the voltage of the battery, or rather that 
part which does not include the regulating cells. 
The pilot cell method is recommended by the Chloride 
Company, and the voltage method is advocated as 
@ check on the gravity, or in cases where, due to the 
character or inaccessibility of the cells, the pilot cell 
method is impracticable. Readings should be taken 
on this single cell with sufficient frequency to indicate 
its state of charge and discharge, these readings 
serving as a guide to the operation of the battery as 
a whole. 

Once a pilot cell has been selected it should be 
adhered to, unless, of course, it has to undergo repairs. 
Its electrolyte should be maintained at a fixed 
level—about jin. above the top of the plates—a 
small quantity of distilled water being added occa- 
sionally—preferably at least once a day—as a sudden 
drop in the gravity consequent upon the addition 
of a considerable quantity of water will thereby 
be prevented. The level at which the electrolyte 
is to be maintained should, in the case of glass boxes, 
be marked by a painted line, and in the case of lead 
boxes by an S-shaped strip of lead hung over the 
edge of one of the glass supporting plates. 

The battery should be charged at or as near as 
possible to the normal rate until the following con- 
ditions are fulfilled :—(1) Until the gravity of the 
electrolyte has risen to a point which is 5 deg. 
below the maximum reached on the preceding 
“ overcharge’; (2) until the voltage across the 
main battery has risen to a point which is .05 to 
. 1 volt per cell below what it was on the preceding 
overcharge, the charging rate being the same in both 
cases ; and (3) until the cells are all gassing mode- 
rately. When taking readings temperature effects 
on specific gravity and voltage must be borne in 
mind. If the battery is charged daily, then once 
a week, and always on the same day of the week, the 
regular charge should be prolonged until (1) the 
gravity of the pilot cell has reached a maximum, 
five successive fifteen-minute readings showing no 
further rise ; (2) with a constant charging rate the 
five successive voltage readings with a fifteen minutes’ 
interval should show no rise; and (3) all the cells 
should be gassing freely. If the battery is not 
charged daily the overcharge should be given every 
fortnight. 

The voltage at the end of a charge is not a fixed 
voltage. It varies with the age of the battery, the 
temperature of the electrolyte and the charging rate. 
Hence a fixed voltage must not be assumed when 
utilising the voltage method for determining when 
the charge should be completed. When a2 battery 
is first installed the voltage at the end of an over- 
charge at normal rate will be from 2.55 to 2.65 volts 
per cell with the temperature at 60 deg. Fah., but 
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as the age of the battery increases the voltage | 
gradually falls until in some cases with both the | 


charging rate and temperature normal it will have 
fallen to 2.4 volts or thereabouts. 
lowered with an increase of temperature above 
60 deg. Fah. and cofrespondingly increased with 
lowered temperature irrespective of the age of the 
battery. 
normal rates will respectively produce 
higher and lower charging voltages. 

After charging is completed and the current is 
cut off the voltage per cell will fall immediately to 
about 2.2 volts and then quite rapidly to 2.05 volts, 
at which point it will remain whilst the battery is 
on open circuit. When the discharge is started the 
voltage will at once fall to about 2 volts per cell or 
slightly under, depending upon the rate of discharge. 
Also after the completion of a charge, particularly 
an overcharge, the specific gravity of the electrolyte 
will slightly rise, owing to the passing off of the gas 
bubbles formed during the charge. For this reason 
all pilot cell gravity readings must be taken before 
the charging current is cut off. 

Readings should be taken regularly and should be 
recorded. The specific gravity of the pilot cell and 
the voltage across the main battery should be read 
and recorded just before the beginning and end of 
every charge. On the day of the overcharge a 
gravity reading of each cell should be taken just 
before the charge, and each reading should be 
recorded. The gravity reading should be taken 
whilst the battery is on open circuit. On the same 
day, just before the overcharge, a voltage reading of 
each cell should be taken while a discharge, equal 
to the ten-hour rate of discharge, is passing. At 
the end of the overcharge, and while the charging 
current is still flowing, a voltage reading of each cell 
should again be taken and recorded, and after the 
overcharge a gravity reading on each cell on open 
circuit should again be taken and recorded. Voltage 
readings should never be taken with a battery on 
open circuit. Such readings are valueless. Any 
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this practice to excess. The best method of separately 
charging a cell is to cut it out of circuit during several 
discharges and by coupling it up again just before 
the following charges. It may also be given a separate 
‘charge from the generator through a water rheostat 
or from a small milking booster. A low cell should 
not be put into service until when on charge five 
successive hourly readings of the gravity and voltage 
show no change. The plates should also have the 
| normal colour and gas freely. 
| The specific gravity of the electrolyte in a Chloride 
| battery in good condition when fully charged and at 
|@ normal temperature of 60 deg. Fah. should be 
| between 1.205 and 1.215. Owing to loss through 
| spraying towards the end of cherges and to absorption 
by the sediment the specific gravity of the acid 
gradually falls away, and the rapidity with which 
this océurs depends upon the work and the care the 
battery receives. Unless a compensating hydrometer 
is used allowance must be made for temperature 
variation on a rough basis of an increase of | deg. 
of specific gravity for each 3 deg. Fah. decrease in 
temperature and vice versd. For instance, an electro- 
lyte having a specific gravity of 1.215 at 60 deg. Fah. 
will have a specific gravity of 1.218 at 51 deg. Fah. 
and 1.212 at 69 deg. Fah. Hence two factors must 
be considered when reading the specific gravity of 
an apparently fully charged cell :—(1) What effect 
has the temperature of the electrolyte on the reading, 
and (2) has the electrolyte normally a specific gravity 
of 1.215 at 60 deg. Fah., or has it fallen in the ordinary 
working to, say, 1.205. It would be useless to 
attempt to force up the specific gravity of the acid 
by charging if the electrolyte normally reaches 
1.215. If, however, it is found that owing to the 
above causes the gravity of the electrolyte at the end 
of an overcharge and at normal temperature has 
fallen to 1.195, it should be brought up to the 
standard by the addition of 1.400 acid. This acid 
should be added in place of water when “ topping up ” 
the cells; that is to say, when edding water to the 
other cells to compensate for evaporation. Acid 
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Fig. 19—BATTERY STAND 


cell that shows a falling off of its specific gravity 
or voltage relative to the surrounding cells should 
be nc ted and attended to as soon as possible. Besides 
the above readings, readings of the temperature of 
the pilot cell should be taken and recorded at least 
once each day and preferably at the end of a charge, 
and all the readings should be entered on a form speci- 
ally supplied for the purpose. 

When batteries are employed in connection with 
automatic reversible boosters or rapidly-fluctuating 
loads such as those met with in steel works and other 
large power installations, the rules given above for the 
operation of a battery which is required to give a 
steady daily discharge followed by a daily charge 
must be modified. The battery and booster give the 
best result with the battery working about two-thirds 
fully charged, but the battery cells should be brought 
up to the free-gassing state for ten minutes towards 
the termination of the day’s work. Once a week 
the battery should be charged up until each cell 
shows indications of being completely charged. The 
plates should assume a healthy colour and give off 
gas freely, and the voltage of the cells and the 
specific gravity of the acid should attain the maximum 
value and remain constant for a period of two hours, 


during which time the charging rate must be kept | 


constant. The chief indications. of trouble are 
falling off of specific gravity or voltage relative to 
the surrounding cells, lack or deficiency of gassing on 
overcharge, and the colour of plates appreciably 
different from that of other plates in surrounding 
cells. These are the symptoms which indicate 
that a cell has deteriorated or is deteriorating below 
the standard of the healthy cells. If the cause is 


discovered and removed immediately the cell will | 


usually be restored to its normal condition on the 
following overcharge. But if after this overcharge 


the cell is only partially restored to its normal con- | 


dition it must. be carefully charged during the ensuing 
week. It may in some cases be necessary to give 
the cell an overcharge independently of the remainder 
of the battery, but care should be taken not to carry 


should only be added, however, when it has been 
clearly demonstrated that the reduced specific 
gravity is directly due to normal effects, and it is 
advisable that the battery makers should be con- 
sulted before this practice is resorted to. Under 
no circumstances should acid be added to a cell 
that contains a short-circuit or one working at 
high temperature, with unsuitable water, or with 
impurities in the electrolyte. Under-charging or 
insufficient work may easily account for the low 
specific gravity. For “ topping-up cells” distilled water 
is preferable. If this is not available, a sample of 
the water it is proposed to use should be submitted 
to the accumulator makers. The electrolyte should 
never be allowed to fall below the top of the plates 
nor must the cells be filled too full. Water should 
be added with sufficient frequency to keep the elec- 
trolyte from }in. to fin. above the tops of the plates. 

On no account must the top edges of the plates 
be exposed. Rain water may under certain condi- 
tions be suitable for “ topping-up’’ purposes. When, 
however, the plant is near the coast or near large 
chemical works and large manufacturing towns 
it is usually very unsuitable. Hard water and 
water from drain pipes of steam engines and from 
steam traps of boilers treated with boiler compound, 
water from péaty districts and from the mains of most 
towns must be regarded as totally unsuitable for 
use in batteries. 

If it is discovered that foreign matter has found 
access to a cell it should be removed immediately. 
Should its removal be delayed a considerable amount 
of impurity may be imparted to the electrolyte, 
in which case the acid must be renewed. The change 
| should be made when the battery is discharged and 
| just before the commencement of a charge. Parti- 
| cular care must be taken to ensure that the elements 
are not allowed to become dry. The above recom- 
mendations apply in particular to Chloride batteries, 
and they are throughout up to date. 

As regards the insulation of batteries, we will take 
the recommendations of the Hart Accumulator Com- 








Fes. 11, 1916 


THE ENGINEER 


129 








pany, some of which apply to some extent to accumu- 
lators made by other firms. When glass boxes are 
used they should stand in separate trays containing 
sawdust, and these in turn should be supported 
on glass oil insulators, one at each corner of 
the box. For small cells the above Company 
supplies india-rubber discs instead of trays. One 
of these rubber discs is placed on top of each insulator, 
thus separating the latter from the glass box. Before 
the insulators are placed in position a little insulating 
oil, supplied by the makers, is poured into the bottom 
portions of the insulators, and then the tops, which 
are larger than the bottom portions, are fitted on. 
When wood trays are supplied, each tray is placed on 
a table or bench, and the glass box should be bedded 
on finely sifted sawdust in the tray, so that an equal 
bearing is obtained all over the surface. The cells 
should be placed on strong pitch pine bearers, well 
painted with shellac varnish. When the cells are 
in tiers, as shown in the drawing Fig. 19, a space of 
not less than 30in. should be allowed between the tiers. 
The drawing shows a stand made for 55 Hart 13 plate 
cells with @ capacity of 415 ampére-hours. The 
practice of erecting cells in tiers is only adopted when 
there is a shortage of floor space, for the cells are more 
easily examined and attended to when they are all 
on the same level. The cells should be placed with 
the edges of the plates facing the gangway, and should 
only be arranged in double rows where they are 
accessible from each side. A space of about }in. 
should be left between the trays. If there are no 
trays then the glass boxes should be separated by 
about Il}in. from each other. For connecting the 
cells together the Hart Accumulator Company 
supplies a special device known as a master connector, 
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of the old battery in the manner shown, and if it is 
found that one half takes persistently more than its 
share of current, a resistance should be inserted in 
series with that half. This arrangement is used by 
the Tudor Accumulator Company. 

Before connecting a dynamo to a battery the 
| polarity of the leads of the former should be tested. 
| This may be done by pole-finding paper, or by placing 
two clean strips of sheet lead, separated from one 
| another by a block of wood, in a stone jar filled with 
| dilute sulphuric acid. On connecting these strips of 
lead to the dynamo with an incandescent lamp in 
series it will be found that after the machine has been 
at work for a few minutes one of the strips will become 
brown, and this is the strip to which the positive pole 
of the dynamo has been connected. When everything 
is ready for charging and the dynamo has had a trial 
run acid is poured into the cells until the level rises 
to about lin. above the plates. The acid must be 
free from impurities such as iron, arsenic, nitric 
or hydrochloric acids, and if supplied in concentrated 
form it must be diluted with pure water to the specific 
gravity of 1190, as shown by the hydrometer. If 
the acid is not obtained from the makers ready for 
use, ‘‘ Brimstone”’ sulphuric acid, with a specific 
gravity of 1840, must be slowly poured into distilled 
water in a separate mixing vessel and then well 
stirred and allowed to cool before the specific gravity 
is taken. On account of the heat generated the 
mixing must be done with great care and distilled 
water must be used. Before pouring the acid into 
the cells it must be allowed to stand for several hours 
until it is quite cool. The proportions by measure 
are about five parts of water to one part of acid. 

Before the battery is switched into circuit with the 
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Fig. 20-METHOD OF INCREASING 





with the aid of which the lead lugs, after having been 
cleaned, are drawn together, and afterwards the 


permanent connection is made by a non-corrosive | 


terminal connector. 


Swain Sc. 
THE CAPACITY OF A BATTERY 


| charging dynamo care must be taken to ensure that 
| the proper electromotive force is being generated. 








| 
On no account must acid be placed in the cells until | 


everything is ready for charging. The positive pole 
is painted red, and it is the pole to which the 
brown plates are connected. The negative pole is 
connected to the grey plates. Unlike poles of adjacent 
cells are connected together, thus giving a discon- 
nected positive pole at one end of the battery and a 
disconnected negative pole at the other end. These 
poles are connected to the corresponding poles of the 
charging dynamo. Cells should never be connected 
in parallel so as to form single cells of larger capacity. 
One method of doubling the capacity of a battery 
is shown in Fig. 20. If a new battery exactly similar 
to the existing one were provided, it would either be 
necessary to use a separate regulating switch or else 
to couple the regulating cells of the two batteries 
one by one in parallel. 
extra cost, and the inconvenience when working of 


adjusting each battery separately, whilst the second | 
method must, as already stated, be condemned, for | 


single cells coupled in parallel never divide the 
current equally, and are bound to give trouble. 
According to the scheme illustrated in Fig. 20, the 
new cells are double the size of the old cells, but 
there are only half as many new cells as old cells. 
The original battery, it will be noticed, has been 
divided, and the two halves coupled in parallel, and 
the new cells, some of which are regulating cells, are 
connected in parallel with it. Provided reasonable 
care is taken to keep the specific gravity of the acid 
equal in the two halves of the battery, and that low 
cells are properly attended to, the current will divide 
fairly evenly between the two halves of the original 
battery, both when charging and discharging. It is 
advisable, however, to insert an ammeter in each half 


The first method involves | 


THE ANNUAL REPORT OF THE U.S. NAVY 
DEPARTMENT. 


THE annual report of the Secretary of the Navy of the 
| United States is largely characterised by the verbosity 
| which has marked his yearly pronouncement since the 
| present Administration came into power, and the really 
|important parts of the report can be condensed into a 
| small space. 

| BUILDING PROGRAMME. 


| Mr. Daniels urges a five-year building programme for 


| the purpose of bringing the American navy up to a state 
| of sufficient preparedness by the year 1921. Counting 
| such vessels as would be useful at that date, the navy, 
| according to Mr. Daniels’ figures, would be composed of 
| the following vessels, built or building, in 1921 :— 





Battleships, first line 27 
Battle-cruisers  .. .. 6 
| Battleships, second line 25 
Armo cruisers... .. 10 
Scout cruisers a 13 
Cruisers, first-class ; 5 
| Cruisers, second-class .. 3 
| Cruisers, third-class 10 
| Destroyers .. .. 108 
| Fleet submarines .. 18 
Coast submarin Pe a a ee ees 157 
Monitors Re ah dee. Sagat >, mies 3051 7a eee. tae cee 
pear ge Rt IE alg ag) Wis ipa Lael erp Ae ane 7: 
up ips cones 
Peel chips Siticate vee 15 
Tenders to torpedo vessels 3 
Specialtypes.. .. .. .. 8 
Ammunition ships. . 2 


GUNNERY. 


Mr. Daniels declares that ‘“‘ the gunnery of the fleet has 
shown most gratifying progress.” And in confirmation 
of this he states :—‘‘ The test of target practice, under 
rules more exacting than ever before, has shown a marked 
advance in gunner efficiency and has led the commander- 








in-chief to express the opinion that the scores made by 
battleships during the autumn practice were higher than 
ever before made in the open sea. The performance of 
eleven battleships whose records at the last practice have 
been computed shows an average increase in gunnery 
efficiency of 30 per cent. over corresponding prectice of 
last year. Most careful and earnest attention is con- 
stantly being directed towards gunnery training by the 
commander-in-chief. Boards of officers to observe the 
firing and ascertain the causes of errors were appointed. 
The result has been the elimination of faulty methods 
wherever found. Continued improvement may confidently 
be expected.” 
AUXILIARIES. 


The report emphasises the fact that the United States 
navy is woefully short even to-day in the matter of 
naval auxiliaries. Mr. Daniels says :—‘‘In order to 
ensure the maximum efficiency to our present fleet in 
time of war, we would need 400 merchant vessels for 
auxiliaries, with a total tonnage of 1,172,000 gross. It 
has been estimated we could draw approximately 800,000 
gross tonnage from our present privately-owned merchant 
marine, but most of these ships would not be suitable 
for the best service, and there would still be wanting 
400,000 gross tonnage to meet the needs of the navy of 
to-day, not considering the larger programme the Sixty- 
fourth Congress will undoubtedly authorise. How shal! 
this need be met? Clearly the only certain and satis- 
factory way is for the Government to seize the opportunity 
of providing the necessary auxiliaries by constructing 
ships for commercial uses so built and manned as to give 
to the navy its essential requirements. This would 
round out the programme recommended and in time of 
war give us a well-proportioned fleet. In its report of 
November 9th, 1915, the General Board emphasises the 
need of auxiliaries necessary to the movements and main- 
tenance of the fleet.” 


NaAvAL ENGINEERS. 


We turn now to the reports of the technical bureaus. 
Seventeen years ago the line and staff differences in the 
United States navy were largely done away with by 
amalgamating the line and the engineer corps. While 
this removed some administrative friction it did not 
revolutionise the individual officer nor make a competent 
engineer out of every graduate from the U.S. Naval 
Academy. A number of serious accidents in the engi- 
neering division of the American fleet has emphasised 
this, and the following from the present report of the 
Chief of the Bureau of Navigation gives food for reflec- 
tion :—‘‘In considering another source of supply of 
commissioned line officers to meet the present urgent 
demands of the navy, it occurs to the bureau that the 
question of drawing on the graduates of technical colleges, 
who have received degrees of mechanical or electrical 
engineer, is worthy of serious thought. Our present 
system requires all line officers to perform deck duties as 
well as engineering duties. This is as it should be, for 
@ ship is in reality a machine, and every line officer is 
and ought to be an engineer. There is, however, a sufficient 
difference between the propulsive machinery of a ship 
and that of other departments to warrant some officers, 
and a goodly number of them, devoting their entire time 
and attention to the same. This is absolutely necessary 
if we are to develop officers of the highest attainment in 
propulsive machinery design, which is to-day a problem 
second to none in importance to the navy. A number of 
officers have developed very high talent along these 
lines, but out of justice to themselves and their future 
careers in the navy they must consider specialised engi- 
neering an avocation rather than a vocation, in conse- 
quence of which it is necessary for them to continually 
change from one kind of duty to another while trying 
to be proficient in both. In the meantime the service is 
the loser.” 

WiRELEss TELEGRAPHY. 


There are some interesting data in the report of the 
officer in charge of the Naval Radio Service. For the 
present we can limit ourselves only to the material side 
of the subject, and make the following quotation :— 
‘“The period covered by this report showed continued 
progress both in the development of apparatus for sending 
and receiving and in administrative and operative features. 
A standard is fast approaching in administrative details, 
but the rapid progress in material features does not 
indicate that the limit of means or systems of communica- 
tion is yet reached. The principal development affecting 
material for long-distance communication has been by 
means of continuous undamped waves, and of the several 
systems used there is no complete authority yet for in- 
dicating which will give the best or most consistent and 
efficient results. The Department for the time being 
placed its faith in the Poulsen system, which uses an arc 
as the means of producing undamped waves, and its 
judgment has been justified from the results obtained 
from the new Darien station in the Canal Zone, which 
is fitted with this system, and continuous relialbie com- 
munication was at once effected between Arlington and 
Darien, a distance of 1791 nautical miles. (Other systems 
producing undamped waves are generally of the machine 
type, using high-frequency generators as the initial 
source of power. Of these machines the best known type 
being developed in this country is the Alexanderson 
machine, manufactured by the General Electric Co., but 
to date not enough satisfactory data has been obtained 
by the department to state what place this machine 
occupies in long-distance work. This machine runs at a 
speed of 3000 revolutions per minute and generates the de- 
sired frequency directly into the antenna. There is another 
machine of American manufacture known as the Neuland 
machine, which is still in an experimental stage. This 
machine is of the ‘vernier’ type and generates the 
required frequency directly in the antenna.” 


RECEIVERS. 


As all communication by radio-telegraphy depends 
upon both transmitting and receiving apparatus, it is 
difficult to determine which of these two factors plays the 
most important part. It is doubtful whether the improve- 
ments in transmitters has kept pace with the receivers. 
During the year the Department employed Dr. Alfred 
Cohen for six months for the purpose of developing the 
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Cohen patent on electrostatic coupling receivers. This 
receiver proved to be entirely successful and resulted in 
the manufacture of the Navy Receiver, Type A, which is 
believed at this time to be the most selective and efficient 
receiver in use. Associated with Dr. Cohen in the develop- 
ment of this receiver was Mr. G. H. Clark, the Depart- 
ment’s expert radio aid, who was of great assistance. 

In connection with receivers Dr. Lee De Forest con- 
tinued his studies in developing amplifying apparatus 
in connection with the audion to increase the intensity 
of received signals. In the summer of 1914 twelve three- 
step audion amplifiers for use in amplifying spark signals 
were purchased by the Department and gave remarkable 
results, to the extent of increasing by about 30 per cent. 
the range of communication for ships and stations to 
which this apparatus was supplied. In collaboration 
with Dr. Austin, the bureau’s technical expert, and Chief 
Electrician—now Gunner Radio—Eaton, Dr. De Forest 
made great improvements in his amplifying apparatus, 
with the result that a supply of 50 combination audion 
detectors and one-step amplifiers was obtained, so con- 
structed that either continuous oscillation waves or wave 
trains could be received, depending upon the position of 
a small switch on the receiver. Although difficulties have 
arisen in the oscillating circuits when connected with 
different types of receivers, the apparatus is in use and 
giving great satisfaction. 

With the first introduction of continuous oscillation 
apparatus, tikker detectors were issued to the service 
for receiving these oscillations, but they are being gradually 
replaced by the ultra-audion detector. About 100 ships 
are now fitted with tikkers and 10 with ultra-audions, 
and about half the shore stations have tikkers, while 12 
have ultra-audions. 

Although the Department placed its faith in the are 
system of the Poulsen patents as furnished by the Federal 
Telegraph Company of America, it was not content to 
rest with the apparatus as furnished, and the experience 
gained at Tuckerton, Arlington and Darien resulted in 
making changes which considerably increased the eftici- 
ency. Among the improvements made were :— 

(a) The use of kerosene or gasoline in the arc chamber 
instead of alcohol or gas. 

(6) Connecting the are magnet sparks in parallel instead 
of in series. 

(c) Grounding towers to obtain better results with same 
input power. 

(d) The use of condensers around the are terminals. 

(e) Development of key for greater speed with minimum 
sparking. 

(f) Improved method of loading the antenna. 


GENERAL. 


From the report of the Chief of the Bureau of. Steam 
Engineering we have the following principal items :— 

The maintenance in an efficient condition of the motive 
machinery and of the electric plants of the vessels of the 
fleet and of the various activities on shore necessary 
thereto, has been a task of no little difficulty during the 
past fiscal year. The progressive reduction in appropria- 
tions for maintenance, coincident with an increase in the 
size of the fleet and of the horse-power of its machinery, 
has made it almost impossible to do anything more than 
to keep the present equipment in satisfactory condition. 

Marked extension has been made in the installation of 
emergency lighting systems on board ship, and further 
experimenting with submarine signal apparatus has 
furnished valuable informacion for improvement in this 
means of signalling. 

The improved type of searchlight referred to in last 
year’s report is being developed by manufacture in this 
country. Conversion of old searchlights, which was in 
contemplation, has been deferred on account of lack of 
funds. The work of doubling the electric capacity of 
26 destroyers has been completed, and they are now 
being equipped with larger searchlights, thus increasing 
their value for scouting purposes. 

Tests were completed on board the Maryland and at 
the experiment station of Alaskan coal from the Matanuska 
fields, and in both cases with satisfactory results, the coal 
having been found suitable for use on board naval vessels. 
The coal stored at New London under the three different 
conditions—in the open, under cover, and under water— 
was given the fourth annual evaporative test. No 
marked difference in evaporative efficiency was shown 
between the coal stored under different conditions, and 
no conclusive evidence developed as to the best method 
of storing coal. 

ORDNANCE. 


From the report of the Chief of the Bureau of Ordnance 
the following items of especial interest are culled :— 

With the object of keeping pace with the increased 
range of modern naval warfare the bureau has increased 
the power of the l4in. guns for the California, Mississippi 
and Idaho by increasing the length of the gun to 50 calibres 
and enlarging its chamber capacity. 

In August, 1914, a type 16in. gun of 45 calibres length 
was tested. This gun fulfilled the highest expectations 
of its design, and the bureau believes it to be as powerful 
& gun 4s is in existence to-day. 

The mounts for battleships Nos. 43 and 44 are similar 
to those for the California class, except that provision is 
made in the design for a maximum angle of elevation of 
30 deg. for the turret guns. While the utility of as great 
an elevation as 30 deg. may be very remote, it has been 
attained in the design with so little sacrifice as to warrant 
the change. 

The bureau’s design of 3in. submarine gun and mount 
has passed successful tests at the proving ground, and it 
remains only to observe its behaviour in service. On 
submarines after the M class this mount will be modified 
to give greater elevation for use against aircraft. 

A one-pounder aircraft gun has been designed, and the 
bureau expects to increase the calibre as soon as the first 
gun and mount have been completed. Experiments 
with this gun will provide data for the further improve- 
ment of such artillery. 


Director INSTALLATIONS. 


Director installations have been made on the Michigan, 
Delaware, South Carolina, Utah, Florida, Arkansas, 
Wyoming, New York and Texas. It is proposed to fit 
this installation on all other turret ships back to and 





including the New Jersey class, and in all ships building. 
As this sytem does not interfere in any way with the 
present gear it is believed to be a valuable adjunct at 
present, in that it undoubtedly provides a means of 
obtaining fairly accurate results in very heavy weather, 
or in smoke, spray or gases, when the present system 
would be admittedly unsatisfactory. Further develop- 
ment after experience may enhance the value of the 


system. 
Great difficulty has been experienced in obtaining 
shell in accordance with the new specifications for 


armour-piercing projectiles, which were first put into 
practice in 1913. 

For some months the bureau has been experimenting 
with the manufacture of armour-piercing projectiles at 
the Naval Gun Factory, and has produced satisfactory 
shell of 8in. calibre. The manufacture of experimental 
shell of larger calibre is being undertaken. The specifica- 
tions for armour-piercing projectiles are undoubtedly 
severe, but they can be met. Difficulty is being experi- 
enced in inducing manufacturers to undertake contracts 
for such projectiles. 
fact that other manufacturers have succeeded in producing 
the required shell, and their evident reluctance to under- 
take their manufacture, the bureau believes that a pro- 
jectile factory should be established by the Government, 
and has submitted estimates elsewhere for this purpose. 

By means of improved methods the Naval Powder 
Factory at Indian Head was able to produce during the 
fiscal year of 1915 700,000 lb. more than during the pre- 
ceding year. It seems that the record of stabilised powders 
continues to be excellent, and the life of these powders 
is conservatively estimated at fifteen years, and is probably 
twenty years or even more. Much work has been done 
during the past year towards replacing un-stabilised 
powders afloat with stabilised powders. 

The development of machines for regularly piling the 
grains of powder charges has been successful, and the 
service l4in. charges of the Oklahoma and Nevada have 
been put up with grains regularly piled. It is the inten- 
tion to pile regularly the service powder charges for all 
l4in. guns and later to extend this practice to the charges 
for the 12in. 50-calibre and 12in. 45-calibre guns. 

The torpedo situation is hardly what might be described 
as satisfactory, and in order to supplement the output 
of the torpedo station at Newport and the single private 
concern engaged in the manufacture of automobile tor- 
pedoes, the Navy Department has added a torpedo- 
manufacturing plant to the Naval Gun Factory at Washing- 
ton. The bureau is also experimenting with submarine 
mines and is actually engaged in making some of them. 


Sure Desicn. 

The report of the Chief Constructor contains a number 
of very interesting items. The most significant of these 
we give here :— 

Submarines.—In the past, the designs of submarines 
have not been prepared in the Department. The general 
requirements and specifications of the Department have 
been issued to prospective bidders, who have prepared 
and submitted their own designs. Hereafter, complete 
designs for new submarines will be prepared as for other 
vessels, and bidders will be allowed to bid upon the 
designs of the Department or upon their own designs based 
upon those of the Department. During the year there 
was begun a complete design for the fleet submarines 
authorised by the last Congress. Although each builder 
of submarines has many patents, these patents will not 
constitute a bar to the preparation of designs by the 
Department. It is true that the designing and building 
of submarines is a specialty that requires experience, but 
we now have in the navy adequate experience in this 
connection. 

Battleship Design.—The bureau has, during the past 
year, given very careful consideration and study in 
battleship design to the question of protection against 
submarine and air attacks, as well as against direct gun- 
fire, and conditions in these respects in the specifications 
for the ships next to be purchased have been materially 
improved. In the designs of the battleships of the 
** California” class, after careful investigation and ballistic 
tests the bureau was able to authorise the substitution of 
a considerable amount of relatively cheaper nickel steel 
for the more expensive special treatment steel, with the 
same or greater efficiency. The habitability of these 
vessels has been greatly improved with regard to living 
conditions for the enlisted men; commodious reading 
and recreation rooms have been provided, and also 
laundries for the crew, and, at the same time, improved 
culinary and washing arrangements. A new type of 
destroyer has been evolved having a flush main deck, 
with, it is believed, better sea-going qualities. On these 
vessels there is required metal furniture, non-inflammable, 
as compared to wooden furniture previously furnished 
destroyers. 

At the Experimental Model Basin there will be installed 
an apparatus for making artificial waves, and it is expected 
that this equipment will permit tests that should give 
valuable data regarding the action of ships in waves at sea. 

Diving Tests.—During this past year this bureau has 
completed a very extensive series of deep-diving tests 
under the capable direction of Chief Gunner Stillson. 
Laboratory experiments were first carried out in a tank 
in which depths desired were simulated by means of air 

ressure. The results obtained in this way were later 
checked by actual diving operations in water of great 
depth. As the result of these tests there was demon- 
strated the possibility of diving with safety in greater 
depths of water than had hitherto been reached by divers 
and practical rules for such diving formulated. In addition, 
diving equipment of all kinds was teste out and improve-d 
ments inaugurated. There has been t demand from 
those interested in diving fer the results of these diving 
researches, and the bureau has taken pleasure in dis- 
tributing them freely. In general, it is hoped that, follow- 
ing these experiments, greater improvements will result 
in procedure and methods of diving and in the diving 
apparatus used than have been made in this country 
in many years. 

Salvage of the F-4.—This past spring there took place 
the deplorable accident to the F-4. This accident, how- 
ever, furnished an opportunity for most unusual salvage 
operations. The submarine when located proved to be 
in 300ft. of water. Salvage operations, with meagre 


In view of our own success, and the | 





apparatus, had to be undertaken at this great depth. 
With extemporised apparatus the vessel was raised to 
within about 50ft. of the surface, and the final lift was 
made by means of pontoons constructed at Mare Island 
and shipped to Honolulu. The bureau believes that this 
salvage operation, involving the raising of a vessel weigh- 
ing 250 tons from the depth of 300ft., is unparalleled in 
the history of such work. 

As might easily be understood, he supply of materials 
is a very big feature of the work of the Bureau of Con- 
struction and Repair, and in the past the specifications 
have been drafted with more regard to theoretical than 
practical values. Now, however, experience has taught 
a lesson, and the bureau is profiting thereby. Refinements 
in the specifications for material which are unnecessary 
to the ultimate purpose and which are found to increase 
the initial cost or the cost of inspection without corre- 
sponding benefit have been steadily eliminated. Changes 
in specifications to include the improvements made in th« 
quality of raw materials are constantly being made. 


New SuIps. 

Of general interest will be the following particulars 

of several types of vessels authorised by Congress eight 
months ago :— 

Battleships.—The general dimensions and features ot 

these vessels are as follows :— 

Length on designer's water line 


Length over all 
Breadth, extreme, moulded 


600Kt. 
62 ti. 
96It. 


Breadth, extreme, to outside of armour Y7ft. Sin. 
Mean trial displacement ; . $2,000 tons 
Mean ge Ly cases of keel at ‘trial I displ nce - 
ment, Soft. 
Full penne tag of a eee 2200 tons 
Maximum stowage of fuel oil 3328 tons 
Fuel oil carried on trial 1467 tons 
187 tons 


Feed water carried on trial 
Speed on trial, not less than . . 
Armament— 
Main battery : ; : 
Twelve 14in. 50-calibre breech-loading rifles. 
Four submerged torpedo tubes. 
Secondary battery : 
Twenty-two 5in. 51-calibre rapid-fire guns. 
Four 6-pdr. saluting guns. 
Two 1-pdr. guns for " 
Four 3in. anti-aircraft guns. 


20.5 knots 


One 3in. landing gun. 
Two 30-calibre machine guns. 


Destroyers Nos. 63 to 68.—The general dimensions and 
features of each vessel are as follows :— 


Length on designer’s water line 
Length over al ws 
Breadth, moulded, extreme 
Mean trial displacement . os 
Mean draught to bottom of keel at mean trial dis- 
—— ” , 
Total fuel oil capac ity ; 
Speed on trial not less than 
Battery— 
im 4in. rapid-fire guns (two — mounts). 
Four 2lin. triple torped > tubes (deck) 


Destroyers Nos. 69 to 74.—The general dimensions and 
features of each vessel are as follows :— 


310ft. 

$1L5ft. 3in. 
29ft. 10in. 
1110 tons 


Oft. 5fin. 
290 tons 
294 knots 


Length on = s water line 310ft. 
Length over all . 315ft. Gin. 
Breadth, moulded. ‘ 30ft. Zin. 
Mean trial displacement at 1125 tons 
Mean draught to bottom of keel at mean trial dis- 

lacement .. . ; .. Sft. Ofin. 
Total fuel oil capacity a: 260 tons 
Speed on trial not less than 30 knots 


Battery— 
Four 4in. rapid-fire guns. ~ 
Four 21lin. triple torpedo tubes (deck). 
Two 1-pdr. automatic anti-aircraft guns. 


The plans and specifications for oil-fuel ship No. 15— 
Cuyama—authorised by Act of Congress approved 
March 3rd, 1915, have been completed. The general 
dimensions and features of the vessel are as follows : 

Length between epee ulars 455ft. 
Length over all . 47: 5tt. 
Breadth, moulded . rOft. 
Mean trial displacement .. 


Sin. 


14, 500 tons 


Mean draught to bottom of keel 26ft. 4in. 

Designed speed, full load - 14 knots 

Bunker fuel oil . : 1 568 tons 
7554 tons 


Cargo fuel oil 
The ship will be built at the Navy Yard, “Mare Island, 
California. 

SUBMARINES. 
The United States Government has ceased long since 
to be communicative with regard to its submarines. 
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RAILWAY MATTERS. 





WE understand that the electrification of the Hounslow 
loop of the London and South-Western Railway is making 
such progress that it will probably be opened on the 27th 
inst. 

A sERIOUS collision between two goods trains travelling 
in opposite directions occurred on the evening of the 3rd 
inst. on a single line of the Brecon and Merthyr Company. 
Two of the four enginemen were killed, and one was 
seriously injured. 

THe Union of South Africa Railways Administration 
has ordered the rearrangement of the machine tools in 
the machine shop at Salt River, the purchase of new 
machinery, and the equipment of twenty-three machines 
with electric motors. 

Tue London and North-Western Railway Gazette says 
that at the inception of Lord Derby’s scheme there were 
42,435 men of military age on the London and North- 
Western Railway, and of these 32,823 presented themselves 
for attestation, of which no less than 27,679 have been duly 
attested and placed in their respective groups. 

THE accounts of the London, Chatham and Dover Rail- 
way Company for the past year show a balance of £355,083 
available for dividend. The directors will propose that 
a dividend of 2 per cent. be paid on the arbitration 
preference stock, making with the interim dividend paid 
in August last a final dividend of 4 per cent. on this stock. 


Tae case of the Associated Portland Cement Manufac- 
turers (1900) Limited and others v. the Great Northern 
Railway Company, which will probably decide the justifica- 
tion or otherwise of what is known as the 4 per cent. 
increase in certain rates is announced by the Registrar of 
the Railway and Canal Commission as standing for 
judgment. 

A SERIOUS Collision occurred on the Ist inst. at St. Denis 
Station on the Chemin de fer du Nord, near Paris. An 


express from Calais and Boulogne ran into a truck which | 


had apparently been derailed during shunting operations. 
Most of the vehicles on the express were of old stock, and 


there was considerable destruction, the wreckage sub- | 


sequently catching fire. Sixteen people were killed. 


THE two headings of the Rogers Pass tunnel of the 
Canadian Pacific Railway met recently. 





The tunnel is | 


five miles long, and has been built by parallel pioneer | 


tunnels, 50ft. apart. 


From these cross headings were | 


driven to the centre line of the main tunnel, whence | 


the main headings were driven. 
the pioneer headings were stopped when 5202ft. apart. 
Since then the advance of the main headings has averaged 
520ft. per month. 

Amon the British railway dividends declared last week 
were :—Great Northern 5} per cent., Hull and Barnsley 
1} per cent., Lancashire and Yorkshire 5} per cent., 
Midland 5 per cent., North-Eastern 74 per cent., Great 
North of Scotland 1 per cent., Highland 4} per cent., 
Dublin and South-Eastern 4 per cent., and Great Southern 
and Western 5} per cent. All these rates are the same as 
for the corresponding half of the year 1914, except that the 
Lancashire and Yorkshire was ther 6 per cent. 

Tue Railway Gazette has drawn attention to the fact 
that the use of green headlights for engines is undesirable, 
as it is so easy for the driver of a train on the opposite 
line, when he receives the guard’s “ right-away ”’ signal, 


At the end of last July | 


| manufacturing establishments. 


| slurry suction pipe and nozzle. 


NOTES AND MEMORANDA. 





AmyYL acetate is an ideal paint stripper ; although gene- 
rally too costly for the purpose, its high solvent properties 
and low vitality enable it to remove paint and varnish with 
ease, 

In a paper read before the Institution of Engineers and 
Shipbuilders in Glasgow recently, Mr. B. J. Day urges the 
use of the waste slag heaps to make cement. This forms 
a large industry in Germany at present, the product being 
the well-known ‘“ Eisen’? Portland cement. He points 
out that, although it is not quite so good as Portland 
cement, it requires less fuel consumption per ton. This 
kind of cement is generally quicker in setting than ordinary 
cement, but this property can be controlled by the addition 
of gypsum, plaster of paris, or by hydration. 


An article in a French contemporary: describes a case of 
vibration which occurred in Russia with a turbo-generator. 
It ran perfectly until the exciting current was switched on ; 
then the whole building began to shake, and the machine 
had to be stopped. Careful examination showed that 
there was no defect in the machinery itself, and the vibra- 
tion was then discovered to be due to resonance. The 
effect was caused by the box girders to which the machine 
was bolted ; as soon as the front bolts were slightly loosened 
the vibration ceased. A permanent remedy was found in 
the employment of the Pearson type of coupling, wherein 
thin sheets of copper are inserted between the surfaces, 
which are bolted together. 

Tue Electrical World recently described an arrangement 
which has been adopted in one of the Boston Edison sub- 
stations, whereby alternating current distribution is con- 
tinued through the agency of a battery in case of a slight 
disturbance to the ordinary means of supply. When any 
disturbance occurs which causes the battery to discharge 
at or above a predetermined rate, the reverse-current relay 
closes its contacts, leaving the motor generators—which 
supply energy to tramways—and distributing trans- 
formers on one set of bus-bars and the incoming feeders 
on the other set. There is also a regulator for keeping the 
battery voltage constant, and thus the frequency is kept 
at its proper value. Diagrams of connections are given. 
The battery consists of 344 cells, 72 of which are end cells 
and are used for regulating purposes. It is capable of 
furnishing 2700 kilowatts for 20 minutes. 


THE re-sharpening of files has only within recent years 
become commercially successful, according to a paper pre- 
sented before the International Engineering Congress by 
E. R. Norris, reviewing generally machine-shop equipment, 
methods, and processes. A sand-blasting apparatus is 
being used with success for file sharpening by several large 
This apparatus consists of 
a sheet iron chamber provided with uptake, settling tank, 
slurry mixing tank, slurry overflow pipe, air agitating pipe 
and slurry projector. A door gives access to the inside of 
the chamber. The slurry projector is inclined to the hori- 
zontal at an angle of 25deg., and the nozzle extends 
slightly within the chamber. This projector consists 
essentially of a bronze body to which are fitted steam pipe, 
The steam supplies 


sufficient water for the slurry. The files are sharpened by 


| being held in the slurry jet in such a manner as to expose 


to look through the window of the engine cab and, seeing | 


a green light, take it for his fixed signal and start, away. 
Our contemporary suggests that a green light is quite 
unnecessary and mentions that the London and North- 
Western and the Midland are able to give nine different 
indications with only white lights, while the Great Western 
gets twelve. 

In the Indian Railway Administration report for the 
year ended March 31st, 1914—THE ENGINEER, October 
23rd, 1914—it was stated that train control, modified to 
Indian conditions, was to be introduced on the Lahore- 
Lalamusa section of the North-Western Railway and on 
certain sections of the Eastern Bengal. In the report for 
last year—THE ENGINEER, November 19th—its introduc- 
tion on the Great Indian Peninsula was mentioned. Now 
we learn from Sir Frederick Upcott’s speech at the East 
Indian Railway meeting on the 26th ult. that it has been 
installed on that system also. 

No less than 25,000 women are now employed on the 
railways of France as station-masters, guards, conductors, 
porters, carpenters, clerks, platform cleaners, carriage 
cleaners and even engine cleaners. On the State Railways 
over 5000 women are employed, whilst on the Orleans 
system women act as station agents at small country 
stations and do all the work. An officer of the Metro- 
politaine said that there had been so many complaints as 
to the untidy condition of the platforms that some time 
ago he replaced seventy-five men by as many women, 
and since then there had been as astonishing improvement. 
Where the men left dust and paper in every corner and 
failed to swill the concrete, leaving it sticky, slippery and 
alive with dirt; women had so cleaned the platforms that 
they looked each day;as clean as when they were first laid. 


Ir is well known that-one of the reasons for both the 
congestion on the railways and the scarcity of wagons, 
sheets, and ropes is that, the,Government shops and manu- 
facturers of Government stores have kept wagons under 
load for various reasons, e.g., because there has not been 
accommodation for the consignment, and therefore it has 
been easier to let it stop in the wagons, or because a decision 
had not been arrived at as to where the consignment was 
to be sent. Wagons, again, have been loaded with part 
of a consignment, but-the wagon could not be sent forward 
because the remainder was not ready. The Director- 
General, Munitions Supply, has now issued a circular on this 
subject, and has requested the firms and depédts concerned 
to hang up in a prominent place in their works a notice to 
the following effect :—(1) All loaded wagons must be 
unloaded without delay. Every wagon is urgently needed. 
(2) All empty wagons must be returned to the railway 
companies unless required for immediate loading and 
dispatch. (3) Outward wagons must not be loaded unless 
they can be dispatched immediately. (4) All ropes and 


sheets received must be returned at once to the owning 
company, and must not be-used forany other purpose. 


the backs of the file teeth to the cutting action of the sand. 
When the file has been sharpened, it is cleaned and dried 
by the steam, after the slurry supply has been cut off by a 
foot lever. Success in file sharpening depends on the 


skilful selection of the files to be sharpened, maintenance 


| of the correct angle between files and jet while sharpening, 


| 





and the choice of a suitable sand. 

Ir is sometimes not realised, states the Electrician, what 
a wealth of insulating materials has sprung up during the 
last few years, and some people are apt to think that they 
still have to depend practically upon porcelain, mica, 
ebonite, and fibre alone. This is now very far from the 
case. .Not only have various materials been produced 
which can be machined into the desired shapes, but a whole 
class of materials has sprung up, known by the name of 
plastics, which by means of heat and pressure can be 
moulded readily into any desired form. Thus the cost of 
manufacturing complicated pieces of apparatus, provided 
they are required in sufficient quantities, has been very 
materially reduced. By combining various fillers with 
suitable binders the properties of the material may be 
varied over a wide range. Thus high dielectric strength is 
obtained by using mica, and fire-resisting qualities by 
using asbestos. One difficulty, however, that is often 
experienced is due to the softening of the material under 
heat, which, although useful in the process of moulding, is 
very undesirable when the material is employed under 
certain conditions. From this point of view an advance 
has been made by the use of synthetic resins, which owe 
their formation to the application of heat, and therefore 
do not soften upon a second application of the same tem- 
perature. 

DespiTE the great importance of the copper-zine-nickel 
alloys, usually known in the electrical world as German 
silver, in the construction of resistances, definite data 
concerning the influence of composition and heat treat- 
ment have hitherto been lacking. A systematic investiga- 
tion on the electrical resistances of the whole range of 
compositions.employed in practice, and the exact effect 
of annealing the hard-drawn wire of each alloy, has now 
been carried out by Mr. F. C. Thompson, whose results 
and conclusions are referred to in Electrical. Engineering. 
These results show, amongst other things, that a hard- 
drawn wire made into a resistance, and then heated by 
current or otherwise to a temperature of about 300 deg. 
Cent. may show on cooling an alteration of resistance 
amounting to over 8 per cent. In addition to this, there 
is a kind of critical range of annealing temperatures, from 
about 300 deg. Cent. to 400 deg. Cent., which gives very 
marked mechanical brittleness. This fact readily explains 
the deterioration of German silver resistances in course of 
time, especially when subject to vibration. It would thus 
appear-advisable to utilise for the construction of electrical 
resistances only wires of German silver which have received 
a full annealing. The true annealing temperature, at 
which the éxtra hardness due to the wire drawing is re- 
moved, is often at least 200 deg. Cent. higher than that at 
which the critical changes take place. When the wire has 
been fully annealed the changes do not occur. 

















MISCELLANEA. 


At Omaha, U.S.A., a novel method has been adopted of 
dealing with motorists who are addicted to fast driving. 
Instead of being fined, a first offender is required to sign 
the following pledge :—‘ I agree to familiarise myself with 
the traffic and road rules governing the use of vehicles on 
the streets and roads; to assist the officers and the court 
in enforcing them, and to use every effort to prevent their 
violation.”” A complete record of each é¢ase is kept, and 
the court announces that a second offence will mean 
serious trouble. 

WE hear that considerable interest is just now being 
shown in motor manufacturing circles in a new electrically 
controlled system of change-speed gear for motor vehicles 
in which electro-magnetic clutches play an important 
part. The arrangement has been submitted to the most 
exhaustive tests, with the result that one of the largest 
motor manufacturing concerns in the country is reported 
to have decided to adopt it on all its new cars when once 
again it is in a position to revert to the manufacture of 
cars for the public, the factory being at present entirely 
engaged on Government work. 

THE enormous and growing demand of the Government 
for spirit for use in the manufacture of explosives is, 
says a contemporary, curtailing seriously the quantity 
of spirit obtainable for industrial purposes. The price 
of industrial spirit and methylated spirit was recently 
raised by 30 per cent., and even at the advanced prices 
the distillers will not accept contracts. In the cireum- 
stances the many industries in which industrial spirit is 
used are considerably handicapped, and manufacturers 
requiring this class of alcohol for the production of some 
of those chemicals in which Germany formerly held the 
monopoly are finding it more difficult than ever to make 
progress. 

Tue British Vice-Consul at Ekaterinburg reports that 
an interesting development is to take place in the near 
future in the mining of platinum. This new development 
will take the form of a practical experiment in the crushing 
and washing of the matrix rock-bearing platinum—similar 
to crushing gold quartz by Chilian mills. The rock in the 
present case takes the form of a huge lode of dunite, 
which is stated to carry platinum amounting to approxi- 
mately 60 dolias (0.0852 oz. Troy) to .the ton—which at 
the present price of platinum is equivalent to from 14s. to 
16s. per ton—which it is estimated will pay to treat. 
Should this experiment prove a success, researches will 
undoubtedly be made in other parts of the country for 
similar lodes. 

As has already been stated in our columns, owing to the 
lack of copper Germany is employing iron instead of brass 
for such things as lamp holders, shade galleries, lamp 
sockets, and other small accessories. Switzerland has 
hitherto been a large buyer of such electrical material from 
Germany, and we gather from reports received that the 
iron substitutes are not in all cases appreciated. Quite 
probably also the cost of various electrical accessories has 
been increased in consequence of the shortage of copper, 
and the matter should certainly be worth the attention of 
manufacturers over here, who might conceivably open up 
business relations with electrical firms using this class of 
material in Switzerland, with a view to keeping them as 
customers after the war. 

Proressor W. A. Bone, speaking at the Royal Insti- 
tution recently on the ** Utilisation of Energy from Coal,” 
said that our.steel and coal industry still laboured under a 
disadvantage compared with that of our German rivals, 
owing to the fact that the English industry had developed 
much earlier. We built our blast-furnaces and steel and 
rolling mills on different sites.. All the German works built 
in the last thirty years had profited by the advantage of 
combining their furnaces and steel rolling mills on one 
site. Many of our older works had now been greatly 
remodelled to conform to the new conditions. He looked 
forward to the time when, with more efficient engines, 
this country would save one-third of the 30,000,000 tons 
of coal annually consumed in its steel works. 





A MILITARY expert in explosives has examined the ex- 
plosives and bembs found concealed in a drain at Leixlip, 
county Kildare, on the 2nd inst. The quantity of explo- 
sives, which was large, mainly consisted of gelignite and a 
large quantity of gunpowder and smokeless powder in tins. 
There were nine bombs constructed from small one-quart 
tins with handles. These tins were filled with sharp pieces 
of iron and heads of bolts packed round a gelignite cart- 
ridge, into which was inserted a detonator attached to a 
few inches of safety fuse. Experienced officers consider 
these bombs highly dangerous and likely to cause wide- 
spread destruction of life. The bombs were of recent 
construction, the tins not being rusted in any way. It is, 
of course, perfectly obvious, says the expert, that the 
bombs were not intended for the destruction of fish, as has 
been suggested. ‘ 

A REPORT for 1914-15 made by the Leeds University 
Advisory Committee on Textile and Dyeing states that a 
notable feature of the session was the use made of the head 
of the department (Professor A. G. Green), who at the 
request of the Government gave technical assistance in 
the scheme for the foundation of the national dyestuff 
industry, in connection with which a research staff, in- 
stalled under the direction of the departmental staff, has 
been, and still is, carrying out many valuable investigations 
relating, in particular, to the manufacture of intermediate 
products for azo and vat dyestuffs. The departmental head 
has been consulted also by Lord Moulton’s Committee on 
high explosives, and assisted by Mr. P. K. Dutt, has 
carried out investigations in the manufacture of trinitro- 
toluol and picric acid. In connection with the latter, the 
report states a new method has been worked out which 
renders the production of this explosive independent of 
phenol. The process, which also effects great saving in 
time and materials, is working~ satisfactorily on a large 
scale, and is probably destined eventually to replace the 
older method. Besides a'l this, a number of explosive 
works have been regularly inspected and advised on behalf 
of the Government, and as technical adviser to the Board 
of Trade the Professor has also rendered regular assistance 
on a large number of questions relating to the chemical 
and textile industries arising out of the war. 
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Women in Workshops. 


Ir is a good many years since a little war was 
waged between the automatic machine enthusiast 
and the general observers of workshop practice. 
The latter, amongst whom we may include ourselves, 
held that the introduction of the automatic machine 
was leading to the diminution of skill required to 
reach a certain standard of output ; their opponents 
argued that on account of the complexity of the 
machine and the delicacy of the operations it was 
called upon to perform, men of superior intelligence 
and skill were needed, and that far from the use of 
such machines lowering, if we may so put it, the 
general intelligence of the machine shop, it would 
raise it. This dispute has now been almost forgotten. 
Force of circumstances compelled machine tool 
makers step by step to make their products more 
and more foolproof and so to perfect the tool equip- 
ment that it is actually more difficult nowadays 
to go wrong than to keep right. Machines are so 
fully provided with stops and automatic cut-outs 
for diameters and length, with locating pins for 
bringing tools to specified positions with accuracy, 
with speed-changing arrangements that are carefully 
interlocked, with automatic lubrication in a copious 
stream, and so on, that it is wellnigh impossible 
to make a mistake. Recent events have, moreover, 
led to developments in another direction, which has 
still further reduced the demand for skilled training. 
This is the careful sub-division of work. When the 
war is over and managers are at liberty to talk openly 
about the practice they have followed in their shops, 
we may expect to hear many discussions on the relative 
merits of the single complex machine performing 
many operations, and the much simpler machine 
performing but one or two at most. That is to say, 
the full automatic as opposed to the semi-automatic 
or even the non-automatic. Probably it will be 
found that each has its own proper field and is best 
under specified conditions, and that those fields 
and conditions may not be the same in peace as they 
are in war time. 

A very clear light is thrown upon these problems 
of the machine shop by the dilution of labour. What 
number of untrained men and what much greater 
number of untrained women have been introduced 
into workshops and taught, in the course of a few 
days, to do what used to be regarded as skilled work, 
it is impossible at present to say. In this country, 
in France, in Germany, in Austria, Italy and America 
women are doing work that was men’s work, and are 
doing it just as well, and in some cases better. There 
could be no more convincing proof of the skill of the 
machine tool maker than that he has rendered this 
possible. The most delicate operations are now 
performed at great speed by people, boys and girls 
and men and women, who in many cases did not 
know one end of a lathe from the other when they 
began work and had never seen a tool cutting metal 
before. If it were not for this we, at least, could 
not have carried on the war successfully. Germany 
would have overpowered us with her accumulation 
of war material, and we should have struggled vainly 
to provide our soldiers with shot and shell that are 
vital to them. The dilution of labour in a. very real 
sense is winning the war, and the more fully this 
fact is appreciated the greater will be our output 
and the sooner the end will come. Even now there 
are many employers who look askance at women 
workers. They cannot break away from old feelings 
and old traditions. They think the women must 
be a nuisance in the shop and that their output will 
be low-and the number of “ wasters” high. That 
broken down. Mr. Lloyd George has 
explicitly that further dilution is neces- 
sary, and every employer who still hesitates to adopt 
it somehow must be convinced that it can be used suc- 
cessfully. It was with this object before it that the 









Ministry of Munitions decided to publish a book which 
we review in another column, and from which we repro- 
duce some of the illustrations in our Supplement to-day. 
The book deals partly with women workers and 
partly with the training of men, but for the moment 
we shall touch only upon the former. The employ- 
ment of women has led to many minor changes in 
the workshop. In some cases it has. been found 
desirable to sub-divide operations and to fit stops 
on machines, the adjustment of which is ordinarily 
left to the skill of the operator. In others devices 
have been fitted to reduce the muscular effort required. 
In others, as, for example, in turning copper driving 
bands, special tools which dispense with. high skill 
have been devised, or, again, where big shells have 
to be dealt with special lifting appliances have been 
provided. When women first began work in the 
factories it was thought that small shell bodies and 
fuses were as heavy work as they could undertake, 
but now that proper lifting tackle is fitted women 
can machine 8in. shell as easily as they can 18-pdrs. 
But it is not only in the machining of shell that women 
have proved themselves capable. They are also 
engaged in ordinary general engineering work and 
are employed successfully on such things as fitting 
the blades to steam turbine drums and on ordinary 
machine shop processes. Even at the fitter’s bench 
they are doing good work and are learning to use the 
file. This, to our minds, is more noteworthy than 
that they should soon acquire the little skill that is 
needed to operate a well-kept machine. In all cases, 
whether at the bench or at the machine, there are 
male supervisors, and that would appear to be both 
wise and diplomatic. As long as all goes well, 
women should be able to do the work as well as 
trained men, but when something goes wrong experi- 
ence will tell; and it-is probable that for many : 
long day to come women will have to work under 
the direct superintendence of trained men. 

With the absorbing problems of the future that 
are raised by this dilution of labour we do not propose 
now to. speak. It is probably better to think as 
little as we can of the difficulties that coming years 
may have in store for us and devote our attention 
closely to the present. We cannot ease the problems 
by thinking of them now, but we may by magnifying 
them in our imagination check a movement which 
is essential. The need of the moment is more 
workers. Women and men with no previous experi- 
ence can, as this book shows, do the work, and it is 
the obvious duty of every employer to bury old 
prejudices, to break down trade union barriers where 
he can, and to employ all the labour irrespective of 
its apparent quality that he can obtain. Only thus 
is the war to be won. 


The Spirit of Adventure. 


Ir is to be feared that many of the speeches on 
the management of their business to which they 
have to listen do little more than bore the great body of 
manufacturers and merchants. Business people of 
this country are getting just a little bit tired of 
being told that they must issue catalogues in the 
languages of the country to which they are sent, 
that they must adopt the metric system, that they 
must learn foreign tongues—we notice, in passing, 
that German is no longer mentioned—and so on. 
They have been so often told these things, and 
have so often heard their competitors admonished 





‘in the same ternis that they have grown weary under 


the continued iteration and are apt to retort that the 
advice is only given because the advisers have 
nothing else to say. Moreover, no one has ever 
denied its soundness. No one has ever pretended 


‘that there is a trade advantage in,sending catalogues 


to Russia or Spanish America in the English language, 
money or measures; no one pretends that we gain 
by knowing our own tongue only, or that it is better 
to send-an indifferent representative than a first- 
class one. Where these things are still done they 
are the result of other ruling circumstances and not 
of a conviction that they are best. It may safely be 


taken that there is no merchant manufacturer in the 


country who is not perfectly well acquainted with the 
advice already, and the only people who are impressed 
by its repetition are those who have nothing to 
do with either making or selling. What is true of 
these things is equally true of education, commercial 
and technical. Everybody who counts knows that 
we must keep continually developing our use of 
seience and technology, and most people now admit 
that commerce should be taught to men who propose 
to devote their lives to trade. . 


'. The idea that any of these nostrums is a panacea 


for the alleged debility of trade may be gravely 
questioned. We might adopt every one of them 
and yet experience no improvement to speak of if 
one other thing were lacking, whereas let us but have 
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that one other thing and all those named ‘come 
naturally without argument or forcing. It is a little 
difficult to give a satisfactory title to it. Some call 
it commercial instinct, some enterprise, some push, 
and so on, but we suggest that, down at the very 
roots, it is the “spirit of adventure.” We all know 
that the foreign trade of England in the past was 
built up by the Merchant Venturers, men who 
courageously risked their money, and frequently 
their own lives, in the hope of doing a good stroke of 
business. There has been too little of this spirit in 
Britain of late years. The lack of it can no doubt 
be traced immediately to the public company with its 
scattered shareholders and published balance sheet. 
Where account has to be rendered openly for every 
penny spent and where a board may be criticised by a 
body of shareholders anxious for ever bigger dividends 
there will always be a check on that divine reckless- 
ness which leads to great discoveries. In a suggestive 
essay on Architecture Professor Lethaby wrote 
‘all formulas, codes, and grammars are diseases which 
only show themselves in times of impaired vitality.” 
Of course, formula is practically a synonym for 
‘ groove.” It means that When you have to do 
certain things “ by the book” you lose the spirit 
of adventure and no life is in you. The * book” 
in the case of public companies, or even private 
limited companies, is no more nor less than the 
balance sheet. This lack of the venturesome spirit 
shows itself in the highest places. Our great banks 
fear to advance money on industrial ventures and 
the Government hesitates and higgles over money 
that should be risked freely where there is even a 
chance that the trade and the commerce of the 
country might benefit. In engineering the tale is 
only too well known. Every inventor will tell you 
how difficult it is to persuade people in England to 
put money into new patents, and that every penny 
spent on research—work requiring much of the spirit 
of adventure—is looked at twice. All these instruc- 
tions about how things are to be done, how catalogues 
are to be printed, and languages learnt, and so on, 
are more of Professor Lethaby‘s “formulas, codes, 
and grammars.” 

We doubt if much is to be gained by telling people 
they must be adventurous. Only here and there 
will you find one who, being naturally disposed 
thereto, becomes so by hard wishing. But what 
might never have been achieved as the result of 
talking and writing is likely enough to be hammered 
out by war. Industrial Britain, unless all forecasts 
belie the future, will be very different a few years 
hence from what it was a few years ago. She has 
been forced out of grooves into which she had got, 
she is being divorced from formule by which she was 
bound. The spirit that moves in a great war will 
not be wholly stilled when peace returns. Men 
who would have drudged along through life with no 
broader views than the accomplishment of the daily 
routine will come back with that restless spirit that 
seeks adventure. They will carry the country 
forward. We look at the vast factories that are being 
built, the masses of tools that are being laid down, 
the labour that is being taught new crafts, and ask 
ourselves what is to happen to it after the war ? 
If the spirit of adventure comes back with the men 
from the front it will answer that question. Uses 
for those factories and tools, and for all the new 
labour will be found, and rather than a glut of fac- 
tories we shall find men demanding more. It is 
reported that in a recent interview Mr. Lloyd George 
said :—** Under the great pressure of the war we are 
increasing and improving and quickening our 
industrial resources to an extent which would have 
been impossible but for the demands of this conflict. 
This country, so far from being impoverished, will 
be richer in everything that constitutes real and 
true wealth. We shall be a better organised, better 
equipped, better trained, and, what is more important, 
perhaps, a better disciplined nation. In fact, we 
shall indeed be a nation and not a congeries of 
conflicting interests.” In every direction we see 
evidence to support this forecast, and we look to 
the future without doubt and without misgiving. 











ERECTION OF AN ARCH ON SUSPENDED 
CENTERING OF REINFORCED CONCRETE. 


Tue bridge which carries the Trivandrum-Shenkottah 
road over the Parappar River, built about eighteen years 
ago, was found to be too weak to carry the heavy forest 
traffic of the present day, and it was therefore decided to 
replace the girders and deck by @ more substantial and 
permanent structure. It has been the practice in the 
Travancore P.W.D. to use reinforced concrete arches 
for such replacements. These arches are generally built 
on timber centering supported from below, but in this 
case the river being a torrent, subject to frequent and heavy 
floods, such centering presented a difficulty. The presence 
of the girders suggested the possibility of suspending the 
forms in which to mould the ribs, but computation showed 





them to be too weak for this purpose. The plan adopted 
was to erect by suspension a pair of light flexible reinforced 
concrete ribs, each of which would be sufticient if prevented 
from deflecting to bear the load of a single permanent rib 
and to rely on the girders above to furnish the necessary 
stiffening. 

The girders, according to this plan, fulfil exactly the 
function of the trusses of a stiffened suspension bridge, the 
flexible reinforced concrete rib being merely the catenary 
of the cables inverted. From each panel point of the 
girders the rib is both suspended by a pair of tie rods and 
strutted by a post so that that particular point of it is 
fixed. Thus the polygon A BC D— L represents the 
flexible rib, which is calculated as a linear arch to sustain 
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its own weight plus the weight of the permanent rib, which 
is to be built on it. abe d—lare the panel points of the 
truss overhead. The rib is held in position by thrusts and 
pulls along the lines aA 6B cC—IL. These thrusts and 
pulls of course vary in the course of building the per- 
manent rib, but with care they can be kept within limits 
that impose a very slight strain on the girders above. 

Thus, suppose the dotted line A B! C!—L is the linear 
arch, or line, the resultant stresses tend to take when one 
side only of the temporary rib is loaded. The ordinates 
B' BC'CD'D, &c., give the measure of the moments of 
the several points, and therefore of the thrusts and pulls 
along the lines b B, ¢ C, d D, &e. 

The temporary rib was made 3ft. 6in. wide and 10in. 
deep. Actually it was suspended, not from the panel 
points of the trusses, but from the transverse girders 
immediately adjacent to these points. The suspension 
rods were pairs of bolts hung from stirrups over the top 
of the beams, and the struts were posts between these rods 
fitted in between the top of the rib and the bottom of the 
cross beam. The arrangement is shown in the figure below. 
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The posts were bedded on seatings formed on the 
concrete. They were spaced far enough apart to allow 
room for the boxing in which to mould the permanent rib. 
The suspension rods passed through and supported the 
timber cross ties, which were common supports to both 
temporary ribs, and the whole fixing was tightened up by 
the nuts at the ends of the rods. The temporary ribs 
were moulded in the shallow troughs shown, which were 
carried each by two 6in. by 6in. angles curved to the form 
of the arch and extending from skewback to skewback. 

The bridge to be built consisted of two reinforced con- 
crete ribs of 120ft. span, 2ft. wide throughout, 3ft. 3in. 
deep at crown and 6ft. 3in. at springing. These ribs 
carried a series of posts spaced at 10ft. centres along the 
arch supporting the deck, a slab 8in. thick with 14 by 
10 cross beams and 14 by 10 longitudinals over the 
posts, the whole being made monolithic. The roadway 
is 14ft. between parapets, and the bridge is designed to 
carry a crowd weighing 80 lb. to the square foot, or a 
15-ton traction engine, followed by a train of timber 
trucks. E 

The temporary ribs were cast in two days. They had 
nearly two months to set before boxing and reinforcement 
were ready and all preparations made for casting the per- 
manent ribs. To guard against adhesion they were finished 
very smooth and well oiled. The permanent ribs were 
given a month to set before proceeding with the super- 
structure. The building of the temporary ribs is shown in 
Fig. 1, page 132; Fig. 2 shows the permanent ribs under 
construction, and Fig. 3 the finished bridge before the 
temporary ribs were removed. 

Removal was effected by cutting the latter away at the 
crown. This was not a difficult operation, as they pro- 
jected so far outside the main ribs ; a couple of masons 
chipped away at the concrete till the section was so reduced 
that the rib failed by crushing and fell away. The 
dropping of a rib is shown in Fig. 4. 

All the operations described above were simple and well 
within the capacity of the staff, which was not highly 
skilled. Work proceeded fairly rapidly considering the 
local conditions, and there was no hitch of any kind. 
The saving over the usual method of substantial self- 
supporting centering was very considerable, to say nothing 
of the total absence of flood risk and consequent anxiety, 
which is a great consideration in a work such as this, 
where one cannot afford to keep a resident engineer. 

The bridge was designed by Mr. A. H. Bastow, M. Inst. 
C.E., Chief Engineer of the State, and built by Mr. Aruna- 
chlam Iyer, B.E., who was at the time the executive engi- 
neer of the Quilon Division. The temporary ribs were 
dropped by Mr. R. Everard, A.M. Inst. C.E., who 
succeeded him in charge. 








AccorpDING to Eastern Engineering, a company of 
Chinese and Russian capitalists has been organised under 
the name of ‘‘ Energia”’ to undertake the construction 
of an electric street railway and power plant at Harbin. 
A joint stock company: is proposed in which the munici- 
pality will take an interest if a proper franchise is granted. 





ELECTRICAL RAILWAYS.* 
By Henry Metcatr Hosart, M. Inst. C.E. 
(Continued from page 108.) 


PASSENGER LOCOMOTIVES ON THE NEW YorK CENTRAL 
RAILWAY. 


THE 600-volt electrification of the New York Central 
Railway, which at present comprises 52 route miles—or 
251 miles of single track—and extends on one division 
34 miles from the Grand Central Station in New York 
City, is now an old story, and no general description is 
necessary. It is briefly touched upon in this paper with 
the object of describing the * 1913” type of electric 
locomotive, of which sixteen are now in service in addition 
to the forty-seven original locomotives which date from 
1906. This ‘* 1913” locomotive, which weighs 115 
British tons, is designed for high-speed passenger service. 
Its continuous rating is 2000 horse-power and corresponds 
to a tractive effort of 13,840 lb. at 54.5 miles per hour. 
Its one-hour rating is 2600 horse-power and corresponds to 
a tractive effort of 20,400 lb. at 48 miles per hour. The 
locomotive operates from a 600-volt conductor rail. The 
two-axle guiding trucks at each end are each fitted with 
two motors. These, with the four motors carried by 
the articulated middle truck, make a total of eight motors 
for the locomotive. The entire weight is on drivers, the 
weight per axle being 14.4 tons. Each motor has a 
continuous rating of 250 horse-power. For this rating a 
volume of 3000 cubic feet of air per minute is blown 
through it. The motors are bipolar and their armatures 
are mounted directly on the axles, gearing losses thus 
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being eliminated. The locomotive is suitable for all 
speeds up to 75 miles per hour. These locomotives haul, 
at 60 miles per hour, trains with a total weight of 1100 
British tons. The tractive effort of 20,400 Ib. correspond- 
ing to the one-hour rating only amounts to 8 per cent. of 
the weight on drivers, the locomotive’s capacity being 
controlled by that of its electrical equipment and not by 
any limiting coefficient of adhesion. The locomotive 
could haul the heaviest passenger trains over steeper 
gradients than any on the New York Central Railway. 
A 1100-ton train on a 0.4 per cent. gradient requires a 
tractive effort of about 20,400 lb., and the speed corre- 
sponding to this tractive effort is 48 miles per hour. For 
these conditions the “ drivers-to-drawbar ”’ efficiency, on 
the assumption of equal resistance, in pounds per ton, 
for both locomotive and passenger coaches, is 
1100 — 115 
1100 
Owing to the absence of gearing the efficiency of the 
electrical equipment is exceptionally high. The charac- 
teristic curves for the motor employed are given in Fig. 21, 
and the e‘ficiency of the motors, for a speed of 48 miles 
per hour, is seen to be 91 per cent. Allowing an addi- 
tional 2.5 per cent. to cover the energy consumed by the 
blower and other auxiliaries, we have :— 


89.5 per cent. 


Efficiency of electrical equipment 88.5 per cent. 
“* Drivers-to-drawbar ”’ efficiency $i) Dae 89.5 a 
Efficiency from collecting shoe to drawbar 79.2 * 

The total locomotive weight of 112 British tons is made 


up of 167,000 Ib. of mechanical equipment and 83,000 Ib. 
of electrical equipment.*4 


RELATIVE ExTENT, IN 1915, oF SINGLE-PHASE AND Hicu- 
PRESSURE DIRECT-CURRENT ELECTRIFICATION, 


In the following table are given data of the growth, in 
the United States, of single-phase and high-pressure 
cireet-current electric railways during the last nine years. 


Total Mileage of Single-track Operating and Under Con- 














struction. f 
High-pressure direct current. 
Year Single phase. 1200 2400 | ‘Total for 
and 1500 and 3000 | high-pressure 
volts. volts. ' direct current. 
Miles. Miles. Miles. Miles. 
1906 650 | ~—— - - 
1907 1040 
1908 1130 — -- | 
1909 960* — =~ . 
1910 990* 600 = 600 
1911 1040* 1100 — 1100 
1912 1040* 1600 100 1700 
1913 940 2200 200 | 2400 
1914 1340 2750 450 3200 
1915 1490 } 2810 910 3720 








* The falli f 
1913 was part 
300 miles of single track—from s 


* Institution of ‘Civil Engineers. James Forrest Lecture. Delivered 
in the absence of Mr. Hobart by Mr. John A. F. Aspinall, M. Inst. C.K. 

24 This is the weight of the locomotive as delivered. The subsequent 
addition by the raliway company of heating equipment and certain 
other accessories has increased the weight to about 119 British tons, 


off in increase in single-phase mileage during 1909 to 
y due’ to changing over eight roads—aggregating over 
Logie phase to direct current. 
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Tt should not be concluded from the data in the above 
table that there is no longer any activity in America in 
applying the single-phase system to railways. For tram- 
ways and light railways single-phase apparatus is generally 
admitted to be inferior, and no new undertakings have 
adopted the single-phase system for several years. But 
extensive single-phase applications have been made in 
the electrification of sections of mainline railways. Notable 
amongst these are the Norfolk and Western Railway, the 
New York, New Haven and Hartford Railway, and the 
Pennsylvania Railway. 

The author is satisfied that the high-pressure direct- 
current system is so distinctly superior in essential respects 
as ultimately to ensure its general use on main line rail- 
ways in preference to the single-phase system or any of 
its modifications. The serious disabi‘ities of the single- 
phase system were well understood long ago by a small 
number of engineers, including the author of the present 
paper. At page 31 of Vol. xxvi. (1907) of the “ Trans.” 
Am. Inst. Elec. Engrs. appears a paper by Messrs. Stillwell 
and Putman, entitled ‘** The Substitution of the Electric 
Motor for the Steam Locomotive.” In that paper the 
authors take the standpoint that the single-phase system 
is the only system worthy of consideration for railway 
clectrification. ‘* Where, ten years from to-day,” they 
ask, “will be the 1200 or the 1500-volt direct-current 
systems which have been suggested as substitutes for 
high-potential alternating-current systems in heavy 
electric traction?’ In the Times Engineering Supple- 
ment for April 10th, 1907, I expressed the opinion that 
the authors of that paper had * allowed a desire, shared 
by all engineers, to secure the best system for long-distance 
work, to supplant sufficient study of adverse details in 
the single-phase system.’ I went on to state my opinion 
that within ten years direct-current systems, as applied 
to railway electrification, will employ line pressures more 
of the nature of 2000 or 3000 volts, and these systems will 
in all probability have come into extended use. The 
single-phase delusion will meanwhile have been exposed.” 
Only eight of the ten years have yet elapsed and we can 
record very satisfactory progress toward the fulfilment of 
this expectation. 

It should, however, be clearly understood that some of 
the original advocates of the single-phase system continue 
to suggest that it is the most appropriate. Mr. B. G. 
Lamme, in the Electric Journal for October, 1913, closes 
an article as follows :—It would appear, therefore, that the 
single-phase system, taken in its broad sense, presents 
possibilities not found with any other general system yet 
proposed. At present the system allows the use of two 
radically different types of equipment, namely, the 
straight single-phase and the split-phase, while certain 
other types present very great possibilities. Thus the 
system appears to be broadening out in its application, 
instead of narrowing, which is a most promising feature. 
With this one general system, terminal and yard work, 
main line service, tunnel operation, mountain gradient 
work, branch line and feeders, &c., can all be handled. 

In the August, 1915, issue of the *‘ Proceedings ”’ of the 
Am. Inst. Elec. Engrs. is a paper by Mr. W. S. Murray, 
consulting electrical engineer to the New York, New Haven 
and Hartford Railway, entitled ‘‘ Conditions Affecting the 
Success of Main-line Electrification.” At page 1885 of 
this paper Mr. Murray says :—*‘ At this juncture it is of 
interest to point to the fact that under the single-phase 
high-potential contact-wire three types of electric motive 
power—the single-phase, the three-phase. and the direct- 
current—through the medium of a rectifier—can operate ; 
thus each class of equipment is permitted a supply of power 
unchanging inform. The principle of cardinal importance 
to the writer's mind, and one of the conditions affecting 
the success of main-line electrification, may, therefore, be 
said to be the establishment of a standard system of power 
(listribution, from the contact wires of which shall be 
delivered power in standard and unchanging form ; and 
while all electric locomotives or multiple-unit equipment 
will primarily receive this power in identical form, it may 
thereafter be modified or transformed to conform to any 
type of alternating-current or direct-current equipment, 
which is in turn prescribed by the local conditions. Such 
a standardisation would provide a single high-voltage 
contact-wire runaing throughout an entire electrification 
zone upon which are impressed 11,000 volts of 25-cycle 
single-phase electricity.” 

Again, at page 1882 of Mr. Murray’s paper we find :— 
* The recent decision as to choice of system on the part of 
the Pennsylvania Railroad in favour of single phase for 
the proposed electrification on the main line between 
Philadelphia and Paoli, this action being a forecast of the 
system to be employed in the event of the future financial 
situation permitting electrification between New York 
and Washington, was one of no small consequence and plea- 
sure to those who had been toiling to establish a correct 
application of electrification to trunk line territory. To 
those who every day had been in close association with 
the practical workings of this system initially installed on 
the New Haven, failures were too closely associated with 
cause and effect to suggest even disappointment, to say 
nothing of discouragement, but let me refer to an admirable 
and fine distinction as evidenced in the decision of Gibbs 
and Hill, which discounted apparent for real results, and 
settled that the body of their electrification should be upon 
a single-phase basis, notwithstanding that the largest 
terminal upon the same railroad was operated upon a 
direct-current basis.” 

It is not proposed in this paper to deal quantitatively 
with the relative merits of single-phase and direct-current 
locomotives further than to state the author’s conclusion 
that, owing to the lower “ drivers-to-drawbar ”’ efficiency 
and the lower efficiency of the electrical equipment of 
single-phase locomotives, a given output from the drawbar 
will—taking into consideration all the varieties of traftic 
on a railway—require so much greater consumption of 
electricity by the locomotives as fully to offset any econo- 
mies in sub-stations and distribution system. This con- 
clusion concerning the relative consumption of the two 
types simply refers to one of the items entering into a 
comprehensive comparison. Amongst other matters re- 


quiring consideration are the relative initial costs of loco- 
motives of equal capabilities of the two types, the relative 
outlay for repairs, and the relative reliability. 

An interesting sidelight is thrown on the superiority of 
the direct-current motor by the following statement by 
Mr, Murray at a meeting of the New York Railroad Club on 
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March 19th, 1915, in commenting on the “ rectifier’ 
locomotive :—**In the alternating current supplied to 
our passenger engines now operating between New York 
and New Haven by the use of the rectifier there is per- 
mitted an increase of about 50 per cent. in traction, with 
all of the speed characteristics that these engines now 
possess retained. This characteristic will doubtless permit 
us to avoid the necessity of the purchase of a large number 
of passenger engines in the future as our passenger traffic 
increases, as our alternating-current direct-current engines 
can be converted into rectifier engines in proportion to 
the increased traffic requirements, the cost of this change- 
over being only a small percentage of the cost of new 
engines.” 

Here we have a record of Mr. Murray’s experience that 
the commutator motors on his single-phase locomotives 
have only two-thirds as great an output when supplied 
with single-phase as when supplied with direct-current 
electricity, and that single-phase equipment is much 
heavier for a given output than direct-current equipment. 

In view of the increasingly frequent allusions in the 
technical press to the use of rectifiers on ** single-phase ” 
locomotives, it should be pointed out that a rectifier supplied 
with single-phase current differs from a polyphase rectifier 
in that it does not inherently supply the practically non- 
pulsating current required for obtaining the best operating 
results from direct-current motors. Also the supply of 
single-phase electricity to such locomotives leaves the 
system on the same unsatisfactory basis as regards its con- 
stituting a source of inductive disturbance to telephone 
and telegraph systems. At page 136 of Vol. xxxi. (1912) 
of the * Transactions,’ Am. Inst. Elec. Engrs., in a 
paper entitled ‘‘ The Relative Costs and Operating Effi- 
ciencies of Polyphase and Single-phase Generating and 
Transmitting Systems,’ the author commented on this 
subject as follows :—‘ At this point I am tempted to in- 
clude mention of the consequences which would result 
from the development of large static-rectifier sets. It 
would appear that those of the mercury-are type will be 
at least equally small and efficient at high periodicities as at 
low periodicities. If further developments bear out this 
indication, then the use of mercury-arc rectifiers in sub- 
stations as an alternative to synchronous converters will 
permit—when the periodicity is not fixed by other con- 
ditions—of employing periodicities of 60 cycles per second 
with the associated advantages as regards lower price and 
higher efficiency of the step-down transformers. On this 
plan the transmission would continue to be polyphase. 
But if—as some single-phase advocates propose—static 
rectifiers are placed on the train and employed to supply 
direct-current motors, the difficulties relating to the 
impedance of steel rails would continue to necessitate the 
use of low periodicities such as 25 or even 15 cycles per 
second, or else it will be necessary to supply liberal copper 


feeders tapped off to the rails at frequent intervals. | 


The indications are that the commercial development of 
static rectifiers of large capacity will increase the range 
of appropriate application of the three-phase sys.em with 


sub-stations and employing direct-current motors on the | 
trains, or, conversely, and contrary to the usual prediction, 


will greatly narrow the range where the single-phase 
system is economically more appropriate. 
cause for satisfaction, and one which will be shared by all 
electrical engineers, is that any such development of static 
rectifiers will increase the range or work where electrical 
methods of operating trains will be economically more 
appropriate that steam-locomotive methods. 
from the properties of mercury arc rectifiers, large poly- 
phase static rectifiers will be not only more efficient than, 
but also considerably cheaper than the equivalent syn- 
chronous converters, and this, together with the probable 
practicability of employing a periodicity of 60 cycles per 
second, will materially decrease the cost of the electricity 
required for given train operations.” 

When consideration is given to the characteristics of 
single-phase and direct-current locomotives, we find our- 


the sub-stations, either of a given quantity of single-phase 


But the chief | 


employ 60 cycles. If the single-phase system were to be 
employed by a railway purchasing 60-cycle electricity, 
it would be necessary to equip the sub-stations with motor 
generator sets. Such motor generator sets would consume 
60-cycle three-phase electricity and deliver single-phase 
25-cycle electricity. On this plan the sub-stations with 
the single-phase system would be on the same basis, as 
regards the greater first cost and the lower efficiency of 
rotating machinery, as the direct-current system, leaving 
the single-phase system at a disadvantage as regards both 
total first cost and annual overall efficiency from generating 
station to drawbar of locomotive. The same considera- 
tions apply in Great Britain and other countries in which 
by far the most usual periodicity is now 50 cycles per 
second. It would either be necessary to employ separate 
generating stations to provide the 25-cycle single-phase 
electricity, and forgo the advantages of high load factor 
and diversity factor, or else interpose motor generator 
sub-stations of the same order of cost and efficiency as the 
motor generator sub-stations required for the high-pressure 
direct-current system. 


(To be continued.) 








FAILURE OF PENISTONE VIADUCT. 


Tue Lancashire and Yorkshire Railway Company’s line 
from the Great Central’s main line station at Penistone 
to Bradford, vid Huddersfield, is carried over one of the 
longest viaducts in the country. About 50 yards from 
Penistone Station the viaduct commences its 300 yards 
span of the Don Valley, with the river 80ft. below. It 
was built of a long series of arches, carried on stone pillars 
varying from 60ft. to 80ft. high. The width of the viaduct 
is about 30ft., with a double track of rails laid upon it. It 
was erected sixty-seven years ago, and, as our illustration 
shows, one of the arches carries the railway over a road— 
the main road from Sheffield to Halifax. A fortnight ago 
a slight crack was observed in the parapet wall, but an 
examination of the foundations of the pillar affected failed 
to reveal any ground for anxiety, and whilst repairs were 
put in hand the ordinary traffic was continued with caution. 
At 4.7 p.m. on the 3rd inst. a train from Huddersfield 
crossed the viaduct into Penistone. Eight minutes later, 
whilst shunting operations were in progress on the viaduct 
at the station end, the track was observed to be bending, 
and a hollow was formed. A warning shout enabled the 
two men on the engine to jump and run back into safety. 
Then followed a crash. The viaduct was collapsing. Two 
arches and about 30 yards of rail plunged into the valley. 
Momentarily the engine poised on the edge of the chasm, 
then fell into the ruin, burying itself in the débris almost 
to the bunker. When the disaster occurred the engine was 
in the act of backing a number of wagons into the station, 
but it wrenched itself from the couplings and the train was 
left in safety, though one wagon, derailed, remained on the 
bridge spanning the roadway for some hours. 

The viaduct was one of the means of communication 
between Sheffield and the Bradford district, and expresses 
from Bradford to London ran over it, passing from tlie 
Lancashire and Yorkshire system to that of the Great 
Central at Penistone. Consequently considerable dis- 
organisation has been caused. A portion of the wreckage 
fell against the support of the arch which carries the line 


| over the main roadway, and as a precautionary measure 


Judging | 


this road was closed to all vehicular traffic immediately 
after the accident, but since then grave fears have been 
entertained regarding this arch. 

As to the cause of the collapse, irresponsible rumours 
of a sensational character may be dismissed. The trouble 


| will be probably traced to the effect of the recent heavy 


lagging-power factor electricity, or an appreciably less | 
quantity of three-phase unity power factor or even leading | 


power factor electricity. 
supply the former kind of electricity to the sub-stations at 
a price per kilowatt,hour less than 30 per cent. in excess— 
see page 56—of that at which the latter kind of electricity 
can be profitably supplied to the sub-stations. 

In America by far the most usual periodicity is 60 cycles 
per second. Most of the great transmission systems 


It will rarely be practicable to | 


rains on the foundation of the column, together, possibly, 
with the strain of exceptionally heavy traffic over the high 
road. Beyond that, however, the result of the official 


selves faced with the purchase at the point of delivery to | inquiry must he awaited. 








A CORRESPONDENT in a recent issue of the Light Car 
explains how to make a foot-warmer, or hot-water bottle 
that will retain its heat a considerable time. A mixture 
of one part by weight of sodium acetate and three parts 
water is put in a sealed tin or bottle. This mixture has 
the property of retaining heat for a considerable time. 
Before being required for use the warmer should he put 
into boiling water for twenty minutes. 
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ELECTRIC CONTROL EQUIPMENT FOR 
MACHINE TOOLS. 


OnE of the advantages of driving machine tools by 
independent electric motors is that electrical speed 
variation of each tool is made possible. But the control 
gear must be simple, otherwise the success of the system 
is impaired, for the average machine tool operator knows 
little, if anything, about electrical matters. For this 
reason automatic control systems have been introduced, 
with the result that the operator simply has to press a 
button—see Fig. l—or throw over a control arm to 
obtain the desired result. Automatic control gear should 
ensure that the motor starts, reverses, or stops in the 
shortest safe time and that it is protected against excessive 
overloads. 

The following equipments have been developed by the 
British Thomson-Houston Company. They are fully auto- 
matic and the motor can be controlled by simply pressing 
a button or throwing over a lever to the “ forward,” 
“reverse,” or “off”? positions. The equipments are 
classified under four headings as follows :—(a) Non-revers- 
ing control, without dynamic braking; () reversing con- 

















Fig. 1—PUSH-BUTTON CONTROL SWITCH 


trol without dynamic braking; (c) non-reversing control 
with dynamic braking, and (d) reversing control with 
dynamic braking. 

The character of the apparatus required is naturally 
determined to some extent by the conditions of service, 
but all equipments have a common feature in the accelerat- 
ing unit, which is an automatic device giving full protection 
to the motor and ensuring that the machine starts or 
stops in the shortest safe time. All these equipments 
are for constant-speed machines, but they can be used 
for variable-speed motors in conjunction with a field 
rheostat and a relay. Standard equipments made by 
the British Thomson-Houston Company are designed 
for capacities up to 10 horse-power and for pressures up 
to 550 volts. Non-reversing control equipments without 
dynamic braking can also be supplied up to 15 horse-power 
at 200-250 volts and up to 25 horse-power at 400-550 
volts. When the control switch is closed current flows 
through the motor armature, which is then in series with 
the full starting resistance and the first coil of the series 
eontactor or accelerator—Fig. 2—and the motor starts 
up slowly. As the speed increases the current taken from 
the line decreases, and when it reaches the value for which 

















Fig. 2—ACCELERATING UNIT 


the accelerator is set the first contactor closes and cuts 
out a section of the starting resistance. This results in 
a fresh current increment, and the operation is repeated 
by each contactor until the whole of the starting resistance 
is cut out and the motor is connected to the line. The 
accelerator is designed so that each section of the resistance 
is cut out in the shortest safe time, while the motor current 
is kept within safe limits. Each contactor switch is 
automatically locked open so long as the current flowing 
through its coil exceeds the value for which it is set. The 
motor is thus protected against excess current at each 
step of the accelerator. On moving the control switch 
to the off position the motor is disconnected from the line 
and consequently comes to rest. When a quick stop is 
required this is accomplished by means of a controller 
arranged for dynamic braking. When the handle of 
this controller is moved to the braking position the con- 
nections are changed so that all the starting resistance is 
connected in series with the motor armature. The motor 
is then quickly brought to rest by dynamic braking, the 
contactor switches in this case acting as a retarding device 
and cutting out the resistance step by step as the speed 
of the motor decreases. 

The accelerating unit—see Fig. 3—consists of a number 





of series contactors or electrically-operated switches | Court of Law and the Patent-office, and of representatives 


mounted on a slate base, behind which the starting resist- 
ance is mounted, the whole unit being totally enclosed 
in an iron box suitable for attaching to a wall. Each 
contactor when closed short-circuits a section of the 
starting resistance, so that when all the contactors 
are closed the motor is directly connected to the line. 
The special feature of these contactors is that they remain 
open if the current passing through the series-operating 
coil exceeds a predetermined value, and close immediately 
the current decreases to that value. The first contactor 
coil is connected in series with the starting resistance, so 
that on closing the control switch the current passes 
through this contactor coil. As the motor accelerates the 
current decreases until it reaches the predetermined 
value at which the contactor is set to operate. The 
first contactor switch immediately closes and_ short- 
circuits the first section of the starting resistance, at the 
same time completing the circuit through the second 
contactor coil. This short-circuiting of the starting 
resistance causes an instantaneous current increase, which 
locks the second contactor in the open position until the 
current again decreases to the predetermined value owing 
to the speeding up of the motor. Each section of the 
starting resistance is short-circuited in a similar manner. 
Owing to the fact that the coil used for closing the con- 
tactor is also used to hold it open until the current has 
decreased to a safe value, the whole device is extremely 
simple. The coil being a series coil is wound with wire 
or strip of ample section so that it is not likely to be 
damaged by the instantaneous current rushes. 
Controllers supplied for these equipments are three-way 
drum controllers and are designed for reversing or non- 
reversing. They are fitted with crank handles, which can 
be moved to any one of three stops. In the case of the 
former for forward running or braking positions, and in the 
case of reversing controllers with dynamic braking, these 
stops correspond to forward running, braking and reverse 
running positions. For those without dynamic braking 
the stops correspond to forward running, off, and reverse 




















Fig. 3—CONTACTORS AND RESISTANCES 


running positions. Controllers are fitted with magnetic 
blow-out coils and are suitable for braking the main 
current. The main switch fuse is of the double-pole 
quick-brake type, enclosed in a cast iron case. Equip- 
ments without dynamic braking can be supplied with push- 
button control, in which case the connections are specially 
erranged so that the results obtained on pressing any one 
button are maintained after releasing the button and until 
@ separate button is pressed. The construction of this 
control switch is shown in Fig. 1. The contacts are mounted 
on & slate base and enclosed in a metal case, through which 
the push buttons project. When variable-speed control 
is required the foregoing equipment must be supplemented 
by a hand-operated field rheostat and a field relay to 
prevent the motor being started with a weak field. The 
relay for this extra equipment permits the motor to be 
stopped and then started again without the risk of starting 
on a weak field and without the operator having to pay 
attention to the position of the rheostat handle. Thus, 
when the field rheostat has been set for a certain cutting 
speed the motor will automatically run up to that speed 
when started. The control equipment above described, 
supplied by the British Thomson-Houston Company, is, 
we are informed, installed not only in the company’s own 
works but in many other works throughout the world. 








THE DURATION OF GERMAN PATENTS. 


THE question of the extension of the life of German 
patents during the war has recently occupied attention 
in that country and has now resulted in the intimation 
that it is not advisable to take steps with a view to the 
patents being prolonged. As the reasons which have 
prompted this decision are of particular importance and 
indirectly concern the same problem which is being raised 
in Great Britain, some interest will be manifested in the 
following statement which has been issued on the subject 
to the German newspapers :— ; 

The Patent Commission of the German Association 
for the Protection of Industrial Property, in the presence 
of representatives of the Imperial Home-office, the Imperial 





of the great economic and social combinations, has had 
under consideration whether a prolongation of the 
duration of patents should be recommended having regard 
to the conditions of war. It cannot fail to be appreciated 
that owing to the war conditions—suspension of working, 
seizure of materials, reduction of staff, lack of demand, 
&c.—it has been rendered difficult or impossible for 
many patentees to utilise their inventions, so that they 
are losing the fruits of their mental work, whilst at the 
same time having to pay the patent fees. Although 
these losses probably do not weigh very heavily as com- 
pared with the great sacrifices which have to be made 
everywhere in the country, yet an examination was 
desirable as to whether the losses could not be avoided or 
diminished. It was proposed for this purpose that all 
patents should either be extended for the duration of the 
war and for the period required for restarting the industria! 
establishments, or that a prolongation should be granted 
to patentees individually, on application, for a suitabk 
period in case they adduced proofs that they were unabl 
to work their patents in consequence of the special con- 
ditions of war. 

The result of the deliberations has been to secure an 
almost unanimous negative opinion as to the necessity 
or advantage of an extension of the life of the patents 
either in the one form or the other. Although it was 
quite appreciated that severe prejudice is being caused 
to many manufacturers through the patents lying idle, 
the great majority of those who were represented at the 
inquiry were agreed that a prolongation of patents would 
represent a greater evil. In so far as a patent is of value 
to an industry, all those interested in the patents have 
for a long time past organised their arrangements in view 
of the patents becoming free fifteen years from the appli- 
cation. An extension of the duration or of individual 
patents—only the most important of the latter would 
naturally come into consideration—would completely 
overthrow the technical programme prearranged through 
the patent protection, and produce uncertainty and com- 
plication. A general prolongation of all patents, more- 
over, would just be of advantage to those patentees who 
are able to utilise their inventions specially profitably 
during the war. The extension of individual patents on 
a specially founded application would require examination 
in each case—which would be exceptionally difficult 
as to whether the public interests and the economic con- 
ditions would justify a prolongation. As definite prin- 
ciples in general are not set up for reaching such a decision, 
the authority entrusted with the examination of the 
thousands of patents which would have to be reckoned 
with would scarcely be spared the reproach of arbitrari- 
ness. Against the damage caused to patentees through 
the war has to be set the damage which would be suffere« 
by other industrial circles which have organised them- 
selves in expectation of the expiration of patents on 
definite dates, and whose preparations and plant got 
ready for that time would then have to lie idle for years. 
The interest in an uninterrupted progress is the same 
for all industrial circles, whether large, medium or small. 
In addition to these principal reasons, the great incon- 
venience which would attend a prolongation of patents 
as regards the royalties on licences, particularly * with 
respect to patents which have now expired’? was 
pointed out. } 

It was further taken into consideration on the question 
of necessity that every patentee has to reckon with favour- 
able and unfavourable periods of prosperity, and that 
if the war represents a period of the latter kind for certain 
industries the patentees must put up with it. In conclu- 
sion, the statement remarks that in so far as it is not 
indispensably necessary, legislative action is not to inter- 
vene in the existing order of German economic working. 








THE INSTITUTION OF CIVIL ENGINEERS. 


NOTES ON THE WORKING OF A RACK RAILWAY.* 
By Witi1am THEODORE Lucy, M. Inst. C.E. 


A BRIEF description is given of the four different types of 
locomotives which were in use at the opening of the Chilian 
Trandandine Railway in 1910, together with a short account of 
the history of the development of the more powerful engines. 
The conditions necessary in a combined adhesion and rack 
locomotive for an 8 per cent. (1 in 124) gradient are considered 
in detail, comparisons being made between the Kitson-Meyer 
and the Esslingen types. The author contends that the plan 
hitherto generally accepted of ——— a@ separate frame, 
suspended on the carrying axles of the main frame, for carrying 
the rack pinions, is unnecessary, and he gives arguments in 
support of this. He also disagrees with the traditional method 
of driving the pinions by means of spring keys and advocates 
solid ones as having given better results. He advocates the 
flexibility in speed obtained by a direct drive on the pinions, 
and therefore is opposed to the introduction of gearing. 

The eight separate brakés used on the Chilian Transandine 
Railway are dealt with, the value of the repression brake being 
particularly noted and modifications described which have 
added to its efficiency. The band brake, which is a usual 
feature on rack locomotives, is condemned, and reasons are 
given for its abolition. Remarks follow on locomotive and 
train working, including the method of entering the rack, the posi- 
tion of the engine on the train, coal consumption, train lighting, 
&c. A few notes are devoted to the permanent way and snow 
clearing. The existing ploughs are mentioned and a description 
is given of an appliance proposed by the author in the form of a 
bucket ladder dredger for the removal of avalanches or hard 
snow mixed with rock. Appendixes give particulars of a loco- 
motive proposed for the haulage of trains of 150 tons on the 
8 per cent. (1 in 124) gradient, and a list of the cab fittings used on 
the Chilian Transandine Railway serves to show the complicated 
nature of the work, 








Tue Tron AND Steet Instirute.—The annual and autumn 
meetings of the Institute will be held at the Institution of 
Civil Engineers, Great George-street, Westminster, 8.W., on 
the following dates :—Annual meeting: Thursday and Friday, 
May 4th and 5th. Autumn meeting: Thursday and Friday, 
September 21st and 22nd. 


* Abstract of a paper read at the ordinary meeting cf the Institution, 
on Tue-day, the 8th February, 1916. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
The Iron Trade. 


NeEcorT1aTions do not seem to have advanced 
very much towards a settlement as regards the Government 
maximum selling prices of finished iron. The points so 
far argued appear to have been based on suggested figures 
which are far below those makers are already getting. 
Many sales have been made on terms in excess of what 
makers are asked to agree to as the maximum figures. 
It is known that representatives of the trade in Lancashire 
and the North of England have to be further consulted, 
and another conference of Staffordshire ironmasters will 
then be convened. One special feature of the maximum 
question is that there is a larger variety of finished iron 
produced in this district than in any other centre. The 
trade will be glad when the whole scheme of controlled 
prices is settled. So far the intervention of the Ministry 
of Munitions has not made for uniformity or stability, and 
there are striking contradictions between the announced 
“maxima” and some of the quotations ruling to-day. 
Steady prices, with only a very moderate amount of busi- 
ness, ate the chief features of the finished iron business 
in this district at date. The steadiness is the more sur- 
prising in view of the recent Wages Board return award- 
ing ironworkers 74 per cent. advance in wages. Usually 
a wage advance is considered to justify a general rise in 
prices, but there is no noticeable difference in quotations 
on the present occasion. Latterly there has been some 
increase of output in the bar iron trade, and it is not now 
much below the normal, notwithstanding shortage of 
labour. Marked bars remain nominally at the £13 10s. 
basis. The market price is nearer £14 10s., however ; 
some quotations are even higher than that. Merchant 
bars are quoted at £13 10s. to £13 15s., delivered in the 
district, and nut and bolt iron is about 5s. less. Small 
rounds, squares, and flats, three-eighths basis, make about 
£15. Galvanised sheets are in very short supply. Some 
makers have cancelled their last quotations, which were 
£27 to £29 for 24 gauge corrugated, against £26 to £27 10s. 
previously, and are now wholly off the market. The 
further appreciation of spelter is only a secondary factor, 
as makers have some stocks to fall back upon ; the primary 
difficulty is that of arranging for supplies of sheet bars. 
Black sheets are correspondingly dearer, being £17 10s. to 
£18, with £1 extra for painting. 


Pig Iron Trade. 


The market is still unable to appraise accurately 
the Government’s policy of price control in the pig iron 
trade. The fact that market quotations are considerably 
in advance of the maxima announced leaves traders 
puzzled. For example, it is remarked in this district that 
East Coast and Scotch hematite is, it is understood here, 
to cost 122s. 6d. at the furnaces, but to-day consumers are 
having to fill their requirements at fully 20s. above that 
figure, and as a consequence have withdrawn all their 
quotations and refuse to entertain new business at any 
price. It is remarked in this district, too, as a very 
noticeable fact that Government intervention has not 
arrested the very marked rise in Cleveland iron. In 
South Staffordshire the negotiations with the Ministry of 
Munitions which are to determine the prices of pig iron 
are not yet at an end. Market quotations for Stafford- 
shire part-mine iron are considerably higher on the week. 
Production at the furnaces has been carried on under great 
difficulties, and costs have in consequence been increased 
so that smelters asked fully 2s. 6d. more, making the 
quotation for forge pigs from 87s. 6d. to 90s. delivered. 
The forge quotation is well above consumers’ ideas, how- 
ever, and business is done about 2s. less than the figure 
named. For Northamptonshire forge iron, delivered 
stations, 82s. and 82s. 6d. are asked, but business is slow, 
consumers having covered their requirements for some time 
into the future. Inquiries for export, however, are re- 
ported. Makers of cold-blast Staffordshire pig iron to-day 
—Thursday—in Birmingham would not listen to sugges- 
tions of £8, as they can command more money. For part- 
mine forge iron nothing under £4 10s. as the top figure 
would be agreed to, especially in view of sales having so 
far realised £4 5s., and the next contracts will be higher. 





The Steel Trade. 


In the steel trade business is more difficult even 
than recently. The working of the control measures is 
not understood, and with congested order-books firms 
prefer to keep off the market for the present. The regula- 
tion of prices, however, is attended with good results as 
regards the mitigation of wasteful competition between 
districts. Northern houses are still sending supplies here, 
as consumers are not able to satisfy all their requirements 
at home and are glad to pay the cost of transport if they 
safeguard regularity of deliveries. A few thousand tons 
of American billets are offered now and again, and bookings 
have been made for March, April, and May delivery at 
£12 10s. c.i.f. Liverpool. 


North Staffordshire Iron and Steel Trades. 


There has been a strong market in North Stafford- 
shire in iron of all classes during the week. The prices 
of bar iron have been firmly maintained. Some producers 
have declined offers at £13 15s. a ton for ‘‘ Crown” bars, 
and have secured £14 a ton. Orders have been booked, 
however, at the former figure. Iron plates have changed 
hands at £14 15s. to £15, and iron hoops are quoted at 
£16 10s. to £17 10s. There are no sellers at £13 10s.— 
official figure for marked bars. The lowest price at which 
these can be obtained is £14 10s., and in some cases a still 
greater premium is asked and obtained. The market in 
pig iron is stronger, and there has been an advance in 
values. There is a good market for coal of all classes, and 
the supply in the coalfield generally is unequal to the 
demand. The whole output of steel from the district is on 
Government account. <A very strict check is being kept 
on the controlled establishments. Exact figures are 


required as to the dates.of the commencement, comple- 








tion, and the despatch of orders, together with their 
destinations and exact quantities. This is so that the 
Government may be satisfied that the full capacity of the 
works is being turned to war work. 


Coal Trade. 


The demand for higher wages by 5 per cent. in 
the national coal trade has led to the introduction in some 
local contracts of a wages clause, while a small advance of 
6d. to 1s. per ton, following the précedent of a year ago, 
has been made to household customers. There is a great 
scarcity of slacks, and small fuel generally. All cokes, 
minerals, and coal are quoted stronger than a week ago. 


Engineering and Ironfounding. 


In the heavy trades of South Staffordshire engi- 
neers and ironfounders are exceptionally busy on Govern- 
ment work. The electrical branches are also well placed, 
and owing to extensions and the building of munition 
factories, constructional firms find themselves in posses- 
sion of full order books. For naval and military equip- 
ments a very large business is notified, and the light iron- 
founders, heating engineers, and makers of heavy tanks 
will be heavily engaged for some time. Edge tools and 
engineers’ and machinists’ tools are in constant inquiry. 
There are further calls for steel tubes, water and boiler 
tubes, and repeat orders for wire and iron fencing from the 
Government are reported. 


Protection for British Industries. 


Nowhere in the kingdom has more interest been 
aroused than in this district by the just-issued very 
important report of the Sub-committee of the Advisory 
Committee of the Board of Trade on commercial intelli- 
gence. The report is likely to be historic in British 
industrial and manufacturing procedure, for the recom- 
mendations, if ultimately adopted, seem to achieve for the 
trades scheduled what Tariff Reformers have agitated 
for for fifteen years. It is not forgotten in Birmingham 
that this scheme for protection for British industries 
originated with the late Mr. Joseph Chamberlain, who 
staked his great reputation upon it. Among manufac- 
turers here therefore the reception of the report has been 
mostly enthusiastic. The Sub-committee have made no 
definite recommendations as to the varying measures of 
protection to be afforded to the different industries. 
Still the summary of the tariff proposals of representative 
firms and associations which were consulted by the Com- 
mittee is accepted by the business community as satis- 
factory. It is hoped these recommendations may form 
the basis of a new protective tariff. It is noteworthy in 
view of the extravagant estimates of tariffs which used to 
be put forward in the height of the fiscal controversy that 
in no case is an import duty higher than 334 per cent. 
suggested. 


Activity at Coventry. 


While general local conditions remain on the lines 
which have marked them for many months past, the 
pressure of work in the engineering factories at Coventry 
has not been so heavy during the new year, so far, as it 
was before Christmas. Sunday work has almost entirely 
gone, and internal circumstances sometimes require less 
long hours. New factories which have been in course of 
construction for months past are now nearing completion, 
and, in view of coming operations, large numbers of 
women workers are being drafted in from distant places. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE has been a further speculative movement 
in the iron market based apparently on the buying of 
warrants in order to take the iron out of store for shipment, 
probably mainly to France and Italy. The warrant stock 
is far too small to admit of much of this kind of business, 
and if the furnaces cannot provide enough iron to keep 
these shipments going one can easily foresee a famine in 
Cleveland foundry metal. No doubt warrant speculators 
have recognised this, and are buying what they can, with 
the result that the price. of warrants has already been 
forced up to 92s. 6d., or 10s. per ton above the supposed 
maximum, and from all appearances this is only the 
beginning of the movement. It remains to be seen whether 
the Government will take any action to stop a further 
rise. 


Pig Iron. 


The Manchester market has been thrown into 
confusion by the movement referred to above, and sellers 
of pig iron are uncertain what to do. Nothing approaching 
equivalent prices can be obtained here ; but whether by 
waiting such prices may be enjoyed is the question which 
is occupying members of the trade and the Midland pig 
iron makers. Meanwhile one or two merchants continue 
to sell a little, and some Derbyshire iron was offered on 
Tuesday at 91s. delivered in Manchester, or less than the 
furnace price of Cleveland iron. As a rule, however, 
sellers of Derbyshire talked of higher prices, and the 
general idea of what should be asked was 93s. to 94s. 
Furnace agents would not sell in any case except after 
submission of the offer to the works. It is perhaps safe 
to say that there is really no regular market price for 
iron, and no certainty of being able to buy at any figure. 
Those who sell small lots are probably influenced by the 
fear that at any moment something may be done to 
prevent prices from going any higher. Consumers of 
foundry iron are very reluctant to follow the prices and 
buy only for absolute needs. Staffordshire iron was not 
quoted on the Exchange, but it was understood that 
probably 92s. might secure some. There is only a small 
quantity of Lincoinshire iron now on sale, and this is 
in the hands of merchants who are doling it out to those 
few conservative foundries which will have it, at the most 
extravagant prices. The makers do not appear to be 
offering any. Some of them do not care to ask more than 
the supposed maximum of 87s. 6d. in trucks, and at the 





same time are unwilling to accept that price with Cleve- 
land 5s. higher. An actual sale of a small quantity of 
Lincolnshire No. 3 was: made at 92s. 6d. on trucks, but 
this was by a merchant. The Scottish ironmasters have 
raised their prices again for foundry iron by 5s. per ton, 
and hence Glengarnock is now at 120s. in Manchester and 
Summerlee at the same price. Possibly some Monkland 
might be bought at 118s. Makers point out that they are 
now beginning to work on dearer raw material and under 
increased costs of production, and that with the sharp 
demand for hematite very much less foundry iron is 
going to be made, and that in these circumstances still 
higher prices must be looked for. It is, however, doubtful 
whether Manchester ironfounders can afford to pay any 
more than they are doing, either for Scotch or for common 
foundry iron, and one hears now and again threats to 
shut down foundries if the conditions do not become more 
favourable. In forge pig iron very little is being done at 
present, and only a small quantity of this quality is being 
made. The price is about 90s. per ton delivered equal to 
Warrington. 


Serap. 


The big}rise in foundry iron has naturally led 
dealers in scrap to look for higher prices for cast metal. 
I do not yet know whether anyone has persuaded a con- 
sumer to pay 90s. for textile machinery scrap, which was 
the price asked last week ; but now dealers are asking 95s. 
and are still farther away from the ideas of foundrymen. 
Strictly speaking, with Scotch pig at 120s. and common 
iron at 92s. to 94s., textile scrap should be worth 95s., 
but the market is in an unusual condition, and one cannot 
go by relative values. Heavy wrought scrap is still 
quoted at 105s. to 110s. delivered. Steel scrap is firm, and 
some dealers are trying again to get 100s. on trucks here, 
but so far without success. 


Finished Iron and Steel. 


I have not heard of any official change in prices. 
As a matter of fact, bar iron makers are already asking 
£14 and £14 10s. per ton, and if an advance from the 
official minimum of £13 is made it will no doubt merely 
bring the minimum into line with the actual prices. The 
principle of the minimum has not been needed for the 
protection of the trade for more than a year. Finished 
steel prices are irregular ; I have heard of £17 for ordinary 
quality of round bar steel. 


Metals, 

There has again been a very sharp rise in copper, 
and sellers on the Manchester Exchange were rather 
taken aback by it. English ingot copper had been sold 
at £122 per ton, but that was before the state of the London 
market was known here. Afterwards sellers asked £125 
for ingots. Strong sheets were quoted at £136 in Man- 
chester, and this will probably be £138 as I write. English 
ingot tin was quoted at £183, and spelter at £94 delivered 
in Manchester. 


Drinking Regulations. 


The new regulations for the sale of intoxicating 
liquors will come into force in this district on Monday 
next. Under this new order, both treating and credit 
will be abolished, the hours for the sale of intoxicating 
liquors in licensed premises and clubs will be limited to 
two hours and a half at midday and to three hours in 
the evening. With the object of checking the introduc- 
tion of spirits into works and docks, the Board has 
limited their sale and dispatch for consumption “ off the 
premises” to two and a-half hours per day on the first 
five week days, and has prohibited *‘ off’’ sales entirely 
on Saturdays and Sundays. Further than this, the Central 
Control Board, with the object of reducing the sale of 
spirits in flasks, has prohibited “ off” sales in quantities 
less than a reputed quart in licensed premises and clubs, 
and has entirely prohibited such sales from railway 
refreshment rooms. The new order: affects the sale of 
drink in the whole of Lancashire, Cheshire and Flintshire. 
While there has recently been a very considerable decrease 
in drunkenness in the Manchester district among men, 
there seems to be no reason to doubt that the opposite 
has been the case among women, and no doubt the new 
regulations will serve to remedy the evil in this direction. 


Proposed Russian Consulate for Manchester. : 

A proposal has been placed before the Foreign- 
office by the Manchester Chamber of Commerce for the 
creation of a Russian consular post at Manchester. The 
present arrangements make it necessary to pay a visit 
to Liverpool to obtain the visée of the Russian Consul, 
which is both a troublesome and expensive process. 
There is a general expectation that after the war British 
trade with Russia will undergo a considerable increase. 
The importance of the present trade has been pointed out 
to the Foreign-office, and various arguments have been 
adduced in support of the memorial. These arguments 
have also been placed in front of the Minister for Foreign 
Affairs in Petrograd, but the request has not yet been 
acceded to. 


Manchester Chamber of Commerce. 


At the annual meeting of the Manchester Chamber 
of Commerce next week a memorandum embodying the 
views of the Board and the policy it proposes to adopt 
on questions regarding trade after the war will be pro- 
posed for adoption. It is anticipated that these views 
will show a considerable departure from those already 
expressed by other similar bodies as regards foreign import 
trade and protective tariffs. A series of resolutions will 
be proposed by Mr. H. D. Simpson dealing with the same 
subject. The principal resolution urges upon the Govern- 
ment the desirability of at once convening a conference 
of accredited representatives of the various Govern- 
ments of the British Empire and of our Allies for the 
purpose of discussing, and as far as possible agreeing upon, 
definite means for carrying into effect a number of objects. 
These include generally the exclusion for a term of years 
from the territories of the conferring parties of all goods 
manufactured in Germany and Austria, ali German and 
Austrian subjects, all ships wholly or partially owned 
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by Germans or Austrians from the ports of the Allies, 
the revocation of patents granted to Germans or Austrians 
and to prohibit the holding of any consular or Government 
office in the Allies’ territories by Germans or Austrians. 


Manchester Trade. 


One of the most striking facts in connection with 
the trade of this district is the increase in the turnover 
of the Manchester banks. The returns for the Manchester 
Bankers’ Clearing House for 1915 show the huge total of 
£351,000,000, or £29,000,000 more than in 1914. The 
busy state of the engineering industry, the high price of 
commodities and subscriptions to Government loans have 
all contributed to this satisfactory state of affairs. 


Barrow-1In-FuRNEss, Thursday. 
Hematites, 

The market for hematite pig iron is very strong, 
and the amount of business being done is very considerable. 
The requirements of makers of munitions of war are 
greater than ever, and smelters could easily dispose of a 
much heavier output of metal than is possible at the 
present time, owing to lack of labour and also lack of 
certain faw materials. An additional furnace, however, 
is expected to be put into operation at the Solway Works 
in West Cumberland shortly. At present there are sixteen 
furnaces in blast in Cumberland and nine in North Lanca- 
shire. Orders are well held all round, and a large propor- 
tion of the make is going into prompt use in this district. 
Mixed numbers of Bessemer iron are quoted at 127s. 6d. 
per ton net f.o.b., and special brands of iron are at 140s. 
per ton. Warrants are idle at 115s. per ton net cash, and 
the stores held represent 1502 tons. 


Iron Ore. 


The iron ore trade is particularly busy, and every 
endeavour is being made to maintain a big output of metal, 
more especially of the high-grade ores wanted for munition 
manufacture. Prices are unchanged, with good average 
qualities of native ore at 21s. to 30s. per ton net at mines, 
and the best qualities are at 38s. per ton.- For foreign 
ores there is a good steady demand. This ore is quoted 
at 37s. 6d. per ton delivered to West Coast furnaces. 
Last week 12,700 tons were discharged in Barrow from 
Almeria and Les Falaises. 


Steel. 

There is plenty of activity to note in the steel 
trade so far as the departments on munitions of war are 
concerned, but the whole of the plant for commercial 
sorts of steel is not employed. The rail mill at Barrow 
is on still, and the merchant mill and the foundry depart- 
ments are busy, but the plate mills at Barrow are standing 
idle. Rails of heavy section are in easy demand at 
£10 12s. 6d. to £10 17s. 6d. per ton. Light rails are a fair 
business at £11 to £11 5s. per ton. Heavy tram sections 
are little inquired after, and are at £11 15s. per ton. 
Billets are a good trade at £10 10s. per ton. Ship plates 
are at £11 10s. and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features. There is 
marked activity everywhere, and more and more men are 
being put on. 


Fuel. 

There is a brisk demand for steam coal, which is 
quoted at 22s. 6d. per ton delivered. House coal is in 
full request at 22s. 6d. to 35s. 6d. per ton delivered. For 
coke the trade being offered is heavy. East Coast qualities 
are at 32s. to 38s. per ton delivered, and Lancashire cokes 
are at 30s. per ton delivered. 








SHEFFIELD. 


(From our own Correspondent. 
The Labour Outlook. 


WRITING towards the close of 1915 I mentioned 
that although from a labour point of view matters were 
ethen fairly comfortable, they would probably not remain 
so for very long, as with the new year many new buildings 
and extensions would be completed, and men, women and 
youths would be required to run them. That is proving 
to be the case, for just now a rather acute shortage in 
labour is being experienced. It is impossible, of course, 
that the heavy recruiting proceeding can have no adverse 
effect upon the labour market. The Army and Navy 
must be supplied, but it is to be sincerely hoped that 
we are not on the verge of repeating the mistake made at 
the beginning of the war of sweeping into the forces men 
who could do better service in the iron and steel works 
on war requirements. Should this occur it could scarcely 
be said that the central authorities are to blame, because 
again and again plain statements have been published 
as to the position of badged men; but, just as often, 
more or less local announcements are issued dealing with 
men of military age generally, and between the two there 
seems a considerable amount of. confusion. One frequently 
comes across both employers and employed who do not 
know just where they stand in the matter, and whilst 
they are in this perplexity many men find themselves 
called up in their group, as attested men, and once with the 
colours it is a by no means easy thing to secure their 
return to civil life. The Government announcement 
made public on Saturday, however, should make the 
position absolutely clear. The Minister of Munitions, in 
consultation with the Admiralty and the Army Council, 
has made arrangements for the exemption of men holding 
official badges and employed in certain occupations. 
* Under these arrangements a certificate issued in connection 
with a war service badge granted by the Admiralty, War- 
office, or Ministry of Munitions, and duly held on March Ist 
next, will be recognised as a certificate of exemption 
from military service under the Act. In addition, any 


man whose principal and usual occupation is included in 
a list certified by the Ministry as important for the supply 
and transport of munitions will be able to obtain, on 
application to a local (recruiting) tribunal] a certificate of 





exemption. After such a statement there should be no 
longer any confusion, and badged men, many of whom, 
no doubt, would much prefer to be with the colours, can 
settle down to the work of munition making without 
further question as to their position. 


Semi-skilled Men. 


But it was,not exactly on that aspect of the 
labour question I had intended writing. I was chatting 
the other day with a friend who has the control of several 
thousands of munition workers, and he mentioned that 
the men of whom the various works are most ip need are 
skilled employees. That is where the shortage is being 
keenly felt. Whatever may be said about dilution of 
labour—and there is very much in its favour, besides 
being an absolute necessity at the present moment— 
experience shows that the semi-skilled individual has, 
after all, given the most trouble. A man picked up from 
anywhere may be taught the rough handling of a lathe in 
a few weeks, but he cannot be expected to know how to 
prevent one of the numerous mishaps which occur, neither 
can he repair the damage done to a lathe. He is quite 
all right, and a very useful man, so long as the machinery 
is all running smoothly, but as soon as any¢hing goes 
wrong he is at sea. In this sense many of the women 
turners have proved much more successful—not that they 
are of any greater use at repairs, but some how they run 
their lathes with more care, and so have the happy knack 
of avoiding trouble and of accelerating output. I think I 
mentioned in a previous letter the case in which about 
200 lads were put to work, in a brand new shell shop, 
making 18-pounder projectiles. In less than six months 
every lathe almost had been damaged to a greater or less 
extent, with the result that the youths were practically 
all cleared out and their places taken by women, who 
have proved a success. 


Boys Earning £4 per Week. 


It will, therefore, be quite understood that, 
overloaded with virtual ‘apprentices,’ the munition 
works managements badly feel the need of more of the 
leaven of skill. But such men are extremely difficult to 
obtain, in spite of the national register of artisans willing 
to go anywhere at any time on munitions, taken some 
months ago. An attempt has been made to overcome 
the difficulty by the employment of skilled foreigners, 
and one hears weird stories of armies of Dutch, Italian 
and Belgian men having been taken on at the large 
Sheffield works. Some of these stories I have inquired 
into, and, as usual, there is but the flimsiest ground for 
them. It is, indeed, very much open to question whether 
the largest works here have a single Dutch or Italian 
employee. Belgians there are, of course, in fairly large 
numbers, and at most of the places one may came across 
foreigners of some nationality or other, but as to their 
actual value as skilled men, that is another matter. 
From what I can gather, their talents in that direction 
are nothing to be particularly enthusiastic about, though 
here and there exceptions exist. Preference is always 
given to a Briton, but, as the tribunal proceédings 
amply prove, all Britons are not everything that could 
be desired’ in a munition works. Some of the boys are 
the greatest problems. Only this week I have heard, 
first hand, of lads of seventeen and eighteen years of age, 
who in normal times would be earning about 9s. or 10s. 
a week, receiving from £3 to £4 a week. They have been 
doing this now for quite a long time and have become so 
used to these big wages that instances have recently 
occurred in which a lad who had been earning £4 a week 
refused to undertake a certain class of work because he 
found he could only earn £3 10s. a week! That just 
illustrates the ridiculous state of things created in muni- 
tions production through the question of a reasonable 
scale of pay not having been faced at the very outset. 
It makes the really skilled man—the man who has served 
his apprenticeship—disgusted, and when the war is over 
and they have to revert to their old jobs at, perhaps, £1 
or 30s. a week, these emergency ‘‘ turners’’ will be dis- 
appointed and discontented. 


Sunday Work to Go. 


The pinch of the labour shortage is being felt in 
industrial circles here beyond munition making. Where- 
ever one turns the same story is told. The other day I 
was speaking with an official of a large firm of contractors 
with some huge buildings in hand. He told me they 
were almost worried to death in their efforts to keep the 
labour staff anything like up to strength. No sooner do 
they succeed in getting together the sort of men they 
require than they lose them again through more attractive 
openings on work connected with the war or through 
enlistment. ‘‘ Look at the fellows we have now,” he 
said. ‘‘ Most of them are not worth their salt. Yet we 
are almost afraid to upbraid them for faulty work. They 
would leave the job at once. Getting a contract through 
to time is, of course, out of the question. Everything is 
behind.” Reverting to the munition works, I was very 
pleased to learn, from an excellent source this week, that 
in all probability before another month has expired a 
decisive step will have been taken toward establishing 
a six-day week. Everyone, obviously, cannot have 
Sunday, but there are now good prospects of the majority 
obtaining that day for rest. After all, men are not 
machines. They cannot keep going for ever, though it 
must not be supposed that they will all be found in favour 
of the innovation. Many of them would oppose it if they 
could, simply because they receive double pay for Sunday 
work. But they will not be consulted, I fancy. The 
employers never did favour the seven-day week and will 
be glad to drop it. 


Round the Works. 


A point which only lack of space prevented me 
touching upon last week is the attempt the Advisory 
Committee of the Cutlers’ Company is making to put a 
stop to a very old and very bad custom. When some of 
the cutlery firms have an order for a low-grade class of 
goods on foreign account they do not care to stamp the 
stuff with their name, so the legend “ Superior Sheffield 
cutlery ” is placed on it. The Cutlers’ Company does not 
object to the “superior cutlery’ stamp, but it rightly 





contends that Sheffield’s name should be kept out of it, 
and although the objection may have no legal status, it 
intends bringing as much moral suasion as possible to 
bear upon the offenders. Turning to general trade, the 
demand from the Colonies for steel is pretty heavy just 
now, for stocks are very low there and manufacturers can 
obtain almost any figure. As a result, export business is 
a good deal better than might have been supposed. 
Amongst new overseas orders are saws for Rangoon, Port 
Said and Lisbon; tools for Melbourne, Sydney, Port 
Harcourt, Winnipeg and Rangoon ; files for Buenos Aires, 
Montreal and Toronto ; steel for Punta Arenas, Melbourne, 
Sydney, Valparaiso, Callao, Manilla, Toronto, Montreal 
and Rangoon; and cutlery for Toronto and Iquitos. A 
few weeks ago I called attention in this letter to the action 
of one of the main line railways in regard to the carriage 
of scrap iron and steel. The custom is, of course, for a 
merchant to buy up a wagon of steel scrap, say, from one 
firm and sell it to another without bringing it into his own 
yard at all. Suppose he bought at Leeds and sold at 
Middlesbrough. The scrap would be loaded up at Leeds 
and brought to Sheffield, where instructions would be 
received as to delivery—thus keeping the actual seller 
and buyer in ignorance of each other, and preserving the 
merchant’s business. One of the railways, however, issued 
a notice stating that in future no scrap would be loaded 
up unless full details as to destination were furnished at the 
place of loading. The merchants raised an outcry at this 
blow to their businesses, and now, I hear, the railway 
company has officially withdrawn or revised the notice. 
The pressure for an increased output of high-speed steel 
is very great, and it is a thousand pities that some means 
cannot be found to man the crucible furnaces, which are 
still idle. There are several yet, I believe, doing nothing. 
On the other hand, the number of annealing furnaces is 
increasing. Formerly, most of the crucible people used to 
send out their annealing to firms specialising in that kind 
of work, but nowadays much more of it is done at home. 


Pig Iron and Billets. 


The arrangement for maximum prices for pig 
iron really seems to have collapsed. The figure 127s. 6d. 
is still mentioned for West Coast mixed Bessemers on 
trucks, but no one, of course, views it in anything but a 
nominal light. In fact, Sheffield manufacturers are buying 
little of this iron at present, their attention being con- 
centrated chiefly on the special makes. East Coast is 
far above the supposed maximum, the quotation this 
week being as high as 140s. to 146s. f.o.t., and following 
the sensational jump in Cleveland iron, Derbyshire foundry 
bounded up to 89s. 6d. to 92s. at furnaces on Wednesday, 
with a promise of almost immediate advances on those 
figures. Forge was quoted 85s. to 86s., and Lincolnshire 
irons are moving up in sympathy. Up to the moment of 
these sensational advances a fair amount of business had 
been doing, but that has received a check. There seems 
to be an attempt just now to regulate the prices of billets, 
but whether it will succeed or not is another matter. 
Basic is quoted about £11 15s. to £12 5s., but higher 
figures are talked about in some quarters. 


Fuels. 

The steam coal market keeps strong, collieries 
having a large number of orders on the books on contract 
account for inland works, deliveries being in arrear in 
some cases. Nothing offers on the open market. A con- 
siderable amount of speculation is indulged in with regard 
to the effect the newly appointed coal distribution com- 
mittees will have generally. The position of small fuels 
is most acute, and there is no doubt it is in this market 
that the greatest difficulty will be found. Shipments, 
except to Allies, are restricted. Best South Yorkshire 
hards quote 17s. 6d. to 18s. 6d., best Derbyshire 17s. to 
17s. 6d., seconds 16s. to 16s. 6d., and steam cobbles 16s. 
to 16s. 6d. per ton at pits. Coke keeps well up to the 
arranged price of 24s. for blast furnace sorts, but steel 
melting coke is scarce. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THE conditions of trade in the North of England 
have not undergone any material change during the past 
week, except that a constant increase of pressure upon 
every branch of industry is being experienced. The 
Government departments are daily tightening their grip 
on the controlled establishments in order that the fullest 
possible production may be ensured for war purposes. 
Special inspectors are frequently visiting the works, and 
exact figures are required as to the dates of commencement, 
completion, and the despatch of orders, together with their 
destinations, and exact quantities in order that the Govern- 
ment may be satisfied that the full capacity of the works 
is being turned to war work. It is recognised that so long 
as works are engaged on Government work complaints 
are hardly in order, but at the same time there is an im- 
pression in some quarters that with more judicious arrange- 
ments and readjustments here and there ordinary commer- 
cial business would be- able to assume a more favourable 
position. The marked advance in the value of pig iron 
has been a favourite topic of discussion, and the prevalent 
opinion is that still further advances may be looked for, 
despite the fact that the present figure is higher than at 
any period since the great boom year of 1873. The 
position in the coal trade is not materially changed. The 
output is still well short of the demand, particularly for all 
classes of steam coal. 


Cleveland Iron Trade. 


Values of Cleveland pig iron continue to advance, 
and are now considerably higher than they have been since 
1873. The trade position is exceedingly strong. The 
stock in the public store goes steadily down, and with 
makers all but denuded, the shortage of iron is apparent. 
Shipments of pig iron are quite up to expectations. Specu- 
lative operations on the market this week have operated 
as a check upon inquiry on home account. But home 
consumers are well placed, and can afford to stand aside 
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for a time and await more stable conditions. On the 
other hand, there are eager foreign buyers, and there is 
no disposition to cavil at the price so long as the iron can 
be secured. No. 3 G.M.B. Cleveland pig iron is 93s. 3d., 
No. 1 96s. 9d., No. 4 foundry 92s, 3d., and No. 4 forge 
91s. 3d., all for early delivery. 


Hematite Pig Iron. 

There is still difficulty in securing supplies of 
hematite, but the position promises to be a trifle better 
when the furnaces at the Warrenby Works become in 
thorough working order. There is practically no iron 
available for early delivery, most makers having disposed 
of the whole of their output for the first half of the year, 
and many are disinclined to book orders further ahead. 
Shippers report continued trouble and delay in obtaining 
licences for exports to our Allies. Mixed numbers of East 
Coast hematite are nominally quoted at 140s. 


Iron-making Materials. 


Though there is little or nothing being done in 
foreign ore, owing to the fact that consumers are carrying 
rather large stocks, and do not need to buy, values are 
upheld on the basis of 40s. ex ship Tees for Rubio ore of 
50 per cent. quality. Notwithstanding the big rise in 
Cleveland iron, coke, under the operation of the maximum 
agreement, remains unchanged, though supplies are not 
so plentiful. Good medium furnace kinds are around 
3ls. delivered at the works. Much dissatisfaction is 
expressed by coke producers with the working of the 
maximum, having regard to the big prices being realised 
for iron. 


Manufactured Iron and Steel. 


The greatest activity continues to rule in all 
producing and finishing departments of the iron and steel 
trades. Practically the whole of the output of steel is 
absorbed for war purposes. Private firms are greatly 
concerned over the difficulties they experience in getting 
deliveries of material against contracts from the manu- 
facturers. Government pressure for shell steel, &c., is 
xrowing at such a rate that a complete stoppage of supplies 
for outside purposes is thought to be not improbable. 
The following are the principal market quotations :— 
Common iron bars, £13 10s.; best bars, £13 17s. 6d.; 
double best bars, £14 5s.; treble best bars, £14 12s. 6d.; 
packing iron, £9 to £9 5s.; packing iron, tapered, 
£10 15s.; iron ship angles, £13 10s.; iron ship and 
girder rivets, £15; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £11; steel ship plates, 
£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £13 ; steel sheets, doubles, 
£13 10s.; steel joists, £11 2s. 6d.; steel strip, £12 to 
£12 2s. Gd.; heavy sections of steel rails, £11 ; steel railway 
sleepers, £12—all less 2} per cent. f.0.t., except steel ship 
plates, steel angles, and joists. Rails and sleepers are 
net f.o.b. Cast iron chairs, £4 15s. to £5; cast iron pipes, 
Ijin. to 23in., £7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to 
£6 15s.; 5in. to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., 
£6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; cast iron columns, 
plain, £7 10s. to £7 15s.; floor plates, £4, f.o.r. at makers’ 
works. Business in galvanised corrugated sheets is very 
difficult, Several overseas customers are in the market 
with good orders even at the present high prices, but 
galvanisers are finding it impossible to maintain their 
output owing to the scarcity of steel sheet bars, and cannot 
guarantee delivery. 


The Coal Trade. 


There is a keen demand for all qualities, both 
for prompt and all March shipment, and buyers offer 
fully top prices, but holders have little in hand, and 
speculators are not keen on operating. Best steams are 
strongly held at 32s., both for February and March ship- 
ment, Ordinary steams and smalls are also scarce and 
firmly held. Best gas coals show further appreciation 
and seconds are firm. Bunker coals are, if anything, 
stronger on the whole in the face of a heavy demand. It 
is stated that some of the collieries have given notice to 
contractors with them for supplies of fuel that, owing to 
the continued great requests officially, they will in future 
be able to supply only about 40 per cent. of the stipulated 
quantities. The scarcity of labour is still a great handicap 
at many of the collieries. With the object of improving 
things the Northumberland coalowners suggested the 
employment of women at the pithead. The proposal, 
however, does not meet with the approval of the Miners’ 
Executive. Coal quotations are as follows :—Northum- 
berlands : Best Blyths, 30s. to 32s. 6d.; second Blyths, 
25s.; best smalls, 15s. to 16s.; households, 27s. 6d. to 
30s.; bunkers, 23s.; Tyne prime steams, 30s. to 32s. 6d.; 
Tyne second steams, 25s.; special Tyne smalls, 17s. 6d.; 
ordinary smalls, 13s. to 14s. Durhams: Best gas, 25s. to 
268.5 second gas, 24s.; special Wear gas, 25s. to 26s.; 
smithy, 23s.; coking unscreened, 23s.; coking smalls, 
21s. to 23s.; ordinary bunkers, 25s.; superior, 26s. 6d. to 
27s.; foundry coke, 40s. to 42s. 6d.; furnace coke, 28s. to 
30s.; gas coke, 27s. to 28s. 


Shipbuilding and Engineering. 


; Admiralty work continues to occupy the bulk 
of the energies of the yards, although lately a certain 
number of hands have been turned on to merchant 
work, The various ship-repairing firms, especially on 
the Tyne, are extremely well occupied owing to the 
wrival of numerous ships requiring repairs, including 
several whose. bows need attention. Several ships have 
also entered the Tyne for extensive overhaul, and some of 
the vontracts are of a very substantial character. Alto- 
gether nearly sixty-vessels are in the hands of the ship 
repairers at the present time. 








SCOTLAND. 
(From our own Correspondent.) 
Markets Still Rising. 


THERE appears to be no finality to the upward 
tendency of values, and the continued rise in prices is 





giving ample reason for considerable apprehension in com- 
mercial circles generally, and particularly in the iron and 
steel and allied trades. Practically everything manu- 
factured is being absorbed by the Allied Governments. 
Commercial business can only be undertaken with the 
consent of the Government. The delays so incurred, 
coming as they are doing on a rising market, frequently 
mean that before the material is finished and dispatched 
freights alone have advanced shillings per ton, and the 
originally quoted price does not hold. The scarcity and 
exceedingly high costs of raw materials are responsible 
naturally for the unprecedented level of quotations for the 
finished article. Supplies of the raw article from America 
are now very uncertain, and makers are dependent on local 
and English works for their supplies, and it is out of the 
question to expect producers to quote cheap prices for the 
finished article when billets, for instance, are being sold 
about £11 10s. and upwards. No settlement has yet been 
come to regarding the fixing of maximum prices by the 
Government, but it is anticipated that the statistics now 
available will enable some scheme to be drafted. In the 
meantime, however, pig iron is advancing at the rate of 
5s. per ton per week. Freights generally are very strong, 
and therefore the longer a settlement is delayed the higher 
the maximum price will have to be. The overseas 
trade is being crippled to a large extent by high prices and 
tall freights, and also by the new licensing rules. Steel 
specifications must be submitted to the Munitions Ministry 
for sanction before the order can be proceeded with, while 
pig iron has to be certified before shipment, and hematite 
grades must obtain a special licence. Although the loss 
of time is a natural sequel to all these rules and conditions, 
the amount of work going through is still a matter for 
considerable gratification. 


Advance in Timber. 


More activity has been experienced in the timber 
trade during the past week than has been the case for some 
time, due in a measure to the contraction of imports. 
Stocks of all descriptions are particularly light, and, in 
view of the threatened Government action in the matter 
of limitation of stocks, there has been a great rush on the 
part of consumers to cover requirements. There has been 
a considerable improvement in the shipbuilding inquiry 
recently and a steady movement in other departments. 
As a result a material advance in prices has been announced 
and the tendency is still upward. Imports during the past 
week amounted to almost 6000 tons, mostly from the States 
and Rangoon. 


Pig Iron. 

Scotch pig iron prices have advanced 10s. per 
ton within the past two weeks, and are now on a level 
which has not been touched for many years. Producers of 
hematite iron are easily disposing of their outputs to local 
consumers, and the demand for ordinary qualities shows an 
improvement both for home consumption and export. 
The pig iron warrant market has been very firm throughout 
the past week, during which transactions amounted to 
17,000 tons. Cleveland iron closed at 88s. 6d. per ton 
cash buyers, compared with 82s. 7d. in the preceding week. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 106s.; 
No. 3, 105s.; Govan, No. 1, 106s.; No. 3, 105s.; Carnbroe, 
No. 1, 110s.; No. 3, 105s.; Clyde, No. 1, 112s. 6d.; No. 3, 
107s. 6d.; Gartsherrie, Calder, and Langloan, Nos. 1, 
; Nos. 3, 107s. 6d.; Summerlee, No. 1, 115s.; No. 3, 
.; Glengarnock at Ardrossan, No. 1, 112s. 6d.; No. 3, 
107s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 107s. 6d.; 
No. 3, 105s. 6d.; Dalmellington, at Ayr, No. 1, 107s.; 
No. 3, 105s.; Shotts at Leith, No. 1, 115s.; No. 3, 107s. 6d. 
per ton. 








Advance in Motor Spirit. 


The Scotch mineral oil companies have raised the 
price of their motor spirit 4d. per gallon in response to the 
advance intimated by the foreign importers. Scotch 
motor spirit is now 2s. 2d. to 2s. 3d. per gallon, inclusive 
of duty. 


Finished Iron and Steel. 


Apart from a further rise in prices there is nothing 
new to report in the iron and steel trades. The pressure 
for delivery of all classes of steel is very excessive. Plates 
of a heavy description can be got within a reasonable time, 
but customers are obliged to wait a considerable time 
before deliveries can be given unless for Government use. 
Ordinary mercantile sections are scarcely procurable, 
practically the whole output from angle mills being taken 
up by the Munitions Department. A fair demand still 
continues to come from Allied countries, especially from 
France. Makers of black sheets are not getting full 
outputs owing to the difficulty of obtaining their raw 
materials. They are overwhelmed with work, and as 
deliveries are very much in arrear they are not keen to 
undertake further business. The present quotation for 
7 to 11 b.g. is £17 10s., less 2} per cent. Glasgow ware- 
house. Galvanised, flat, and corrugated sheets are quiet 
in view of the very high prices quoted for them, consequent 
on the dearness of spelter and the preference now shown 
for painted sheets. Malleable iron makers are doing a 
large amount of work in their iron and steel departments. 
Prices are strengthening as the result of the advance in pig 
iron, and are now quoted £13 10s. to £13 15s. per ton, less 
5 per cent. for “Crown” quality for home delivery. 
Billets for the manufacture of steel bars, which were 
formerly rolled mainly from American billets, are difficult 
to obtain, and producers are quoting very firm prices. A 
fair export trade is being done, but were it not for the 
Government demand this could easily be increased. 


Ferro-manganese Advanced. 


The associated makers of ferro-manganese inti- 
mate an advance of £5 per ton in the price of the metal, 
making it £25 per ton net for 78 to 80 per cent. delivered 
at works in the Glasgow district. Spiegeleisen has been 
advanced £1 per ton for all grades. 





Coal. 


Strong and active conditions continue to charac- 
terise the Scotch coal trade. The home demand is well 
maintained, and with a better supply of tonnage available 
the collieries are taxed to their utmost. The export trade 
could be increased if the Government were more liberal] 
in the granting of licences, but it is evidently endeavouring 
to conserve the home output for internal needs as much as 
possible. Business, however, is in a satisfactory position 
all round at present. In the West of Scotland best ells, 
splints, and navigations are particularly firm, and long 
notice of supplies is necessary. Nuts of all sizes are eagerly 
sought after, and values are tending upwards. Similar con- 
ditions prevail in Fifeshire and the Lothians. The 
demand all round is very active, and the collieries have 
great difficulty in coping with the business in hand. 
Every class and quality of coal is included in the demand, 
and there is little of any sort available for immediate 
delivery. Shipping returns are very well maintained 
under the circumstances. Ell coal is- quoted f.o.b. at 
Glasgow, 22s.; splint, 25s. to 33s.; navigations, 24s. to 25s.; 
steams, 19s. to 22s.; treble nuts, 21s. to 21s. 6d.; doubles, 
20s. to 20s. 6d.; singles, 19s. 3d. to 19s. 9d.; bets screened 
navigation coal, f.o.b. at Methil or Burntisland, 26s. to 
27s.; first-class steams, 24s.; best screened steam coal, 
f.o.b. at Leith, 22s. to 23s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THERE has been nothing of a startling character, 
either Governmental or otherwise, to disturb the serenity 
of the coal trade during the past week. No distinct 
movement has been perceptible in either coal values or 
freight rates, and consequently there has been no new 
factor to set the commercial side of the industry agog. 
For this reason discussions of prevailing conditions have 
all been on the lines previously indicated, without a 
solution of the difficulty of easing freight rates being any 
the nearer. Unfortunately, if indications point to any- 
thing, it is that outward freight rates are again going to 
stiffen. Although tonnage at the moment is adequate 
to the coal trade’s present requirements, the fact remains 
that the supplies have fallen pretty substantially compared 
with recent totals, and it certainly looks as if in a week or 
so the demand for bottoms may be such as to give added 
strength to the freight market. Chartering has been 
quiet during the past fortnight and merchants have held 
off, as is usually the case at the end of one month and the 
first week of the next. Orders were withdrawn with 
the idea of bringing down shipowners’ ideas, but the 
probability is that merchants will not be able to hold off 
much longer and that they will be forced to take up 
tonnage. To some extent shipowners have been playing 
the same game, viz., simply waiting, instead of fixing 
up their boats ahead, their opinion evidently being that 
the market will come again.” The Swansea Chamber of 
Commerce has this week discussed the question and passed 
a resolution pointing out that it is of the greatest urgency 
for the successful conduct of the war that freights on 
imports and exports should immediately be brought under 
Government control and reasonable maximum freights 
fixed on necessities, including coal to the Allies, imported 
foodstuffs and raw materials for munition and other 
purposes. 


Foreign Coal Exports. 


Taking into consideration the fact that shipments 
on Government and the Allies’ account were heavy last 
week, it will be seen that work at the docks was very 
brisk, as, on the whole, foreign trade exports from the 
leading Welsh ports, according to the returns disclosed, 
show that the quantity sent away was better than for 
several weeks previous and in advance of the corresponding 
period of ‘last year. The total for Cardiff, Newport, 
Swansea and Port Talbot was 379,935 tons, or 30,489 
tons in excess of the quantity twelve months ago. Cardiff 
and Newport did not share in the increase, as Cardiff's 
contribution of 215,530 tons was a falling off of 28,336 
tons, and Newport’s return of 59,942 tons was 14,044 tons 
down on the figures of a year ago. The chief destinations 
of the shipments from Cardiff were :—Rio de Janeiro 
11,415 tons, Rouen 18,520 tons and St. Nazaire 11,132 
tons. In the case of Newport the principal customer was 
Gibraltar with 16,134 tons. Swansea did well and sent 
away 64,082 tons, which was 26,622 tons in advance of 
the figure twelve months ago, Rouen taking 32,206 tons. 
Port Talbot was responsible for 40,381 tons, or 18,159 
tons above the quantity for the corresponding period of 
1915. 


Dry Dock Combinations. 

The agreement which has been come to by 
which the Cardiff Channel Dry Docks and Pontoon Com- 
pany, Limited, secures a controlling interest in the Barry 
Graving Dock and Engineering Company, Limited, has been 
immediately followed by another combination of interests. 
Mr. Frank Shearman, who is the chairman of Messrs. 
John Shearman and Co., Limited, engineers and ship 
repairers, and also manager of the Mountstuart Dry Docks, 
Limited, of Cardiff, has concluded an agreement to 
purchase at the price of 18s. per share net all the ordinary 
shares of £1 denomination in Messrs. Mordey, Carney and 
Co., Limited, who own four dry docks at Newport. 


Conciliation Board Chairman. 


Lord Reading, the Lord Chief Justice of England, 
has communicated with the secretaries of the South 
Wales Coalowners’ Association and the South Wales 
Miners’ Federation, intimating that he has appointed 
Lord Muir Mackenzie, G.C.B., to be the independent 
chairman of the South Wales Conciliation Board in 
succession to Earl St. Aldwyn. Lord Muir Mackenzie 
has for thirty-five years been permanent principal secretary 
to the Lord Chancellor. He has also been Clerk of the 
Crown. in Chancery and High Bailiff of Westminster since 
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1912. He has had no previous experience of South Wales 
coalfield affairs. 


Bute Docks Trade. 


The report of the Cardiff Railway Company 
shows that the import and export trade at the Bute Docks 
last year amounted to 11,433,506 tons, being a decrease 
of 1,619,913 tons compared with 1914. The serious 
shortage of tonnage and the reduced output of coal 
resulting from the war conditions have been the chief 
causes of this heavy decrease. While the receipts amount 
to £647,483, as against £592,167 for the year 1914, thus 
showing an advance of £55,316, working expenses have 
also gone up considerably, the total being £450,541, 
which is £49,678 more than for the previous year. This 
is attributed chiefly to the enhanced cost of labour and 
material. 


Current Business. 


Market conditions during the past week have 
borne a very close resemblance to those prevailing during 
the preceding month. Business does not expand, as 
buyers are not prepared to take unnecessary risks by 
operating much ahead, and coals are altogether too tight 
to afford much scope for business for early loading, while 
furthermore the export licence conditions militate against 
the arrangement of prompt cargoes except in the case of 
contracts, for which permits are given covering parti- 
cular and regular business. There were expectations 
last week-end in some quarters of the firmness relaxing 
to some extent, but the wish was father to the thought. 
Tonnage certainly fell away to a material extent, and 
recent arrivals have not made good the outgoing steamers, 
but the supply of tonnage is still well up to requirements, 
the only difference being that formerly there was an 
excess of supply. Practically all the docks are well off 
and appliances are working to their full extent. Colliery 
owners are therefore very comfortably placed and see 
no reason for modifying their prices for any coals they 
may possibly spare, which is very little. Shipments on 
Government and Allied account continue very substantial, 
and all leading qualities of large coals are thus monopolised. 
From what can be ascertained there seems no likelihood 
of the demand easing, and it is impossible to secure the 
release of any Admiralty description for loading next 
week. Nominally the price of ordinary second Admiral- 
ties is 35s., but they are unobtainable. Drys and leading 
Monmouthshires are about the same figure, but business 
has been arranged in ordinary Eastern Valleys at 32s., 
some colliery owners demanding rather more. Bituminous 
coals rule firm on the basis of 33s. to 34s. for No. 3 Rhondda 
and 30s. to 3ls. for No. 2 Rhondda. In consequence of 
shipments of smalls having been heavier, as shippers 
could not get large descriptions, values of smalls have 
improved. Best bunkers are firm at 19s. 6d. to 20s., and 
seconds 18s. to 19s., while the superior cargo sorts range 
from 14s. 6d. to 15s. 6d., but inferior sorts have not moved 
up to any extent. Coke values are largely nominal, while 
patent fuel shows no change, makers being comfortably 
off, but pitwood has relaxed in price as supplies have 
come along more freely. Sellers are now asking 50s. to 45s. 


Approximate Values. 


Steam coals: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 34s. 6d. to 35s.; ordi- 
naries, 33s. to 34s.; best drys, 35s. to 37s.; ordinary drys, 
34s. to 35s.; best bunker smalls, 19s. 6d. to 20s.; best 
ordinaries, 18s. to 19s.; cargo smalls, 14s. 6d. to 15s. 6d.; 
inferiors, 10s. 6d. to 14s.; washed smalls, 19s. 6d. to 20s.; 
best Monmouthshire black vein large, 34s. to 35s.; ordinary 
Western Valleys, 34s. to 35s.; best Eastern Valley, 
32s. 6d. to 33s. 6d.; seconds Eastern Valleys, 31s. 6d. to 
32s. 6d. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 33s. 
to 34s.; smalls, 24s. to 25s.; No. 2 Rhondda large, 30s. to 
3ls.; through, 25s. to 26s.; smalls, 16s. 6d. to 17s. 6d.; 
best washed nuts, 26s. 6d. to 28s. 6d.; seconds, 23s. to 
25s. 6d.; best washed peas, 25s. to 26s. 6d.; seconds, 
22s. 6d. to 23s. 6d.; patent fuel, 33s. to 35s. Coke: 
Special foundry, 45s. to 50s.; good foundry, 42s. 6d. to 
ds.; furnace, 36s. to 38s. Pitwood,ex ship, 503. to 51s. 


LATER. 


The coal market reveals no new feature so far as large 
descriptions are concerned. All qualities are very firm, 
and it is becoming more general to find that collieries 
have no ** free” supplies for the remainder of this month. 
Nominally quotations remain the same. The tonnage 
position continues satisfactory, but it is noticeable that 
freight rates exhibit a hardening tendency for Mediter- 
ranean destinations. With regard to small coals the 
market is barely as firm as in the early part of the week. 
The inquiry is not so good, and it is possible for buyers to 
get best bunkers through middlemen at 19s. to 19s. 6d., 
whereas the price was 19s. 6d. to 20s., to which colliery 
salesmen still adhere. Cargo sorts remain much about 
the same, but are none too steady. Patent fuel is quotably 
unchanged, but pitwood rules on the easy side. Importers 
continue to quote 50s. to 5ls., but there is not much 
business being done at these figures, and 49s. to 50s. repre- 
sents more buyers’ ideas. 


Newport. 


The market in Monmouthshire coals shows a 
marked resemblance to last week’s conditions, inasmuch 
as all collieries are well engaged and coals are scarce. 
Business is very limited, and the small parcels available 
command fully top prices. There is very little activity 
for forward loading, as buyers look forward to some 
weakening in values. Small coals are equally as firm as 
large, patent fuel being also firm, but pitwood rather 
easier. Approximate prices: Steam coal: Best New- 
port black vein large, 34s. 6d. to 35s.; Western Valleys, 
34s. 6d. to 35s.; Eastern Valleys, 33s. 6d. to 34s.; other 
sorts, 32s. to 32s. 6d.; best smalls, 18s. to 18s. 6d.; seconds, 
16s. 6d. to 17s. 6d. Bituminous coal: Best house, 23s. 
to 24s.; seconds, 22s. to 23s.; patent fuel, 33s. to 34s. 
Pitwood, ex ship, 50s. 6d. to 51s. 6d. 


Newport Metal Market. 


Increased strength is displayed in the local iron 


and steel trades, particularly for early supplies, as makers 
are so well booked. Tin-plate and sheet bars are stronger 
in tendency. Last week’s prices are officially repeated, 
viz., £12 to £12 10s. for both Siemens and Bessemer 
qualities, but works’ ideas are above these limits. Rails 
are firm at £11 5s. upwards for heavy sections. Welsh 
hematite is strong, but little fresh business is being 
accepted and values are rather indefinite. Prices are 
on the basis of £7 2s. 6d. to £7 5s. delivered works. Iron 
ore is 37s. 6d. to 403. for best Rubio. Tin-plates are 
nominally unaltered on the basis of 26s. for 20 < 14 and 
52s. 6d. for 28 x 20. 


Swansea, 


Anthracite coals have fallen off in demand and 
values have followed suit in a number of qualities. Large 
coals are weak and hand-picked malting and Swansea 
Valley descriptions are down in price. The inquiry for 
machine-made cobbles has decreased, while French and 
stove nuts have eased. There has been, however, slightly 
better request for beans and peas, and these are higher in 
value. Anthracite smalls show no material change. 
Approximate quotations :—Anthracite: Best malting 
large, 26s. to 28s.; second malting large, 23s. to 24s.; big 
vein large, 19s. to 2ls.; red vein large, 18s. 6d. to 20s. 9d.; 
machine-made cobbles 36s. 6d. to 37s. 6d.; Erench nuts, 
36s. to 38s. 6d.; stove nuts, 36s. to 38s.; beans, 33s. to 
33s. 9d.; machine-made large peas, 21s. to 2ls. 9d.; 
rubbly culm, 7s. to 7s. 6d.; duff, 2s. 9d. to 3s. 3d. Steam 
coal: Best large, 28s. 6d. to 32s. 6d.; seconds, 26s. to 
28s.; bunkers, 22s. to 24s. 6d.; smalls, 12s. 9d. to 15s. 
Bituminous coal: No. 3 Rhondda large, 27s. to 30s. 6d.; 
through and through, 22s. 6d. to 25s. 6d.; smalls, 18s. 3d. 
to 20s. 6d.; patent fuel, 27s. 6d. to 32s. 6d. 


Tin-plates, &c. 


Values of tin-plates continue firm at last prices. 
Works are well engaged and returns show that last week 
shipments were heavier than usual and amounted to 
91,212 boxes. Official returns show that the total quan- 
tity of galvanised sheets exported in January amounted 
to 15,785 tons, compared with 27,988 tons in January, 
1915, and 77,427 tons in January, 1914. Tin-plate 
exports for last month totalled 26,271 tons, as compared 
with 29,216 tons for the corresponding period of last 
year and 43,164 tons in January, 1914. Black plates 
exported show a substantial increase, the total being 
17,572 tons in January, 1916, as against 3102 tons in 
January, 1915, and 5906 in January, 1914. The 
following are the official quotations from _ the 
Swansea Metal Exchange :—Tin-plate and other quota- 
Gom: iC. 30 x a4. x ti? aheets, Be; iLC., 
28 x 20 x 56 sheets, 26s. 6d; I.C., 28 x 20 112 
sheets, 52s. 6d.; I.C. ternes, 28 « 20 112 sheets, 45s. 
to 46s.; galvanised sheets, 24 g., £26 10s. to £27 10s. in 
bundles ; block tin, £179 10s. per ton cash, £179 5s. per 
ton three months ; copper, £101 10s. per ton cash, £100 10s. 
per ton three months. Lead: English, £32 10s. per ton ; 
Spanish, £32 per ton; spelter, £89 per ton. Iron and 
steel :—Pig iron: Standard iron, 84s. 6d. per ton cash, 
85s. one month; hematite mixed numbers, 115s. per ton 
cash, 116s. one month; Middlesbrough, 92s. 10d. per ton 
cash, 93s. 4d. one month; Scotch, 99s. per ton cash, 
99s. 9d. one month; Welsh hematite, £7 2s. 6d. to £7 5s. 
dd.; East Coast hematite, £7 12s. 6d. to £7 15s. per ton ; 
West Coast hematite, nominal. Steel bars: Siemens, £12 
and upwards ; Bessemer, £12. Steel rails, heavy sections, 
£11 per ton. Iron ore: Rubio, 37s. 6d. to 38s. 6d. 








ROYAL METEOROLOGICAL SOCIETY. 


THE annual general meeting of this society was held on 
Wednesday, the 19th inst., at the Surveyors’ Institution, 
Great George-street, Westminster, Major H. G. Lyons, 
F.R.S., president, in the chair. The report of the Council 
for 1915 was laid before the fellows, and the Symons 
Memorial Gold Medal, which is awarded biennially for 
distinguished work in connection with meteorological 
science, was presented for transmission to Dr. C. A. Angot, 
Bureau Central Météorologique de France. The president 
then delivered an address on the ‘“‘ Winter Climate of the 
Eastern Mediterranean,’ on which the following is an 
abstract :— 

At the present time, when the area of the Eastern 
Mediterranean is of special interest, I would direct your 
attention to its climate, which must exercise great influence 
on the naval and military operations now in progress. 
During the last fifteen to twenty years a large number of 
meteorological stations have been in operation, and from 
their published results we have an accurate and detailed 
knowledge of the meteorological conditions which prevail 
there at the different seasons of the year These vary from 
the true continental climate of the Balkans, with its low 
winter temperatures and moderate rainfall at all seasons, 
to the Mediterranean climate of Southern Greece and the 
Levant with its mild winter, hot summer, and a strongly 
marked rainy season in winter In lower Egypt these 
characteristics also prevail in a more intense form 

The geographical character of the Balkan Peninsula and 
the surrounding seas, Syria and Palestine, and lower 
Egypt affect, to some extent, the general climatic condi- 
tions, and these are described The temperature in the 
Balkan region in winter is frequently very low, descending 
to 0 deg. Fah., and often below that at many stations, while 
frost occurs often in inland Greece and occasionally 
throughout the Eastern Mediterranean. The most severe 
weather occurs when anti-cyclonic conditions with clear 
skies and light winds prevail in the Balkans ; the air then 
falls to a very low temperature, and as a result streams off 
the high land down into the low-lying Aigean Sea as a 
strong cold northerly wind, which often reaches gale 
force. January is the coldest month, and February 
differs but little from it, the first marked departure from 
winter conditions occurring in March. By this month, too, 
the waters of the Mediterranean begin to grow warmer. 
During the winter months they have been from 5 deg. to 
10 deg. Fah. warmer than the coasts, where therefore the 
winter climate is much milder than inland, but in March 
the difference becomes very small, and disappears at many 





places as the land is growing rapidly warmer. 





In winter the rainfall is heaviest on the western shores 
of Greece and Syria, and markedly less on the eastern 
coasts. The Balkan rainfall has a maximum in November 
and afterwards decreases slightly, but it isnot heavy at any 
time. Rainfalls during the passage of depressions from 
the Mediterranean, which pass from west to east bringing 
clouds, mild weather, rain, and strong winds. Rainfall 
decreases southward, and in lower Egypt the amount is 
insignificant. 

The normal air circulation of the Eastern Meditarranean 
is simple in its general outlines. Northerly winds blow 
over Greece and the Aigean Sea, becoming north-westerly 
in the Mediterranean and westerly on the Syrian coast. 
In Egypt northerly winds prevail. This arrangement, 
which follows from the mean distribution of pressure in 
winter is, however, greatly modified by the frequent 
passage of depressions along the Mediterranean from 
west to east. Many pass over the Balkans to the Black 
Sea and southern Russia, causing strong southerly gales 
in the Agean Sea, with rain and mild unsettled weather 
for two or three days. Others cross Greece and the Augean, 
where strong southerly winds blow as they are approaching, 
which usually veer to the north-west on the following day. 
Others again pass to the south of Greece, sometimes skirting 
the Egyptian coast, and cause south-westerly gales and 
stormy weather in the Eastern Mediterranean and Levant, 
and northerly winds in the Augean Sea. An analysis 
of the observations show that northerly winds which cause 
rough sea in the Augean Sea during the winter months are 
more frequent than southerly winds in the proportion 
of 2.5 to 1; and since many cf these northerly winds are 
due to cold air pouring down from the Balkans highlands, 
the northerly winds may continue for a week at a time, 
while southerly gales rarely last for more than two days 
unless a second depression is closely following the first. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE C.LW, 

Sir,—It is still being impressed 4 the public by no less 
responsible a person than the Prime Minister how important it 
is that the output of munitions should be considerably expedited, 
as the country is still far behind in meeting present requirements, 
and that in order to meet the demand which has not yet nearly 
been accomplished skilled labour must be very largely diluted. 
There still remains, however, one great obstruction to increased 
output, which seems to have escaped the attention of those in 
control. I refer chiefly to the absurd limits which manufacturers 
are still being compelled to adhere to, and which in many cases 
are absolutely unnecessary. I could quote many instances of 
these ridiculous restrictions which have come under my own 
immediate notice, but will confine myself for the moment to 
one illustration respecting the limit allowed on the ends of the 
tubular shell for use in a certain trench howitzer, which are only 
about one-third of the corresponding limits in the regular pattern 
18 pdr. shell, in which the amount of error allowed in diameter 
in the shell body is .Olin. In the case of the trench howitzer, 
which has an effective range of about one-tenth of that of the 
18 pdr., the limits allowed are only .003in. The screwed parts 
of these shells would serve their purpose equally well if the limits 
were increased threefold, and such an allowance would so 
facilitate the output that 30 per cent. more shell might easily 
be produced in a given time and at corresponding less cost. 
These pieees are being made in large quantities on ordinary 
engine lathes, and several makers have approached the authori- 
ties and endeavoured to get the limits modified, with as much 
response as could be got from a polite stone wall. 

Practical men who are mainly responsible for getting the work 
done, are inclined to the opinion that if this kind of thing is to 
continue, labour will have to be diluted in an upward direction 
instead of a downward one. * APPLIED Economy.” 

January 26th. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tse Roya InstiruTION oF Great Bariratn.—Albemarle- 
street, Piccadilly, W. The discourse will be delivered by Prof. 
W. M. Flinders Petrie, F.R.S., on ‘‘ Egyptian Jewellery.” At 
5.30 p.m. 

PuysicaL Society or Lonpon.——-At the Imperial College 
of Science, Imperial Institute-road, South Kensington, 8.W. 
** On a General Bridge Method for Comparing the Mutual Induct- 
ance between Two Coils with the Self-Inductance of One of them,” 
by Professor C. H. Lees, F.R.S.; ‘‘ An Enclosed Cadmium- 
vapour Are Lamp,” by Dr. H. J. 8. Sand. At 5 p.m. 





SATURDAY, FEBRUARY 12rx. 

THe KeicHitey AssocraTION OF ENGINEERS.—-At_ the 
Assembly Room of the Cycling Club, Keighley. ‘* Cast Iron: 
Its Nature and Properties,” by Mr. F. J. Cook. At 6.45 p.m. 

THe Nortu oF ENGLAND INsTITUTE OF MINING AND MECHA- 
NICAL ENnornegrRs.—In the Wood Memorial Hall, Newcastle- 
on-Tyne. The following papers will be open for discussion :— 
‘** A New Battery Signalling Bell,” by Professor W. M. Thornton ; 
**Modern American Coal-mining Methods, with some Com- 
parisons,” by Mr. Samuel Dean. The following papers will be 
read or taken as read :—*‘ The Hirsch Portable Electric Lamp,” 
by Mr. Hiram H. Hirsch; The Logic of Trams,” by Mr. John 
Gibson. A “ Widdas”’ patent incline chock will be exhibited, 
described and demonstrated by Mr. Percy Widdas. A safety 
mine-cage arrester will be exhibited, described and demon- 
strated by Mr. Thomas Pearson. At 2 p.m. 


MONDAY, FEBRUARY l4ru. 

Tue Etectrro Harmonic Socrety.—-At the King’s Hall, 
Holborn Restaurant. Concert (Ladies’ Night). At 8 p.m. 

Tue Royat Society or Arts.-—At John-street, Adelphi, W.C. 
Fothergill Lecture (Lecture II.). ‘‘ Flemish Architecture,” by 
Rev. Dr. Herbert West. At 4.30 p.m. 

Tue Institution or Post-orrice ELECTRICAL ENGINEERS : 
Lonpon CentTRE.—At the Institution of Electrical Engineers, 
Victoria Embankment, W.C. ‘‘ The Western Electric Com- 
pany’s Semi-Automatic Telephone System,” by Mr. J. Hedley. 
At 6 p.m. 

TUESDAY, FEBRUARY liru. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 
** Oil Shales, especially those of Dorsetshire,” by Mr. W. Hardy 
Manfield. At 8 p.m. 


WEDNESDAY, FEBRUARY lé6ru. 
Tue WorsHIpruL CompaANy OF CARPENTERS,—At the Car- 
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penters’ Hall, London Wall, E.C. ‘‘Some Movements in 
Modern Art.,” by Mr. W. Strang. At 7.45 p.m. 

‘THe Concrete InstiTtuTe,—-At Denison House, 296, Vauxhall 
Bridge-road, Westminster. Ordinary general meeting. Paper 
by Mr. Charles F, Marsh, entitled ‘ Reinforced Concrete as 
applied to Waterworks Construction.” At 5.30 p.m. 

THe Socrety or Cuemican -Inpustry.—The Neweastle 
Section will hold a meeting in the Wood Memorial Hall, New- 
castle-upon-Tyne, when Professor H. E. “Armstrong, F.R.S., 
will give an address, entitled “‘ The Problems of Coal with refer. 
ence to the Complete and Proper Utilisation of our Fuel 
Supplies : An Introductory Survey and Scheme of Discussion.”’ 
At 8 p.m. 

Roya. METEOROLOGICAL Socrety.—70, Victoria-street, West- 
minster. ‘* On the Rainfall of Nigeria and the Gold Coast,” by 
Mr. C. E. P. Brooks; ‘* South African Coast Temperatures,” 
by Mr. J. R. Sutton. At 7.30 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘‘ Paper Supplies as affected by the 
War,” by Mr. 8. Charles Phillips. At 4.30 p.m. 


THURSDAY, FEBRUARY 17ru. 


Tue InsTITUTION OF ELECTRICAL ENGINEERS.—At Victoria 
Embankment, London, W.C. “Terrestrial Magnetism,” by 
Dr, C. Chree, F.R.S. The seventh Kelvin lecture. At 8 p.m. 


FRIDAY, FEBRUARY I18ru. 


THe InstiruriIoN OF MECHANICAL ENGINEERS,—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
§.W. Annual General Meeting. At 6 p.m. 

THe Royat InstiruTion or Great Brirarx.—Albemarle- 
street, Piccadilly, W. The discourse wilt be delivered by 
Professor E. G. Coker. The subject is “ Polarised Light and 
its Application to Engineering.”’ At 5.30 p.m. 

British FoUNDRYMEN’s AssocrATION.—At the Cutlers’ Hall, 
Sheffield. ‘‘ Foundry Practice,’ by Mr. J. I. Goodwin. At 
8 p.m, 

MONDAY, FEBRUARY 2Ist. 

‘THe Roya Society or Arts.—John-street, Adelphi, W.C. 
Fothergill Lecture. Lecture HII. ‘ Flemish Architecture,’’ 
by Kev. Dr. Herbert West. At 4.30 p.m. 


TUESDAY, FEBRUARY 22np. 

THe ILLUMINATING ENGINEERING Socrety.—At the House 
of the Royal Society of Arts, John-street, Adelphi, London. 
A discussion on “Some Future Possibilities in the Design of 
Instruments for Measuring Illumination, with special reference 
to Photometers depending on Physicai and Chemical Methods.”’ 
At 8 p.m. 


WEDNESDAY, FEBRUARY 23rp. 

THe WorsnHipruL CoMPANY OF CARPENTERS.—At the Car- 
penters’ Hall, London-wall, E.C. “‘ The English Roof,’ by Mr. 
Arthur Keen. At 7.45 p.m. 

FRIDAY, FEBRUARY 25ru. 


‘ae Nortrs-East Coast INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS.—Bolbec Hall, Newcastle-on-Tyne. 


TUESDAY, FEBRUARY 28ru. 


THe ASSOCIATION OF SUPERVISING ELECTRICIANS,—St. 
Bride’s Institute, Bride-lane, E.C. ‘“ Illuminating Engineering,” 
by Mr. Leon Gaster, At 8 p.m. 








CALENDARS AND DIARIES. 


We have to thank Davey, Paxman and Co., Limited, for a 
Chiswell Treasury note case. It is one of the Japanese screen 
kind, but greatly improved by the addition of a season ticket 
frame on one side, and a stamp and card pocket on the other, and 
is covered in soft brown leather. 





Some more excellent wall calendars have reached us, Large 
wall calendars with monthly tear-off sheets are to hand from 
H. W. Ward and Co., Limited, of Lionel-street, Birmingham ; 
William Clowes and Sons, Limited, of 28, Great Windmill-street, 
W.; R. Y. Pickering and Co., Limited, of Wishaw, Glasgow ; 
Alfred Herbert, Limited, Coventry ; and W. H. Willcox and Co., 
Limited, of 38, Southwark-street, London, 8.E., and from the 
Bergenske Steamship Company. 








Contracts.—The General Electric Company of China, 
Limited, of Shanghai, reports that it has for the sixth time been 
successful in securing the yearly contract for the supply of 
Osram traction type lamps to the Shanghai Tramways. 


TxE INsTITUTION OF ELECTRICAL ENGINEERS.—As soon as 
the approval of the Board of Trade is obtained, the Council 
proposes to call a special general meeting of the corporate 
members to consider and, if approved, to adopt the following 
addition to the Articles of Association :—Addition to Article 41 : 
‘* (a) In the event of a state of war arising between Great Britain 
and any other country or State, any member of any class who 
at any time during such war shall be a subject of such enemy 
country or State shall forthwith cease to be a member of the 
Institution, and in the case of the European War of 1914 all 
such members shall cease to be members of the Institution on 
Ce pete er ere e eeeee ” (The date to be inserted 
will depend on the date of confirming the resolution.) The 
Council has also received a petition signed by seventeen corporate 
members with regard to the expulsion of enemy aliens, asking 
that in accordance with Article 80, the Council call a special 
general meeting for the purpose of dealing with the matter. 
It is understood that the signatories are of opinion that the 
alteration proposed by the Council will effect the object of the 
petition. 


A Great CenTrRaAL Rattway WIDENING ScHEME.—In order 
the more adequately to cope with the increasing traffic from the 
Nottinghamshire and South Yorkshire collieries to Grimsby 
and Immingham, and also to and from the ports of Goole and Hull, 
the Great Central Railway Company obtained in 1912 parlia- 
mentary powers for the widening of its line between Bentley Junc- 
tion, Doncaster, at the termination of its Doncaster Avoiding 
Line and Thorne Junction, a distance of about eight miles. 
The North-Eastern Railway Company exercises running powers 
over this section of the Great Central Railway as between 
Doncaster and Thorne, A definite start with the work was made 
in August, 1913, the general contractors being Mitchell Brothers, 
Limited, of Glasgow, and despite the difficulties incidental to 
the war, such progress has been made that the work is expected 
to be completed and the new lines ready for use in the course 
of the next few months. In addition to the widening work, 
connections and sidings are now being laid down to serve the new 
Hatfield Main Colliery, which is being sunk alongside the rail- 
way a short distance east of Stainforth Station. Eight public 
road and river bridges have been built. These include a bridge 
of six spans, varying from 24ft. to 53ft., over the river Don, and 
another, with a lattice girder single span of 100ft. length, over 
the Sheffield and South Yorkshire Navigation at Kirk Sandall. 
The scheme was designed by and is’ being carried out under 
the direction of Mt. J. B. Ball, M. Inst. C.E., the engineer-in- 
chief of the Great Central Railway Company. 





BRITISH PATENT SPECIFICATIONS. 


When an i: tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











AERONAUTICS. 


4525. March 23rd, 1915.—Vatves For Gas CONTAINERS 
EMPLOYED IN AIRSHIPS OR BaLtoons, H. O. Short, 56, 
Prince of Wales Mansions, Queen’s-road, Battersea Park, 
London, 

The valve casing consists of three rings A BC clamped to- 
gether by bolts and wing nuts. Between rings A and B a 
flexible annular diaphragm D having a stiffened inner edge and 
forming the valve seat is clamped. Between the rings B and C 
there is held one end of a fabric sleeve E, the other end of which 
is sewed to the inner surface of the envelope F of the gas 
container round the edge of a circular aperture therein. The 
edge of this aperture is stiffened by a ring G and within it there 
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is placed a diaphragm ring H, both edges of which are stiffened. 
The cuter edge of the diaphragm H is sewed to the stiffening 
ring of the aperture. Surrounding the rings A B and bearing 
against the diaphragm H is a distance ring J. A dished metallic 
valve K sits on the diaphragm D, being held thereto by detach- 
able rubber springs L. The inward movement of the valve is 
limited by wires M. This valve can be removed or placed in 
position from the exterior of the gas container, and when in 
place has no projections which might interfere with the net 
surrounding the container.——January 19th, 1916. 


HEATING AND LIGHTING. 


2546. February 17th, 1915.—ImMPROVEMENTS IN ELECTRIC 
Freres, Herbert Henry Berry, of 78, Upper Thames-street, 
London, E.C., and William James Markham, of Suffolk 
Works, Oozells-street, Birmingham. 

Behind the reflector is a spindle D on which is mounted a fan 
E. The spindle also carries a dise F provided with a series of 
apertures G, and under the dise is located an electric lamp H. 
This lamp is electrically connected with the heat units so as to 
be switched into circuit with the units. The heat units and lamp 
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are connected with any convenient source of supply. When 
the current is passing through the heat units the rising hot air 
drives the fan, and consequently the disc F is rotated. By 
reason of the apertures in the dise the light from the lamp is 
intermittently thrown on to the reflector, thereby giving a 
flickering effect.—January 19th, 1916. 


LOCOMOTIVES 


6612. May 3rd, 1915.—Sream Exuaust Nozzte, P. T. Hay- 
ward and W. P. Sanderson, Collie, Western Australia. 

To the top of the exhaust pipe A there is bolted a casing B 

tapered in form and having an inturned upper edge. Guide 





bolts pass through this inturned edge and are fixed at their 
lower ends in brackets C extending from the inside of the casing 
Between springs on these guides a floating ring D is sus- 
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pended. This ring is provided with an upwardly extending 
flange E which guides the escaping steam to the annular by-pass 
area F, The floating ring vibrates on its guides under the 
action of the exhaust.—January 19h, 1916. 


TRANSMISSION OF POWER. 


24,659. June 28th, 1915.—AvutTomaTic MAGNETICALLY- 
OPERATED CLUTCHES FOR ELEctTRIC Moross, John George 
Stirk, of 25, Lentil-field, Ovenden-road, Halifax. 

This invention relates to a device for automatically and 
magnetically gradually connecting the motor to the shaft, 
gears or pulleys to be driven as the motor starts up, and similarly 
disconnecting them when current is cut off. The motor armature 
A is arranged with its iron core B set out of the centre line of 
the poles C, so that when the field is energised the magnetic 
flux constantly exerts an axial pull or drag upon the arma- 
ture in one direction. End play in the bearings of the motor 
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shaft D allows the armature to yield “to this drag, causing a 
clutch E keyed on the motor shaft to be alternately engaged with 
or released from a corresponding clutch box F upon the shaft, 
gears or pulleys G to be driven, as the motor is started or 
stopped. A spring arrangement such as H may be introduced 
between the shafts D and G or placed in any other suitable 
position to ensure the more quick and effective disengagement 
of the clutch or the like and motor when current is cut off.—. 
January 19th, 1916. 


ORDNANCE AND ARMOUR. 


20,874. October 12th, 1914.—Gun-carriace, Sir A. T. Daw- 
son, G. T. Buckham, both of Vickers Limited, Broadway, 
Westminster, 8.W., and A. A. Scott, of the Scott Engineering 
Company, Limited, Hirst-lane, Saltaire, Shipley, Yorkshire. 

This specification describes a motor cycle side-car carrying 

a Maxim or similar gun. The gun can be fired ahéad while the 

cycle is in motion and can, when the cycle is stationary, be 

trained on aircraft. The gun crosshead A is supported in a 

carriage B, the training pivot of which is carried in a socket C. 

This socket is the junction-piece of two tubes D connected at 

their rear ends to the side-car axle. Across these two tubes 
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there is fixed a training are E, on which an arm from the 
carriage B rests. To this arm is connected the elevating gear 
F. The crosshead A and the carriage B are normally connected 
together, but for high-angle fire they are disconnected so that 
the gun may be swung horizontally through 180 deg. and the 
breech end depressed as indicated at G. he elevating gear is 
disconnected from the gun before this operation is effected. 
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The shield H is detachable. In the boxes J spare parts, ammu- 

nition and tanks supplying cooling water to the gun are carried. 

—January 19th, 1916. 

13,144. September I4th, 1915.—Means For DIscearRGInG 
Torrepors, Edwin Cerio, 108, Via Veneto, Rome. 

A is the launching tube. The torpedoes B are carried each 
within a tube C mounted on arms D, which are fixed to a shaft 
E, revolvable in its bearings F. ‘The tubes C are provided with 
mouthpieces G, which, when a tube is in line with the launching 
tube and when the shaft E is bodily moved forward slightly, 


N° 13.144. 
































fits tightly within the end of the launching tube and so forms 
& continuation of it. Each torpedo tube C is accompanied by 
a compressed air vessel H carried by the arms D, so that the 
torpedo tube when revolved into the discharging position is 
accompanied thereto by the reservoir holding the air used 
to discharge it.—-January 19¢h, 1916, 


MISCELLANEOUS. 


701. January 16th, 1915.—-IMprovepD Ro.Lts ror SuGar CANE 
Mitts, John McNeil, Colonial Ironworks, Helen-street, 


Govan, Glasgow. 

Two forms of this invention are illustrated. In a three-roll 
sugar cane mill the front or feeding roll A is grooved as at B, 
that is to say, with curved faces either terminating in a circular 
fillet at the foot or opening out slightly below a certain point 
and ending in a flat bottom joined to the sides by small fillets. 
The upper roil C is provided with grooves of equal pitch with 
those on the feeding roll. but having sections which are approxi- 





The ridges on the feeding roll mesh 
The third or back roll 
It is claimed that 


mately shallow rectangles. 
with the grooves of the upper roll. 
may be grooved similarly to the upper roll. 
in use this system of grooving results in the cane being pressed 
into the grooves B in such a way that it does not descend below 
the level D, thus leaving a free space at the bottom of the grooves 

for the discharge of the juice.—January 19th, 1916. 

11,767. August 14th, 1915.—Piston Rinc, Lancaster and 
Tonge, Limited, and J. Butterworth, Withington-street, 
Pendleton, Manchester. 

Each of the two co-acting rings A B is formed as follows :— 

The plain surface C of the ring is provided with two raised 

portions D D having ends E sloping to the surface C at 30 deg. 
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These raised portions may extend to 30 deg. on each side of 
the cut F. At the opposite end of the diameter through the 
eut the plain surface C is recessed as at GG so as to have a 
tongue H standing up, the top of which is level with the surface 





C. The ends of the recessesas at J rise up to the surface C 
at an angle of 30 deg. The tongue of one ring engages with the 
recess of the other in such a way that the springing in one ring, 
through the agency of the slopes E J, causes the other ring to 
move away from it, The two rings are thus kept tight sideways 
in their grooveson the piston. The same idea is also to be applied 
to a pair of rings the springing of which is not secured by the 
initial compression of the rings, but by coiled springs disposed 
within the foot of the grooves on the piston in the usual way 
January 19th, 1916. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, ts furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On one of the patents given below £35 and on each of the 
remainder £55 have been paid in renewal fees. 





No. 17,235/07.-—Paper-treating machines. Bag-making, 
envelope-making, printing and other machines for treating paper 
in webs are automatically stopped, should an accident to the 
paper occur, as follows :—The paper passes between the guides. 
Should an accident occur, the paper is heaped up between the 
guides and depresses the lower one, which is hinged. This, under 
the influence of a spring weight, &c., serves to stop the machine. 
R. E. Fischer and M. Wescher, Germany. 

No. 17,251/07.—\Bearings. In bal! bearings having two rows 
of balls, running in separate grooves, in undivided race rings, 
and capable of taking side thrusts in both directions, some of the 
shoulders of the grooves are dispensed with, leaving the groove 
open at one or both sides, in such a manner that one row ot 
balls can be introduced by lateral displacement of the races, 
and the other row subsequently inserted by means of an opening, 
by placing the rings in an oblique position or by other known 
means. Sachs, E., Bavaria. Dated August 13th, 1906. 

No. 3134/06.—-Valves. In a reducing-valve, the action of the 
loaded diaphragm or piston is assisted by a suction effect pro- 
duced by a nozzle placed in the low-pressure passage, and com- 


municating with the underside of the diaphragm by means of a 


tube. The effect of the suction device is that as the consump- 
tion of steam increases, and load on the valve owing to its 
opening movement becomes less, the suction effect will increase 

draw down the diaphragm, thus opening the valve propor- 
tionately to any demand at the required low pressure. J. 
Hubner and I. Mayer, Vienna. 

No. 3213/06.—Electric lamps. Incandescent lamps. Incan- 
descent bodies consist of tungsten containing one or more metals 
of lower melting point which effect its sintering. Chromium, 
vanadi ilbi tantalum, osmium, ruthemium, zirconium, 
and thoriam may be used, or their oxides or compounds which 
are reducable by carbon. Filaments are made from finely 
divided tungsten mixed with up to 15 per cent. of the added 
metal, and with an organic binder, such as zine chloride, cellu- 
lose, or colodion. These filaments are carbonised, after deni- 
tration, if desired, and the carbon is eliminated, e.g., by 
heating in steam and hydrogen. Finally, the filaments are 
sintered by gtd of current in vacuo or dilute inert gases. 
Just, A., and Hanaman, F., Budapest, and Landesberger, H., 
Salzmann, I., Vienna, and Vereinigte Electricitats Akt.-Ges., 
Budapest. 

No. 3225/06.—Electric lamps. Incandescent lamps. Fila- 
ments of tungsten or molybdenum are made by impregnating 
organic fibres with compounds of these metals, carbonising 
the fibres, and removing the carbon by known means, such as 
by heating the fil ts by a current in an atmosphere of 
steam containing hydrogen. Carbon filaments preferably 
freshly incandeseed, may replace the fibres, carbon being 
removed as before. The finished filaments may be flashed in 
the vapour of tungsten or molybdenum halogen compounds 
mixed with hydrogen, this enabling them to be made of any 
strength. Just, A., and Hanamann, F., Budapest, and Landes- 
berger, H., S-lzmann, I., both in Vienna, and Vereinigte Elec- 
tricitats Akt.-Ges., Budapest. 

No. 3238/06.—Taximeters. A “trip” and total-distance 
odometer for a teximeter is of compact form and indicates 
large distances. Two series of edge number wheels, loosely 
mounted on the same spindle, are driven by an adjustable worm 
gear through a friction connection, which allows the taximeter 
to act in case of stoppage of the odometer. Bruhn, F. W. G., 








Germany. 
No. 3306/06.—Moulding metals. Vertical pipe-moulding 
machines. Ardelt, R., Germany. 


No. 3684/06.—Electric lamps. Incandescent lamps, filaments 
for. Comprises improvements on the process described for 
making fil ts of tungsten or molybdenum or alloys of them 
by coating carbon fil ts, optionally containing tungsten, 
&c., with these metals, heating the coated filaments by current 
in an inert gas, until the carbon is dissolved, and then decar- 
bonising. Just, A., Hanamann, F., Budapest, and Landesberger, 
H., Salzmann, I., Vienna, and Verinigte Electricitats Akt.-Ges., 
Budapest. 














ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Headquarters : Chester House, Eccleston-place, 8.W. 


ORDERS 
For week commencing February 14th, 1916, by Lieut.-Colonel 
C. B. Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25. 

Monday, February 14th.—Sections 1 and 2, Technical. Sections 
3 and 4, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Tuesday, February 15th.—School of Arms, 6 to 7 p.m. 

Thursday, February 17th.—Shooting for Sections 3 and 4. 

Friday, February 18th.—Sections 3 and 4, Technical. Sections 
1 and 2, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Saturday, February 19th.—Adjutants’ Instructions Class at 
2.30 p.m. 

Sections for Technical parade at Headquarters, London Elec- 
trical Engineers, 46, Regent-street, 8.W. Sections for Shooting 
parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

E. G. FLeMine, 
Company Commander and Acting Adjutant. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 19th. 


THE rapid expansion of railway traffic has obliged several 
systems to order locomotives, some of them of the Mallet type 
having sixteen driving wheels. The traffic requirements are 
necessitating the use of heavier engines of between 200 and 
300 tons weight. Negotiations are now pending for something 
over 100 engines ; steel car orders are led appearing in large 
numbers, but late deliveries are unavoidable. Traffic on 
nearly all lines is assuming larger proportions, and a shortage 
exists in coke and coal transportation. The home demands for 
steel are being more promptly met of late, though less than 
six months delivery is exceptional. If offered business could 
be accepted prices would rise. A somewhat genera! advance 
in wages is being made at mills and furnaces, averaging 10 per 
cent. The coal situation, which comes up for adjustment in 
March, will involve, probably, serious consequences. Many 
large 0 3s have lated large quantities of coal, and 
are continuing to do so. Every effort will be made by offering 
reasonable terms to avoid a strike, but the miners were never 
more thoroughly organised. The export of munitions is greatly 
hampered by the dearth of ships, and relief comes slowly. The 
general pig iron situation remains the same, buyers are waiting 
their turn. Orders for shell rounds await acceptance. There 
are to-day inquiries on the market for 150,000 tons of barbed wire. 
There is a great scarcity of billets both for export and home use, 





but vigorous efforts are being made to expand capacity. Open 
hearth rolling billets for home use stand at 32 dols. The demand 
Much 


for heavy plate has pushed up prices over two cents. 
work in the East is held up on account of non-delivery of plates. 
Inquiries are on the market for 50,000 tons of plates and shapes for 
5000 cars for France. There are inquiries for 50,000 tons of rails 
for export to Europe and 5000 tons to Africa. The extremely 
high prices are checking business more or less, but this makes no 
difference, as the mills cannot take it at any price. Incoming 
capacity will soon have its influence on output but not on 
prices, There is no way of knowing how much unplaced 
business there may be lurking in the background, either foreign 
or domestic, but there is a great deal. Many millions of dollars 
are being invested in new mills, Electrolytic has reached 
24 cents, and consumption is increasing. All the brass mills are 
working to capacity, The refineries are unable to cope with the 
situation. 
New York, January 26th. 


Domestic steel contracts are now in excess of war contracts. 
Steel plates have advanced 3 dols. a ton and bars for shrapnel 
idol. More car orders have been placed in three weeks than 
are ordinarily given out in two months. Railways and general 
building interests have been ordering plates heavily. Mills 
are filling up rapidly with third quarter business from munitions 
buyers, car and locomotive builders, shipbuilders and fabricating 
shops. Sales of rolled steel stocks during the week aggregated 
500,000 tons, extending over 1916, much of it coming from 
railways. Merchant car builders have ordered and are ordering 
120,000 tons for construction of cars, and there are inquiries 
for cars under consideration calling for 200,000 tons. The 
Russian Government is negotiating for 10,000 steel cars and 
rolling capacity for 100,000 tons is held in reserve for that 
purpose. Equipment orders placed last week call for 230,000 
tons of steel, faheting orders for 135,000 tons of rails and 30,000 
tons for the Canadian Pacific. Domestic orders for rails were 
under 50,000 tons, with orders for 50,000 tons pending. There 
are also numerous inquiries from the Orient, South America 
and Australia. Locomotive builders are far behind in filling 
orders, greatly to the disappointment of railways which need 
motive power. The Pennsylvania will have a large number 
of locomotives built in its own shops. There are car-building 
contracts pending for 4000 cars for the New York Central, 
4000 for the Southern Pacific and 2000 for other railways, 
besides numerous inquiries dependent on lower prices. The 
Pennsylvania has orders out for over 6000 cars. The Russian 
Government will buy its goods cars through the Pullmans. 
Texas Pacific wants 1000 and the Illinois Central 1300. To all 
appearances there will be a decided scarcity of pig iron before 
long ; in fact, a scarcity all along the line is a strong and threaten- 
ing possibility. Munition contracts are announced as fast as 
they are placed, but much more material is wanted than it is 
possible to furnish. Electrolytic copper for delivery after 
April is quoted at 25 cents. Many consumers are trying to 
buy copper for February and March delivery, but there is none 
to be had. ‘The market is increasing in strength and the course 
of prices is uncertain. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Bovine anp Co., Limited, ask us to state that they are 
removing their offices from Union-court, Old Broad-street, 
London, E.C., to Imperial Buildings (third floor), 56, Kingsway, 
London, W.C, 

Messrs. THomAs AND BisHop have removed their staff to 
No. 37, Tabernacle-street, in order to have their general offices, 
stores and works under one roof. They request that all general 
correspondence and goods should be addressed to them at that 
address, but ask us to say that their accounts department will 
continue at Balfour House, 119-125, Finsbury-pavement, E.C. 


Tue firm which was lately known as Bergtheil and Young, but 
which, with the full consent of the Board of Trade, has changed 
its name to Berkeley and Young, brought an action for slander 
against @ person who, it was alleged, had called it a German 
firm. It was stated that everyone connected with the manage- 
ment of the business was, and always had been, English. The 
father of the two Mr. Bergtheils was in the Natal Parliament. 
The case was settled amicably by the defendant withdrawing 
the imputation. 








Roya Instrrution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 7th 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. Professor William Arthur Bone, F.R.S., was 
elected a member. The hon. tary d the d 
of Lord Alverstone, a member of the Royal Institution, and a 
resolution of condolence with the relatives was passed. 


Tue Socrery or ENGINEERS (INCORPORATED).—At the 
meeting of the Society of Engineers (Incorporated) held on 
February 7th the premiums awarded by the Council for papers 
read before the Society during 1915 were presented by the 
retiring President, Mr. Norman Scorgie, M. Inst. C.E., as follows : 
—tThe President’s Gold Medal to Mr. Arthur H. Barker, B.A., 
B.Sc., for his paper on ‘‘ Future Developments in Heating and 
Ventilation.”” The Bessemer Premium, value £5 5s., to Mr. 
Alphonse Steiger for his paper on “‘ The Modern Development 
of Water Power.” A Society’s Premium, value £3 3s., to Mr. 
Sydney G. Turner, A.M. Inst. C.E., Barrister-at-Law, for his 
paper, entitled ‘‘ Law and, Engineering—Some Points of Con- 
tact,” and a Society’s Premium, value £2 2s., to Mr. Frank 
Grove for his paper on ‘‘ Main Roads—Past and Present.”” Mr. 
Percy Griffith, M. Inst. C.E., president for the year 1916, was 
then invested with the badge of office and delivered his presiden- 
tial address. 
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RAILWAY ELECTRIFICATION. 





Tr is a matter of satisfaction to discover that not- 
withstanding the abnormal conditions of the times, 
a subject so important as railway electrification is not 
being overlooked. During the past few months, and 
particularly within the last week or so, it has been 
our privilege to publish a great deal pertaining to 
electrification schemes not only in America, where the 
war is only indirectly felt, but in this country, where 
manufacturers are working under considerable diffi- 
culties. Electric trains have recently been set to work 
on the London and South-Western suburban routes 
and on the Manchester and Bury lines of the Lanca- 
shire and Yorkshire Railway. Of these two schemes 
the latter is perhaps the most attractive and im- 
portant, for the reason that the track voltage is 
higher than that commonly used in England. Full 
details of these two undertakings we have recently 
published, and also a complete reprint of the James 
Forrest Lecture, prepared by Mr. H. M. Hobart. and 
delivered before the Institution of Civil Engineers, in 
the absence of the author, by Mr. John A. F. Aspinall, 
who has the distinction of being the first railway 
engineer in this country to use high-tension econ- 
tinuous current on a large scale. All this information 
will no doubt be studied and perhaps appreciated by 
railway men, and will help those who contemplate 
introducing electric traction. There is, however, one 
important fact to be noticed. The articles and lecture 
above mentioned do not by any means constitute 
a representative survey of the subject. Mr. Hobart’s 
lecture—as anyone familiar with his writings and 
speeches might have expected—is devoted very 
largely to high-tension continuous current, of which 
for years past he has been the ardent advocate. It 
is natural that Mr. Aspinall, who is pursuing a high- 
tension direct-current policy, should be ready and 
willing to read Mr. Hobart’s lecture before the 
Institution of Civil Engineers. 

Owing very largely to the energies of the General 
Electric Company of America, with which Mr. 
Hobart is connected, there has been during the last 
few years marked progress in the use of high-tension 
continuous-current equipment, but, as we have often 
said, it does not follow that because certain American 
lines have been electrified on this system it ought to 
be adopted everywhere else. A case in point,and a 
very recent one, is the electrification of the suburban 
lines which extend from Broad-street Station to 
Paoli on the Philadelphia Railroad. When the work 
for this undertaking was put in hand the engineers 
responsible for the scheme were fully aware of the 
existence and possibilities of high-tension direct 
current. Nevertheless, it was found, in view of the 
possibility of long-distance working in the future, 
that a high-tension alternating system showed distinct 
advantages. 

We have never found much fault with the method 
of electrifying advocated by Mr. H. M. Hobart. On 
the contrary, we recognise perfectly well that it is 
good and sound. What we have always objected to 
is the attitude he and some of his associates have in the 
past displayed to a rival system which has been proved 
beyond all question to offer certain advantages under 
certain conditions. 

To indicate how much importance ought to be 
attached to Mr. Hobart’s statements in this con- 
nection we cannot do better than quote a typical 
passage from an outburst on single-phase traction in 
his book on ‘‘ Heavy Electrical Engineering’ pub- 
lished in 1908. ‘‘ Within ten years,’ he says, “ con- 
tinuous current as applied to railway electrification 
will employ line pressures in the nature of 2000 or 
3000 volts, and this system will in all probability 
have come into extended use. The single-phase 
delusion will in the meantime have been exploded— 
at the expense of the capitalist—and the system dis- 
credited.”’ In another place he says: ‘If it is only 
clearly understood in railway circles that electrical 
engineers have developed far better means of railway 
electrification, the author is personally well satisfied 
that the London, Brighton and South-Coast Railway 
should have adopted the single-phase system. They 
will thus, although at considerable expense, provide 
the railway and engineering world with a practical 
demonstration of its inferiority for such a service. 
If, on the other hand, railway directors should con- 
clude that this single-phase monstrosity is the best 
thing that engineers have to put forward for railway 
electrification, the impending exposure will when it 
arrives discredit electrical engineering and will be 
all the more disastrous the longer it is deferred.” 
That was Mr. Hobart’s opinion in 1908. 

What are the facts now, eight years after Mr. 
Hobart’s book was written ? The lines of the London 
and Brighton railway now being converted from steam 
to electrie traction on the single-phase system extend 
over a total of 220 miles of single track, representing 
the largest scheme of the kind planned by any English 
railway. It is unlikely that electrical services will 
be in operation between London and Brighton and 
other South Coast towns for some years, but the 
work which is being done on the suburban routes is 
now approaching the final steges, and when. the 
contracts now in course of execution are completed 
the main line work will doubtless be begun. It is 
now a little over five years since the first section of 
the converted line was opened for electrical working. 





Since then a considerable mileage has been added, 
and there are now about seventy miles of single track 
in operation. There has been ample opportunity 
therefore to test the suitability of single-phase methods 
for suburban traffic. The results are entirely satis- 
factory. As far as operating and maintenance are 
concerned, the system has realised all the claims of 
its advocates. Although Mr. Hobart and his friends 
may still imagine that single-phase traction is a 
failure, such in reality is not the case. We may add here 
that whilst the Brighton scheme, as everyone knows, 
has been seriously delayed by the war—for the con- 
tract for the motor coach equipment was originally 
awarded to a German firm—the work has now been 
placed with the British Westinghouse Company. 

Not by any means does the London—Brighton 
scheme represent the true position of single-phase 
traction. Although high-tension direct current has 
of late gained appreciable ground, it must not be 
forgotten that long before a 3000-volt direct-current 
railway was practicable, large and important single- 
phase 11,000 and 15,000-volt schemes were in actual 
operation. On the New York, New Haven and Hart- 
ford Railway, the Midi Railway in France, the Prussian 
State lines, the Swedish State lines, and on many 
other continental railways this so-called “‘single- 
phase monstrosity ’’ has managed to hold its own. 

No one with any knowledge of electrical engineering 
can fail to recognise that great ability has been brought 
to bear on high-pressure direct-current development. 
Nor is there any reason to doubt that it has a con- 
siderable future. The only point railway engineers 
have got to be quite sure of is that it is not installed 
on railways where another system is more suitable. 
It does not follow that because it is admirably suited 
for the Chicago, Milwaukee and St. Paul Railway— 
where, for one thing, current is purchased from a 
number of previously existing water power stations— 
that continuous current ought to be used on all other 
lines. Mr. Hobart admitted in the early part of his 
lecture that both on the Butte, Anaconda and Pacific 
and the Chicago, Milwaukee and St. Paul railways the 
conditions are exceptionally favourable. In both 
cases electricity is generated by water power and 
supplied to the lines at exceptionally low rates. 
It is conceivable that with these existing advan- 
tages direct current is the best. Rarely does it 
happen when current is purchased from an outside 
source that the periodicity is low enough for working 
single-phase motors. If, therefore, current is purchased 
from a number of power stations at various points 
along the railway, periodicity transformation is 
usually necessary, and since this involves the use of 
rotary machines, one of the main advantages of single- 
phase operation is lost. There are probably other 
reasons why continuous current can show advantage 
on these American lines, but we shall not pursue this 
point further. 

What is perfectly evident to anyone who has 
followed Mr. Hobart’s activities is that his main 
object in preparing the James Forrest Lecture was to 
discredit single-phase traction. For this purpose he 
has produced a table showing the falling off in the 
increase of single-phase work in the United States, 
and it is mentioned that between the years 1909 and 
1913 eight roads, aggregating 300 miles of single 
track, were converted from single phase to direct 
current. But this will not influence anyone familiar 
with the true circumstances. Apart from the fact 
that these lines were equipped in the early stages of 
single-phase development when the apparatus was 
far from perfect, one reason for some of the changes 
was that the coaches were fitted with combined 
direct-current and single-phase control gear, with the 
result that undue complications arose. It was partly 
with a view to making the system uniform throughout 
that the alternating arrangements were dispensed 
with. But in any case, why does Mr. Hobart confine 
himself to conditions in America ? Why not review 
the situation on the Continent of Europe ? 

The fact is, of course, that having adopted a hostile 
attitude at the outset, that attitude must be maintained. 
Mr. Hobart’s utterances at the time work on the Brigh- 
ton line was begun have proved wholly inaccurate, and 
no engineer familiar with the facts will allow himself 
to be influenced by the latter part of the James For- 
rest Lecture. Mr. Hobart had to admit, in spite of his 
historic table dating back to 1906, that extensive 
single-phase applications have been made in the 
electrification of main lines. Still, he is apparently 
satisfied that in all cases high-pressure direct current 
is superior. The mode of attack on this single-phase 
system has been modified from time to time. When 
@ pressure of 600 or 1200 volts was the maximum 
practicable for a direct-current railway and overhead 
wires for collecting the current were unnecessary, rail- 
way managers were told that these lines were dangerous 
unreliable and costly. But now that direct current 
pressures of 3000 volts have been reached and current 
can no longer be collected from a rail, the overhead 
equipment is ignored and attention directed to low 
power factors and efficiency, the pulsating current 
supplied by rectifiers, and so forth. The fact that 
the 3000-volt direct-current railways involve the use 
of a converting machine with the lowest efficiency of 
any is of no importance to Mr. H. M. Hobart. All 
the faults inherent to electric traction are attributed to 
the system which in 1908 was described as a mon- 
strosity, but which has since made rapid progress. 

However much Mr. Hobart may desire to conserve 





his attitude, he has got to recognise the fact that 
Engineers in America and on the Continent of Europe 
have succeeded by the use of alternating current ia 
working heavy trains by collecting current from 
15,000-volt wires and without any sub-stations. 
Moreover, whatever disadvantage single-phase motors 
may offer, it is possible with the use of rectifiers to 
run the motors with what is virtually a direct current 
without in any way lowering the pressure on the 
contact wire. 

In a speech delivered before the New York Rail- 
way Club about two years ago Mr. George Gibbs, 
the consulting engineer to the Pennsylvania Rail- 
road, expressed an opinion which is _ probably 
shared by many other railway engineers. He said, 
“‘ Electric traction is a rapidly developing art, and 
there are several systems under trial, each of which 
will be found to have its legitimate field of applica 
tions and limitations. The real battle of the systems 
must be fought in the practical analysis and trial of 
these systems, which is now under way. We want 
the co-operation of the manufacturing companies : 
we want them to exercise the highest skill in the 
future, as they have in the past, to the end that 
apparatus of greater flexibility, economy and dura- 
bility will be developed and at the lowest first. cost. 
We do not need them to tell us as railway engineers 
what assembly of apparatus, method of installation 
and operation is necessary to obtain best results 
under conditions with which we are familiar and they 
are not. We distinctly do not want them to befog 
the real status of electric traction either as to system 
or economic results by salesmen’s tactics under the 
guise of engineering advice.’’ This perpetual advo- 
cacy of high-tension direct current and condemnation 
of everything else cannot and will not help the electric 
traction movement or even the high-tension direct- 
current system itself. There is room for both systems 
in their right places. 








THE MANUFACTURE OF HIGH EXPLOSIVE 
SHELLS IN FRANCE. - 

A PARTICULARLY instructive article on the manu- 
facture of shells, and especially of high-explosive 
shells, as it is now being carried out in France, 
appeared in the issue for November 20th last of our 
contemporary Le Génie Civil. That journal has, since 
the outbreak of the war, published from time to time 
many interesting articles on war material, and the 
present article forms a welcome addition to the series. 
We propose, in what follows, to give the gist of the 
article, which is, unfortunately, too long for us to 
reproduce in full. To those who desire fuller particu- 
lars we heartily commend the original. 

The article is particularly concerned with the pro- 
duction of the cases for the high-explosive shells used 
in the renowned French “ soixante quinze ”—75 mm. 
—field guns, which have the form shown in Fig. |. 
The shrapnel shell, it may be explained, differs from 




















Fig. 1—FRENCH 75m.m. HIGH EXPLOSIVE SHELL 


the high-explosive shell in that the case is in two parts, 
the nose portion being screwed to the rear portion. 
The high-explosive shell, on the other hand, is a tube 
in one piece with one end closed by a thick base. 
The front portion of the shell, just behind the nose, 
is of a slightly larger diameter than the central 
part of the body. 

There are two principal methods of making shell 
cases in France, 7.e., (1) by forging so as to obtain, 
roughly, the necessary shape, and afterwards finishing 
by machine ; and (2) by turning from the solid bar. 
For some shells cast steel is employed, but, generally 
speaking, a moderately hard acid Martin steel is used, 
which has the following characteristics :— 


Breaking load. 
Tons per sq. in. 


In annealed condition ol, She ed Oo wea», ae eee 
After quenching in water at 64.6 deg. Fah. 
and retreating at977deg. Fah... .. .. 54to 67 


The 75 mm. shell cases are made out of bars which 
are 82 mm. in diameter. The length cut off for a 
shell that is to be forged is 195 mm., and for a shell 
that is to be bored 310 mm., or a little more than that. 

Our contemporary discusses the relative merits of 
forging and boring in no uncertain terms. It declares 
that the former is much more advantageous than the 
latter from all points of view, and particularly as 
regards output, quality, and economy. It points 
out, too, that the weight of a blank used for forging is 
only just under 174 Ib. as compared with a weight of 
just over 274 Ib. in the blank to be bored, and that 
the whole of the difference in weight is lost in turnings. 
The forging process, however, requires the installation 
of heavy hydraulic machinery such as, at the beginning 
of the war, was possessed by comparatively few 
French shops. However, the necessary presses, &c., 


are being quickly made and put into service, and it is 
said that in quite a short time they will be operating 
in sufficient numbers to permit of the abandonment 
of the boring method, which, remarks our contempo- 
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rary, “has never been considered as being anything 
else but a provisional solution of the problem.” 
Both methods as they are carried out in France are, 
however, described, and we shall now proceed briefly 
to outline them in turn. 

THE FORGING PROCESS. 

The forging process comprises two operations— 
punching and drawing. For the punching operation 
the blank-——which, as we have said, is for a 75 mm. 
shell 195 mm., roughly 7in. long, and 82 mm., say 
3}in., in diameter, is heated in a furnace to a tempera- 
ture of between 1000 and 1050 deg. Cent. It is then 
taken out and, after being carefully brushed to remove 
the scale, is inserted while hot vertically into a matrix 
arranged in the base of a vertical hydraulic press. 
The matrix is slightly tapered from top to bottom, 
and is rather larger in its smallest diameter than the 
blank. When the blank is in the matrix a cylindrical 
plunger which is attached to the piston of the press 
is immediately forced down on to its centre. The 
plunger has a diameter in its largest part of 59 mm., 
and is parallel for the major portion of its length, 
but in the last 90 mm.—that is in the portion which 
is pressed on to the blank—it tapers down to a dia- 
meter of 50 mm. The first result of the application 
of pressure is to make the metal spread out and com- 
pletely fill the matrix, and an the pressure being con- 
tinued the metal is squeezed out in annular form 
around the plunger, so that when the stroke of the 





Fig. 2-—-THE BLANK AFTER PUNCHING 


press is completed the blank has assumed the shape 
and size shown in Fig. 2. It will be observed that the 
length has now become 220 mm., that the outside 
diameter varies from 92 mm.. to 83 mm. and that 
there is a projection at the closed end, the object of 
which will be described later. 

As the thickness of the metal when the punch- 
ing comes from the press is considerably in 
excess of that which is required in the finished 
article the process of drawing is resorted to so as 
to avoid an excessive amount of machining. In 
the drawing process, which is accomplished in the 
same heat as the punching, the punched blank is 
placed on the end of a horizontal plunger, which is 
considerably smaller in diameter than the punched 
hole, and the plunger then forces the metal through 
one or preferably two dies, so that the half-finished 
shell case, as we may now call it, has assumed the 
shape and size shown in Fig. 3. It will be observed 
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Fig. 3—THE BLANK AFTER DRAWING 
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that it is now accurately cylindrical, that the diameter 
has been reduced to from 81 mm. to 82 mm., and that 
the length has increased from 220 mm. to 330 mm. 
The central hole has also been reduced in diameter. 
With careful working, it is explained, this central hole 
may be made so exactly to gauge in the drawing press 
that it may even sometimes be allowed to go without 
any machining or, at any rate, all it should require is 
a slight milling at the bottom. The drawing press 
may be either hydraulically or mechanically worked. 
At Creusot the work is partly done by electrically 
operated presses, which, apparently, are operating 
most satisfactorily. 
THE BORING METHOD. 

If the boring method be employed the first process 
is to cut the blanks to the correct length. This, of 
course, may be done in several ways, and in one works 
the oxy-acetylene flame isbeing employed successfully, 
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Fig. 4-CENTERING 


the 82 mm. bar being cut off in thirty seconds. The 
next operation is to mark on one end the correct axis 
ot the blank. The other end is then polished and 
treated with an iodide solution so as to discover any 
porosity or defect in the metal. Next a central hole 
46mm. in diameter is bored in a horizontal boring 
machine for a depth of 268 mm., which leaves the base 
with a thickness of about 27mm. This, with the 
addition of some 15 mm. for the projection to be used 
for a centre makes up the total of 310 mm. mentioned 
above as being the length of the original blank. A 
conical hole 7 mm. in maximum diameter is then bored 


in the centre of this projection, this operation being 
shown in Fig. 4, after which the shell is mounted on 
a mandril chuck, as shown in Fig. 5, and a cut is 
taken off along the length of the case, so as to reduce 
its diameter to slightly more than it is to be in the 
tinished shell, 7.e., to about 78 mm.—see Fig. 5. The 
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Fig. 5—TURNING 


edges at the end are also chamfered off. The next 
operation is the smoothing of the bottom of the hole. 
This is done as shown in Fig. 6, a special tool such as 
that shown in Fig. 7 being employed. Occasionally 
the interior of the cases is formed as shown in Fig. 8, 
instead of as in Fig. 8, 7.¢., with two parallel portions 
































Fig. 6-SMOOTHING THE BOTTOM OF THE HOLE 


connected by a conical portion. In this case the 
whole of the interior may be machined at one opera- 
tion with three tools. One firm uses for this purpose 
a Potter turret lathe, which operates automatically. 
A mark is then scribed on the outside of the case at 
the base or closed end, to mark where the metal 
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Fig. 7—SMOOTHING TOOL 


must be cut off in order to leave a thickness 
of 15.5 mm. This is done, as is shown in Fig. 9 
by means of a gauge spindle A and a scriber B. This 
completed, an internal spindle chuck M with an 
expanding arrangement N is inserted into the case- 

see Fig. 10—so that the latter may be mounted in a 
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Fig. 8—-ALTERNATIVE SHAPE OF HOLE 


lathe to be cut exactly to length by two tools, one a 
parting tool and the other a tool which will remove 
the surplus thickness at the base, only a projection 
for the centre being allowed to remain. In the next 
operation the length of this projection is reduced, 
as shown in Fig. 11, and a fresh centre hole made. 





Fig. 9—-MARKING OFF THICKNESS OF BASE 


Another cut is then taken along the length of the case, 
as shown in Fig. 12, the diameter being reduced to 
76.51mm. Thereafter the processes followed are the 
same, no matter by what method the shell was 
originally formed. 
SUBSEQUENT OPERATIONS. 

Up to this point the shell case has remained cylin- 
drical. It now has to be given an ogival head. 
This can be done in two ways, but in both of them it 
is necessary to thicken or set up the edges of the metal 
round the mouth of the case. For this purpose the 





open end of the case is inserted into a special type of 


furnace provided with round holes just large 
enough to admit it. When a temperature of some 
900 deg. Cent.—1652 Fah.—is reached the case jx 
taken out and dropped, base downwards, into a matrix 
as shown in Fig. 13, and a plunger made to descenc| 








on to the heated metal. Since the case fits the matrix 
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Fig. 10-—-MACHINING BASE AND CUTTING TO CORRECT 
LENGTH 


fairly tightly, the pressure exerted causes the metal 
to bulge inwards as shown at E on the right-hand side, 


the length of the case being, of cours, corresponding] \- 


lessened during the process. 
The case is then ready to be given its conical end, 
and to do this the open end is heated in a furnace very 
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Fig. 11—RE-CENTERING 


similar to that employed in the preceding process, 
and then either inserted into a recess in the 
base of an hydraulic press, so that the heated end 
may be subjected to pressure by the descending ram, 
which is furnished with a matrix shaped like that 
shown in Fig. 14, or the required form is brought about 





REDUCING DIAMETER 


Fig. 12- 


by means of a power hammer. In the latter case the 
arrangements are as shown diagrammatically in Fig. 15. 
There are two half imatrices, one being mounted 
on the anvil and the other being carried by 
the tup. The shell case with its heated end i- 
mounted in a chuck fixed to the end of an adjust- 
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Fig. 13--SETTING UP EDGES ROUND MOUTH OF CASE 


able horizontal screw, by means of which it can 
be rotated and gradually be advanced further and 
further into the jaws of the matrix as the hammer 
delivers its blows. 


It is necessary to confine the length of case heated 
for the process of forming the head between fairly 
narrow limits, so that the minimum number of rejec- 
tions may be experienced. When using a press the 
length heated should only be from 50 mm. to 60 mm.. 
but when using a power hammer this length has to be 
increased to between 80mm. and 90mm. The 
process of forming the ogive is rather a delicate one. 





but if all the arrangements are well made few failures 
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should occur. Indeed, there should certainly not 
be more than 1 per cent. 

As regards the relative merits of the two methods 
ot forming the nose, it is pointed out that both have 
their advantages and their disadvantages, and the 
choice as to which is to be used must depend largely 
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Fig. 14--MATRIX FOR FORMING OGIVAL HEAD 


upon attendant circumstances. It is said, however, 
that with the press there is a greater output in a given 
time than with the hammer. 
HEAT TREATMENT. 
After these processes the pointed end— if there be 
one—is removed, and a hole bored through the metal 
into the interior of the cavity, as shown in Fig. 16. 





Fig. 15--FORMING OGIVAL HEAD WITH POWER HAMMER 


The cases are then ready for heat treatment. For 
this purpose it is not unusual to employ a gas furnace 
such as that shown in Fig. 17, though other kinds of 
furnaces may, of course, be used. The temperature 
to which the cases are raised is about 850 deg. Cent. 

1562 deg. Fah.and when they are removed from the 
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Fig. 16—-PART SECTION SHOWING HOLE BORED IN HEAD 


furnace they are allowed to remain in the air for a few 
seconds, so as to permit the temperature to fall some 
50 deg. Cent. They are then quenched in a special 
bath in which first of all the liquid is squirted at 
both the inside and the outside of the case, and are 
then totally immersed, the temperature of the 

















Fig. 17--GAS FURNACE FOR HEAT TREATMENT 


liquid being about 20 deg. Cent.—68 deg. Fah. The 
re-treatment is carried out at a temperature of between 
500 deg. Cent. and 550 deg. Cent.—932 to 1022 deg. 
Fah. The hardness aimed at is such that a 10mm. 
—Jjust over 2in.—Brinell ball acting under a total 
pressure of 3000 kilos.—just under three tons—-will 
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Fig. 18—TESTING CENTRE OF GRAVITY 
make an imprint between 3.5mm. and 3.7mm.— 
practically jin.-wide. Every case is subjected to 
this test, and all those which are too hard are re-treated. 


CENTRE OF GRAVITY. 

The operations carried out subsequent to the heat 
treatment are not always made in the same order, but 
the order in which our contemporary refers to them, 
and which we shall follow, may be taken as being more 
or less that normally adopted. First of all it is 
necessary to ascertain whether the centre of gravity of 
the case falls within the required limits transversely. 
This is done by specially skilled workmen, who place 
the case on two parallel straight edges, a and b—see 
Fig. 18. If there are signs that the case is heavier 
on one side than the other a cap c is fitted on the 
end of the case, this cap being provided with a small 
counterpoise d, which is of such weight that it will 
accurately counterbalance the largest permissible 
displacement of the centre of gravity—which is 
0.5 mm. If the case then rolls accurately on the 
straight edges, or if it comes to rest with the counter- 
poise lowest, then the limits of tolerance have not 
been exceeded. If it does not do so, then it is neces- 
sary to ascertain by how much the limits have been 











position on two knife edges arranged 5mm. apart. 
If the displacement of the centre of gravity is within 
the tolerated limits the case remains balanced on these 








edges ; if not it is sent back to be readjusted. The 
Fig. 21—-SECTION SHOWING FUSE APERTURE 
case is then weighed, and if too light it is rejected. If 


too heavy it is returned to have the necessary weight 
removed. 

Every shell case, without exception, is then sub- 
mitted to an internal hydraulic test of 1400 kilos. per 









































balance shown in Fig. 19. The case A is placed on the 
seale of the balance in such a manner that the bias of 
its weight is in the vertical plane and equilibrium 
obtained by moving the cursor C along the rack B 
until the pointer F is brought to the zero mark. 
The case is then turned through a right angle, and this, 
of course, upsets the equilibrium, which may be 
re-established by running the cursor E along the rack 
D. These operations should be carried out before 
any further machining is done, so that any correction 
necessary may be effected during it. As a matter 
of fact, the correction is frequently made in the two 
next operations, which are the giving of the aperture 
in the nose a touch with a countersinking bit, and the 
re-forming of the centre hole in the projection at the 
base. By slightly altering the position of the latter 
the centre of gravity may be readjusted. Then the 
outside of the cylindrical part of the case is finished 
off to correct diameter in two operations, one fine cut 
and a still finer cut being taken. For this purpose 
an ordinary lathe with a carriage capable of taking 
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Fig. 20--FINISHING TO CORRECT OUTSIDE FORM 
four tools, as shown diagrammatically in Fig. 20, is 
employed. The thickness of the base is then gauged, 
and if necessary a shaving taken off it. It was left 
15.5 mm. thick it will be remembered. The mini- 
mum thickness allowed is, apparently, 14.5 mm. 
The channel for the driving band is then cut and 
smoothed, and its rear edge chamfered off. Circular 
ridges are then formed in this groove, and by the aid 
of one or more knurling tools these ridges are moulded 
into numerous diamond-shaped projections, which 
take the place of the waved grooves in the British 
shells for preventing the band from turning. 


FINAL OPERATIONS. 

The proper ogival curve is then given to the nose 
by means of a lathe provided with a former, and at 
the same time the swelled portions behind the nose 
and, behind the driving band are brought accurately 
to standard diameter. After this the fuse aperture 
is bored to two diameters, as shown in Fig. 21, 
and a channel is formed between them. This work 
is divided up into five distinct operations. The 
aperture is then screwed to receive the screw plug. 


asa centre during the preceding operations,is removed, 
great care being taken in doing so not to interfere 
with the thickness of the material of the base, which 
has been already brought to standard. 

These operations completed, the shell case is sub- 


of gravity longitudinally, and is weighed. The first 





process consists in gently placing the shell in correct 


Finally the projection at the base, which has served | 


mitted to a test to verify the correctness of its centre | 


exceeded, This is done by the aid of the special | square centimetre, say nine tons per square inch, for 
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Fig. 19-SCALE *FOR ASCERTAINING VARIATION IN CENTRE OF GRAVITY 


ten seconds. The base, which has previously been 
well polished, is carefully examined with a magnifying 
glass during the test, and there must be no trace of 
sweating. The permanent enlargement in the dia- 
meter of the shell case when the test pressure is taken 
off must not exceed 0.1mm. 

After the hydraulic test the copper band is fitted. 
This is generally done by the aid of an hydraulic 
press, and in three operations : 

(1) Forcing the band into its groove by squeezing 
it between to half matrices. 

(2) Forcing a channelled ring over it, and 

(3) Forcing a smooth ring over it. 

The ring is then machined in two operations, the 
results of which are shown in Figs. 22 and 23. It 
should be mentioned that before the bands are put 
on all the shell cases are submitted by the military 
authorities to a sound test, end any one which does 








Fig. 23 


Fig. 22 


not give out a correct ringing note is rejected. The 
tooling of the band completed, a plate of copper-—or 
preferably of tinned iron—is soldered to the base, so 
as to make certain that any porous place which has 
not become evident during the tests is effectively 
covered up. 

Finally the shell has stamped on it various data, 
including the places of manufacture and tempering 
of the steel, the number of its batch, and its proof 
pressure. 

After every operation in the course of its manufac- 
ture each shell case is carefully gauged, this course 
being necessary so that no unnecessary work may be 
done to any case which might be defective after any 
one operation. When completed, the perfect shell 
cases are arranged in groups of 1000 or 2000 for in- 
spection of the military authorities, who choose at 
random a certain number, generally about twenty, 
from each group. “The cases chosen are then carefully 
tested for dimensions and centre of gravity. After 
being passed as correct, they are all washed in 
petroleum, sometimes greased inside, and the end 
then closed with a wooden stopper. “They are then 
ready for dispatch to the place where they are 
charged. This may either be carried out in special 
works, at the various arsenals, or even in some cases 
at the rear of the army using the shells. 








Two train ferries are to be built for the Canadian 
Northern Railway for service between Vancouver and the 
mainland of British Columbia, and the contract for one of 
these has been let to a firm at Lewis, Quebec, at a cost 
of £80,000. The ferry boat will be 310ft. long, 52ft. wide, 
with a draught of 20ft. It has a capacity for 25 of the 
largest cars, in addition to accommodation for passengers. 
The ferry will have a speed of 14 knots and will be pro- 
pelled by twin screws at each end. The contract is to 
be completed in July next, and the ferry will be brought 
to the Pacific coast vid the Panama Canal. 
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ON THE THEORY OF MULTIPLE EVAPORATORS. 
By P. H. PARR. 


‘THE multiple evaporator is of very great importance 
in many trades, but especially in connection with the 


production of distilled water, and the manufacture of | 


sugar, both cane and beet. There is a considerable 
literature on the theory of such evaporators, but 
there is at least one point. which has never, so far as 
the author is aware, been dealt with in anything like 
a Satisfattory manner, and that is the theory of the 


temperature differences in the several vessels, and | 


the chief object of this thesis is to suggest an applica- 
tion of the gas theories which appears to account in 
a satisfactory manner for the temperature differ- 
ences actually observed in practice. 

When considering the theory of the transniission 
of heat, it is always stated that the transmission 
across a surface is directly proportional to the rate of 
variation of the temperature across that surface, 
and it may be admitted that such is the case, but 


where the source of heat is a gas or vapour, delivering | 


up its heat to the walls of the containing vessel, the 
conditions are somewhat different from those assumed 
in the ordinary theory, and it has been known for 
some time that the heat transmission in such cases 
depends not only upon the temperature difference, 


Taste I. 
Spec. Latent . 

Temp. Vac. vol. heat. y pd A 
°F. “Hg. .ft3/lb. B.Th.U./lb. Ib./ft.2sec. °F. 
7 .. Be .2 Si oo: SERS: .n ce <5 868 
101 27.9 341 1035 -0534 .. 64.6 
102 27.9 331 1034 -0550 .. 62.7 
103 27.8 322 1034 -0566 .. 60.9 
104 27.7 313 1033 -0583 .. 59.1 
105 27.7 305 1033 -0600 .. 57.4 
106 27.6 296 1032 -0618 .. 55.7 
107 27.5 288 1032 -0636 .. 54.1 
108 27.5 280 1031 -0654 .. 52.6 
109 27.4 273 1031 .0673 .. 51.1 
110 27.3 265 1030 -0692 .. 49.6 
lll 27.3 258 1029 0712 48.2 
112 - 27.2 251 1029 0732 46.9 
113 27.1 245 1028 0752 45.6 
114 27.0 238 1028 0773 .. 44.3 
115 26.9 232 1027 -0795 .. 43.1 
116, 26.8 226 1027 -0817 .. 41.9 
117 26.8 220 1026 . 0840 40.7 
118 26.7 214 1025 - 0863 39.6 
119 26.6 208 1025 0887 38.5 
120 26.5 203 1024 0012 .. 37.4 
121 26.4 198 1024 0937 36.4 
122 26.3 193 1023 -0963 35.4 
123 26.2 188 1023 - 0989 34.4 
124 26.1 183 1022 -1015 33.5 
125 26.0 178 1022 104 . 32.6 
126 25.9 174 1021 -107 20.7 
127 25.8 170 1020 110 . 30.9 
128 25.7 165 1020 -113 . 30.1 
129 25.5 161 1019 48 4: TS 
130 25.4 157 1019 119 28.6 
131 25.3 153 1018 122 27.9 
132 25.2 149 1018 125 27.2 
133 25.0 146 1017 128 26.5 
134 24.9 142 1016 131 25.8 
135 24.8 139 1016 . 134 25.2 
136 24.6 135 1015 137 24.6 
137 24.5 132 1015 141 . 24.0 
138 24.3 129 1014 - 145 23.4 
139 24.2 126 1014 .149 22.8 
140 24.0 123 1013 . 153 22.2 
141 23.9 120 1013 . 157 21.6 
142 23.7 117 1012 -161 . 21.0 
143 23.6 114 1011 . 165 20.5 
144 23.4 112 011 .. «1d 20.0 
145 23.2 109 1010 .. .173 19.5 
146 23.1 106 men 5. ATT 19.0 
147 22.9 104 1009 .. =.18)1 18.5 
148 23.7 102 1009 .. .186 .. 18.0 
149 22.5 99.2 1008 .. .191 17.5 
156 22.3 96.9 1007 - 196 17.1 
151 22.2 94.7 1007 .201 16.7 
152 22.0 92.6 1006 . 206 16.3 
153 21.8 90.5 1006 211 15.9 
154 21.6 88.4 1005 216 15.5 


but also upon the actual temperature of the vapour, | 


being greater as the absolute temperature is greater, 
but not in direct proportion. 

Elaborate theories of multiple evaporators have 
been founded on the basis of equal temperature 
differences in each vessel, but it is well known that, 
as a matter of practical experience, the temperature 
distribution corresponds much more closely to equal 
pressure differences than to equal temperature differ- 
ences, though no good explanation has been offered. 
It has been suggested that the transmission depends 
on absolute temperature, on absolute pressure, on 


vapour density, and so forth, but none of the some- | 


what laboured explanations carry real conviction, 


nor do they provide a method for calculating the | 


temperature differences which is reliable for more 
than a very limited range, and then only by the use 
of some empirical relation. 

The new theory now offered by the author is that 
the explanation of the observed results is to be found 


in the kinetic theory of gases, and without necessarily | 
accepting the theory in its entirety, it is an undoubted | 


fact that it provides a satisfactory explanation of a 
large number of observed facts, and the application of 
the theory to multiple effect evaporators at once gives 
results so closely in accordance with practice that 
there appears to be good reason for considering the 
application to be justified. 

The kinetic theory of gases states that all gases 
consist of molecules in rapid movement, and that 


vessel may be considered to be due to the constant 
bombardment of the walls by the molecules. 
a definite temperature of the gas or vapour, and a 


‘ definite temperature of the walls, it appears reason- | 


able to assume that the heat transference between 
the gas or vapour and the walls will be directly pro- 
portional to the mass of the molecules which impinge 
on the walls during unit time. 

From the relations between the molecular mass 
and velocity, the pressure, &c., given in any standard 
| work on thermo-dynamics, it is easy to show that the 
mass of the vapour impinging on unit surface of the 
containing walls in unit time is directly proportional 
to the square root of the absolute pressure of the 
vapour multiplied by its density, and the new—Parr’s 
—theorem suggests that the transference of heat 
between the gas or vapour and the surface of the 
containing vessel is 

U=k vy pd, 
where U = number of heat units transferred, per 
unit of surface, per unit of time, and 
per unit of temperature difference ; 


k = an experimental constant ; 
p = the absolute pressure of the gas or 
vapour ; and 
d = the density of the gas or vapour. 
Ib. /in.? Spec. Latent 
Temp. Vac. vol. heat. vpd A 
F, "Hg. ft.3/b. B.Th.U. /Ib. Ib. /ft.2 see. F. 
155 21.4 86.4 1004 221 15.3 
156 21.2 84.5 1004 . 226 14.9 
as ns ee 82.6 1003 231 14.5 
ie. .. 0.7 80.7 1003 . 236 14.1 
159 20.5 78.9 1002 242 13.8 
160 20.3 77.2 1002 . 248 13.5 
| 161 20.0 75.5 1001 . 254 13.2 
| 162 19.8 73.8 1000 . 260 12.9 
163 19.6 72.2 1000 . 266 12.6 
164 19.3 70.6 999 272 +... 13.3 
165 19.1 69.1 999 278 |... 18.8 
166 18.8 67.6 998 eee . <3 34.7 
167 18.6 66.1 998 .291 11.4 
| 168 18.3 64.7 997 . 298 hii 
169 18.0 63.3 996 . 305 10.8 
170 7.7 62.0 996 .312 10.6 
171 17.5 60.7 995 .319 10.4 
172 a7.2 59.4 995 . 326 10.2 
173 16.8 58.1 994 . 333 9.95 
174 16.5 56.9 993 . 340 9.74 
| 175 16.2 55.7 993 347 9.53 
| 176 15.9 54.5 992 . 355 9.32 
177 15.6 53.4 992 . 364 9.11 
178 15.3 62.3 991 .372 8.90 
179 15.0 61.2 990 . 380 8.70 
180 14.6 50.1 990 . 388 , 8.50 
181 14.3 49.1 989 . 396 8.31 
182 13.9 48.1 989 404 8.13 
| 183 13.6 47.1 988 .413 7.96 
184 13.2 46.2 987 - 422 7.79 
| 185 12.8 45.2 987 -431 7.63 
| 186 12.5 44.3 986 .440 7.47 
| 187 12.1 43.4 986 449 7.31 
188 11.7 42.6 985 458 7.16 
189 11.3 41.7 984 . 468 7.01 
190 10.9 40.9 984 .478 6.86 
191 10.5 40.1 983 . 488 6.72 
| 192 10.1 39.3 983 498 6.58 
| 193 9.6 38.5 982 508 6.44 
j 194 9.2 37.8 981 .518 6.31 
| 195 8.8 37.0 981 529 6.18 
| 196 8.3 36.3 980 540 6.05 
| 197 7.9 35.6 980 . 551 5.93 
198 7.4 34.9 979 . 562 5.81 
199 6.9 34.3 978 .573 5.69 
200 6.4 33.6 978 . 585 5.58 
201 6.0 33.0 977 597 5.47 
202 5.5 32.3 977 . 609 5.36 
203 5.0 31.7 976 .621 5.25 
204 4.4 31.1 975 . 633 5.15 
205 3.9 30.5 975 646 5.05 
206 3.4 30.0 974 - 659 4.95 
207 2.8 29.4 973 .672 4.85 
208 2.3 28.8 973 . 685 4.75 
209 1.7 28.3 972 . 698 4.65 


Before passing on to the application of this theory 
| to multiple evaporators, it may be noted that it offers 
an explanation of several practical results: thus, a 
given boiler, with a definite rate of coal consumption, 
may be expected to give a slightly greater rate of 
| evaporation with forced draught than with induced 
| draught, due to the greater density of the gases 
| passing along the flues ; superheated steam is often 
stated to be slow to receive or to give up heat because 
'it is a worse conductor of heat than is saturated 
steam, but it would appear from the new theory 
that such effects are rather due to the decreased 


| high vacua is often put down to the effect of air, 
which is supposed to be greater at high vacua than 
at low, but again it would appear that the trouble is 


due to the small value of 4 pd, and so on. 


Returning now to the subject of multiple evapo- 
rators, Table I. has been prepared by the author 
especially for use in dealing with the problems arising 
|in connection with such evaporators, the standard 


| tables by Marks and Davis having been used as a 
| basis. The first column gives the temperature in 
| Fahrenheit degrees; the second column gives the 
| corresponding vacua, in inches of mercury, for tem- 
| peratures below 212 deg. Fah., and the pressures, in 
|pounds per square inch—above atmosphere—for 
| temperatures above 212 deg. Fah. (212 deg. Fah. = 
| 1 ats. 29.92” Hg. 14.70 Ib./in.); the third 


With | 


density ; the difficulty of condensing steam at very | 


the pressure exerted on the walls of the containing | column gives the specific volume of dry saturated | 


steam in cubic feet per pound; the fourth column 
gives the latent heat of evaporation in British thermal 
units per pound; the fifth column gives ¥ pd, 
where p is the absolute pressure in pounds per square 
inch and d is the density in pounds per cubic foot ; 
and the sixth column, headed A, which is of 
extensive use, gives the value of the latent heat 
divided by 300-\ pd, and is the temperature differ- 
ence necessary to condense | lb. of steam per hour 
per square foot of surface when the rate of heat 
transference is 300 y pd British thermal units per 
square foot per hour per 1 deg. Fah temperature 
difference ; 300 v pd units transmission gives results 


‘agreeing very well with ordinary practice, though 


nearly double this value can be obtained with a 
perfectly clean apparatus. 

With a multiple evaporator, the fundamental con- 
dition for steady working is that the vapour produced 
in one vessel must be condensed in the next calandria. 
For a first approximation, it may be assumed that 
each pound of vapour from one pan will evaporate 
its own weight of water in the next pan; thus, 
suppose a triple effet with an initial steam tempera- 
ture of 220 deg. Fah—2.5 lb. per square inch—which 


Latent 





Ib. /in.* Spec. 

Temp. Vac. vol. heat. pd A 
nt "Hg. ft/lb. B.Th.U./Ib. tb. /ft.* sec. -F. 
210 1.2 27.8 972 712 4.56 
211 0.6 27.3 971 - 726 4.47 
212 0.0 26.8 970 . 740 4.38 
213 0.3 26.3 970 . 754 4.29 
214 0.6 25.8 969 - 769 4.20 
215 0.9 25.3 968 . 784 4.10 
216 1.2 24.9 968 - 799 4.04 
217 1.5 24.4 967 -814 3.96 
218 1.8 24.0 966 830 .. 3.88 
219 2.2 23.6 966 -846 .. 3.80 
220 2.5 23.1 965 . 862 3.73 
221 2.8 22.7 965 .878 3.66 
222 3.2 22.3 964 - 895 3.59 
223 3.5 21.9 963 -912 3.52 
224 3.9 21.5 963 - 929 3.45 
225 4.2 21.2 962 946 .. 3.39 
226 4.6 20.8 961 963 .. 3.33 
227 4.9 20.4 961 980 .. 3.27 
228 5.3 20.1 960 098 .. 3.21 
229 5.7 19.7 959 1016 .. 3.15 
230 6.1 19.4 959 = .. 1.035 3.09 

5 6.5 19.0 958 . 1.054 3.03 
6.9 18.7 957 . 1.073 2.97 

7.3 18.4 957 .. 1.092 2.92 

7.7 18.1 956 }.a 2.87 

235 8.1 17.8 o05- -.. 1 2.82 
236 8.5 17.5 965 .. 1.162 2.77 
237 8.9 17.2 954 1.173 2.72 
238 9.4 16.9 953 1.194 2.67 
239 9.8 16.6 953 1,215 2.62 
240 10.3 16.3 952 . 1.236 2.57 
241 10.7 16.0 951 - 1.257 2.52 
242 11.2 15.8 951 .. 1.279 2.47 
243 11.6 15.5 950 - 1.302 2.42 
244 12.1 15.3 949 . 1.325 2.38 
245 12.6 15.0 949 1.348 2.34 
246 13.1 14.8 948 1.372 2.30 
247 13.6 14.5 947 1.396 2.26 
248 14.1 14.3 947 1.420 2.22 
249 14.6 14.0 946 1.445 2.18 
250 15.1 13.8 945 1.470 2.14 
251 15.6 13.6 945 .. 1.406 .. 2.10 
252 16.2 13.4 944 .. 1.520° 2.06 
253 16.7 13.2 943 .. 1.646 2.02 
254 17.3 2.9 943 1.572 1.99 
255 17.8 12.7 942 1.598 1.96 
256 18.3 12.5 941 1.625 1.93 
257 19.0 12.3 940 1.652 1.90 
258 19.5 12.1 940 1.679 1.87 
259 20.1 11.9 939 1.706 1.84 
260 20.7 11.8 938 .. 1.733 1.81 


is required to evaporate 5lb. of water per square 
foot per hour. Referring to column 6 of Table I., 
the necessary temperature difference for the first pan 
is 3.73 deg. Fah. per lb., or 5 x 3.73 = say 19 deg. 
Fah. for the 5]b., and the temperature of the liquor 
in the first pan, and hence of the vapour in the second 
calandria, will be 220 — 19 = 201 deg. Fah., with 
vacuum of 6.0” Hg. Next, referring to the table for a 
temperature of 201 deg. Fah., the second temperature 
difference will be 5 x 5.47 = 27 deg. Fah., and thetem- 
perature of the second liquor will be 201 — 27 =174 deg. 
Fah., with a vacuum of 16.5” Hg. Similarly, the third 
temperature difference will be 5 x 9.74 = 49 deg. 
Fah., and the third liquor temperature will be 174 — 
49 = 125 deg. Fah., with a final vacuum of 26.0” Hg. 
It will at once be noticed that these results are in 
very close accordance with ordinary practice. If the 
initial temperature bé raised 10 deg. to 230 deg. Fah., 
the corresponding temperatures of the other vessels 
will be 215, 195, and 164 deg. Fah., so that a increase 
of 10 deg. Fah. at the pressure end is sufficient to 
counteract a loss of 164 — 125 = 39 deg. Fah. at the 
vacuum end, and this again is in accordance with 
practice. 

Before entering into a more detailed calculation 
for a particular effet, there are two points which have 
to be considered. One is the temperature of the con- 
densed water leaving a calandria. It is sometimes 
stated that the maximum theoretical efficiency is 
only obtained when the temperature of the condensed 
water is the same as that of the liquor which is being 
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evaporated. A very little consideration will show | 
that this is an impossible condition, for the condensed 
water being in contact with the steam from which it 
is produced, must necessarily have approximately 
the same temperature as the steam, which, of course, 
is considerably higher than that of the liquor being 
evaporated. The second point refers to the elevation 
of the boiling temperature of water containing a 
non-volatile substance. It is often stated that the 
temperature of steam depends on the pressure only, 
and that even if the boiling point of water be raised 
by the addition of a salt, the temperature of the steam 
from it will still be the same as if it were produced 
from pure water. This is not the case, as a very 
slight consideration of the conditions of thermal 
equilibrium will show. The steam must be at the 
same temperature as the liquor, and as this is higher 
than that corresponding to dry saturated steam at 
the corresponding pressure, the steam rising from 
water containing salts in solution must be superheated. 
Thus, a 40 per cent. solution of sugar in water boils at 
214.34 deg. Fah. under atmospheric pressure, whilst 
pure water boils at 212 deg. Fah., so that the steam 
from the solution will be superheated 2.34 deg. Fah. 

So far as multiple evaporators are concerned, this 
superheating is practically a loss of temperature 
difference, for the amount of heat for superheating 
is negligible when compared with the latent heat, 
being only about one-tenth per cent., and the tem- 
perature of the steam drops immediately to that due 
to the pressure, at which temperature condensation 
takes place ; the effect of this is that the superheat 
temperature is lost from the temperature difference 
of one vessel, but that there is no corresponding gain 
from it in the next vessel. For multiple effets work- 
ing on sugar solutions, and concentrating up to about 
50 per cent. solids, the average temperature losses from 
this consideration may be put down as 2 deg. Fah. for 
the last vessel, and 1 deg. Fah. for each of the earlier 
vessels, except that no allowance need be made for 
the first vessel of a quadruple or quintuple effet. For 
sextuple effets distilling sea water—with brine at 
about 4/32 salt—the temperature losses may be taken 
as 1, 1, 2, 2, 3, and 4deg. Fah. for the six vessels 
respectively, a total of 13 deg. Fah., which is quite a 
considerable proportion of the total temperature 
drop available through the apparatus. 

PRACTICAL APPLICATION. 

The case of a triple effet will now be worked out in 
some detail, and it will be considered that the thermal 
efficiency at each stage is 95 per cent., or that 5 per 
cent. of the total heat involved in each transformation 
is lost by radiation, &c. The case considered is that 
where the initial temperature of the steam is 227 deg. 
Fah., corresponding to a pressure of 4.9 lb. per square 
inch above atmosphere, and where 6 Ib. of steam are 
condensed per square foot per hour in the first 
calandria, so that the steam supplied per square foot 
will be 6/0.95 = 6.32 1b. per hour, with 95 per cent. 
efficiency. 

Referring to Table I., the temperature difference 
for the first vessel will be 6 x 3.27 = 20 deg. Fah., 
the temperature of the liquor in the first pan 227 - 
20 = 207 deg. Fah., and that of the vapour—after 
losing its superheat—1 deg. less, or 206 deg. Fah., 
corresponding to a vacuum of 3.4” Hg. The 6 lb. of 
steam will evaporate less than 6 lb. of water, in the 
ratio of the latent heats at 227 and 206 deg. Fah., so 
that the evaporation in the first pan will be 6 x 
961/974 = 5.92 lb. per square foot per hour, and if it 
be taken that the evaporation in the first vessel is 
24 per cent.—normal for sugar working—of the juice 
entering, the feed of juice to this vessel must be 
5.92/0.24 = 24.67 lb. per square foot per hour, and 
there will be 24.67 -- 5.92 = 18.75 lb. passing to the 
second vessel. 

Of the 5.92 lb. of steam from the first vessel, it is 
assumed that 5 per cent. is condensed by radiation 
&c., so that 5.92 x 0.95 5.62 Ib. remain to be 
condensed in the second calandria, at a temperature 
of 206 deg. Fah., and the necessary temperature differ- 
ence is 5.62 x 4.95 = 28 deg. Fah. The liquor 
temperature in the second pan will be 206 — 28 = 
178 deg. Fah., and the steam temperature 177 deg. 
Fah., corresponding to a vacuum of 15.6” Hg. 

The 5.621b. of steam from the first vessel will 
evaporate 5.62 x 974/992 = 5.51 Ib. in the second 
vessel. There is also a certain amount of “self- 
evaporation ”’ owing to the reduction of the tempera- 
ture of the liquor on passing from the first to the second 
vessel. The 18.75 1b. of liquor fall 207 — 178 = 
29 deg. Fah., giving out 544 British thermal units, 
which, with 5 per cent. loss, leaves 517 British thermal 
units for producing self-evaporation. This will 
evaporate 517/992 = 0.521lb. The total evaporation 
in the second vessel is thus 5.51 + 0.52 = 6.03 lb. 
per square foot per hour, and there are 18.75 — 6.03 
= 12.721b. of partially concentrated juice passed 
to the third vessel. 

Similarly, 6.03 x 0.95 = 5.74]b. of steam to 
be condensed in the third vessel at a temperature of 
177 deg. Fah., which requires 5.74 x 9.11 = 52 deg. 
Fah. of temperature difference, and the liquor in the 
third vessel must be at a temperature of 177 — 52 = 
125 deg. Fah., whilst the vapour will be 2 deg. less, 
or 123 deg. Fah., with a vacuum of 26.2” Hg. The 
evaporation in the third vessel due to the steam from 





the second will be 5.74 x 992/1023 5.56 lb., 


whilst the self-evaporation will be 12.72 x 0.95 x 
53/1023 = 0.63 lb., a total of 6.19 Ib., and the syrup 
leaving the third or last vessel will be 12.72 — 6.19 
= 6.53 Ib. 

To summarise, we have a total evaporation of 
5.92 + 6.03 + 6.19 = 18.14 lb. per hour—733 per 
cent. of the juice—from 3 square feet—1 square foot 
per pan—of surface, and produced by 6.32 Ib. of 
steam, so that the evaporation is 18.14/3 = 6.04 lb. 
per square foot per hour on an average, and the 
economical yield, evaporation/steam is 18.14/6.32 = 
2.87: 1. Also, the relative evaporations in the three 
vessels are as 1.00 : 1.02 : 1.05; the percentage 
temperature differences are 20: 28: 52 ; the heat 
transmission ratios are 1.00 : 0.67 : 0.37; and the 
average heat transmission is about 173 British thermal 
units per square foot per hour per 1 deg. Fah. tem- 
perature difference. 

The above, of course, assumes that the juice enter- 
ing the first vessel is at the temperature at which it is 
to be evaporated. If, as is often the case, it enters 
at a lower temperature, then the evaporation in the 
first vessel will be less, the steam condensed will be 
greater, and the vacua in the vessels will be different. 
For instance, with the above effet and juice entering 
at a temperature of 100 deg. Fah. it will be found that 
the vacua must be 5.5, 16.5, and 26.2” Hg. respec- 
tively, and the condensation in the first pan 7.5 lb. 
per square foot per hour. The heat taken up in the 
first vessel per pound of water evaporated will be 
the latent heat of the 1 Ib. of steam, plus the heating 
of the whole of the entering juice, so with an evapora- 
tion of 24 per cent. the juice supply must be 1/0.24 = 
4.16lb. per lb. evaporated, and the heat taken up 
will be 977 + 4.16 x 103 (the temperature rise) = 
1407 British thermal units per lb. evaporated, and 
1 Ib. of steam condensing will only evaporate 961/1407 
0.684 1b. of water from the cold juice. The 
economy is reduced from 2.87: 1 to 2.01: 1, and the 
evaporation per square foot from 6.0 to 5.3 Ib. 

Abstraction of steam for use in heaters, addition of 
steam from separators, or differences in the sizes of 
the vessels can be readily dealt with by the foregoing 
methods, as the weight of steam per square foot of 
surface can easily be determined for each pan. 

Table II. gives a number of figures, calculated’ in 
the manner indicated above, for double, triple, and 
quadruple effets, and the diagram which is given 
below shows the variation of economy due to 
variation in the feed temperature. This last shows 


ruple 


Triple 





Evaporation + Steam 
~ 





eed al 
very clearly the great importance of keeping the feed 
temperature as high as possible, as, for instance, with 
a quadruple effet, the reduction of the feed tempera- 
ture from 180 to 140 deg. Fah. increases the steam 
consumption by nearly 20 per cent. 

In a modern sugar factory, economy of steam in the 
engines is, curiously enough, of hardly any practical 
importance at all, as the steam is exhausted at about 
5 Ib. to 10 1b. per square inch and sent to the evapo- 
rator, which is an exceedingly greedy apparatus, and 
any increase of economy at the engines merely means 
that boiler steam has to be admitted direct to the 
exhaust mains in order to maintain the supply to the 
evaporator. On the other hand, any extra economy 
that can be obtained at the evaporator is all gain, and 
immediately shows in the reduction of the supple- 
mentary fuel bill, which is often a considerable item 
in modern working where the juices are greatly diluted 
in order to extract the greatest amount possible from 
the cane. The raw juices, after treatment with lime, 
sulphur dioxide, &c., are now usually heated above 
boiling point under pressure, cooled to slightly under 
boiling point by self-evaporation under a small 
vacuum, the steam produced being taken to the second 
calandria of the evaporator, and afterwards the juices 
are allowed to settle in subsiding tanks for a con- 
siderable time, during which there is a loss of 
heat by cooling. The above figures show that, 
roughly, every 2 deg. Fah. loss of temperature in the 
subsiders means about 1 per cent. more steam required 
in the quadruple evaporator, and shows that a great 
economy may be obtained at little cost by using closed 
subsiders, which should be especially well lagged all 
over, in order to reduce the loss of heat to the lowest 
possible minimum. ; 

With cold juices, the output of the evaporator is 
reduced, as well as the economy, but as the reduction 
of the juice temperature from 200 to 100 deg: Fah. 
only decreases the output about 12 per cent., this is 
not of very great importance, except on estates where 





the milling plant has been increased until the evapo- 
rator is working at its utmost capacity. The output 
of an evaporator can usually be increased a very 
appreciable amount by increasing the steam pressure 
in the exhaust mains if possible, though the economy 
is reduced. 

From Table II. it will be noticed that with a cold 
feed the first temperature difference is greatly in- 


Tasre Ii. 
Juice temp. Pan number. 
: IL. Iil. iv. 
Normal vacua, 
Double ~ TOE as Se 
i ee, eure © cere | 1 2 
Quadruple... 213° .. 0.3 1b... 8.8" .. 18.0” 26.2” 
Percentage Temperature Difference. 
Double «. 9... 38 . 65 
és oe BO os Oe . 63 
én ae . 62 
Triple.. .. 207° .. 20 . 28 52 
+ » ae RS a. SS Py 50 
ais ssgumi) ga? ase . 27 49 
Quadruple.. 213° .. 133 - 17h 25 . 44 
” Fe: eee 18 24 an 
“s o> oe ou ae 17 24 . 41 
Evaporation Ratio. 
Double BF... BO 1.06 
Triple.. .. 207° .. 1.00 1.02 .. 1.05 
Quadruple.. 213° .. 1.00 108... 1:04 1.06 
Heat Transmission Ratio. 
Double . 2 3S 0.508 
Triple. . er... eae 0.671 .. 0.371 
Quadruple... 213° .. 1.00 0.769 .. 0.540 .. 0.311 
Juice temperature. 
= Ist Pan. 150°. = oe 
Evaporation /steam. 
Double 1.91 aera = 
Triple F 2.87 co ere 7 
Quadruple 3.87 2.86 . se 
Evaporation, lb. /tt.* hr. 
Double . 10.6 9.8 9.2 
Triple... 6.0 5.6 5.3 
Quadruple 4.3 3.9 3.6 


The above table is all calculated on an initial steam temperature 
of 227° F., corresponding to a gauge pressure of 4.9 lb. /in.* 


creased, and that with four or more vessels this first 
temperature difference is even greater than the second. 
This is strictly in accordance with the results found 
in practice, and is especially noticeable with the 
sextuple effets used for water distilling, the heaters 
usually fitted in the calandrias having exactly the 
same effect on the temperature distribution as that 
of a colder feed. 

A final word of caution regarding the application 
of the above methods for determining the tempera- 
ture falls, and that is, that the initial theorem refers 
actually to the steam side only, and depends on the 
temperature of the walls in contact with the steam. 
It would appear that with comparatively small tem- 
perature differences and rates of evaporation, the 
temperature of the wall is not much different from 
that of the boiling liquor, so long as the ebullition is 
fairly violent, which is commonly the case ; but for 
high steam pressures and large temperature differences 
it cannot be expected that the same simple relations 
will hold, as the resistance to the heat flow is likely 
to be greater; the temperature gradient will be 
steeper, and so the transmission will not increase 
directly as the product of the apparent temperature 
difference multiplied by k ¥ pd. The limit of the 
linear relation is probably that corresponding to an 
evaporation of about 10 lb. per square foot per hour, 
but the author has not sufficient information on this 
point to make a definite statement. 








NEW BRIDGE OVER THE RIBBLE AT PRESTON. 


THE new bridge over the river Ribble, between 
Penwortham and Preston, which was opened for 
traffic last summer, was built none too soon for the 
use of heavy road vehicles such as are in common use 
in Lancashire and other large manufacturing centres. 
The opening marked the completion of a scheme long 
contemplated, and provided an important connecting 
link on the highway from the north to Liverpool and 
the south-western portion of England. It will be the 
means of diverting the heavier traffic from the old 
Penwortham Bridge, which has for a long time been 
totally inadequate for the requirements of the present 
day, while by cutting off the circuitous journey along 
both banks of the river formerly necessary the 
distance to travellers on the Liverpool road has been 
shortened by about 1000 yards, as will be seen from 
the plan given in Fig. 1. The new structure, of which 
we give a drawing in Fig. 2, and a perspective view on 
page 154, has been built by Messrs. J. Bentley and Co., 
Bradford, to the designs of Colonel Compton Hall, 
the county bridgemaster, at an estimated cost of 
£38,000. It is built entirely of stone, and is of hand- 
some proportions. : : 

The original Penwortham Bridge, of which a view 
is also given on page 154, was built under an Act of 
Parliament passed in 1750, but shortly after its 
erection it collapsed, and a second Act was obtained 
in 1757, under which £2000 was contributed out of 
the county rates to assist in its reconstruction. The 
bridge was controlled by Commissioners, who had the 
power to levy tolls when required for the purpose of 
maintenance and repair. When it is considered that 
the average width of the bridge between the parapets 
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is only 18ft. 5in., and the carriage-way l4ft. 5in.,| are faced with Derbyshire stone, fair tooled and pitch pine llin. square, and five backs or ferro- 
with @ 3ft. pathway on one side and a 12in. kerb on | moulded. The caps to the cutwaters and parapet | concrete bearers designed to push the bearing weight 
the other, the necessity for a new bridge will be under- | walls and coping are-also of Derbyshire stone, and the | against the piers. On top of the backs there were 
stood, but to these drawbacks must be added the spandril walls of Rainhill stone. The string course | ferro-concrete ribs of the minimum thickness of 18in. 
difficulty of conducting traffic over approaches made of the parapet walls is super-imposed on a dental | by 11lin., which also exerted a thrust against the abut - 
at right angles to the bridge, and with a gradient from course of Derbyshire stone. The fence walls at either | ments or piers. Eleven of those ribs or centres were 
the north of 1 in 24. The need of a better means of |end of the bridge were constructed in parpoint used for each arch ; 4in. pitch pine planks were used 
communication between the two banks of the river | masonry of Yorkshire stone with half-round hammer- | for laggings, and these were bedded up to the required 
at Preston have been felt for over a half-century, as | dressed coping. height, so that there was no chipping to be done. 

| The Ribble at Preston is a tidal estuary. and at the These were bedded in good cement mortar, and there 


| ei 


Senesocere 
“p—— OR Spen 


3, yp Conmencemenr orion we3. ¥ 
| 
Extent of Widening 
eee | 250" 3 
TOWNSHIP of RENWORTHAM | 3 
: Commencemeuror Work N°! | 
Extent of Widenn \ “ > ie | | 
+ ' Pi 


TerminaTion oF Worx amo 
& COMMENCEMENT OF 

















































> »\. TERMINATION OF 
Worx N°2. f. “Seiesn : 
: \ oe 2 
é b Pee} . 
- . pn 
& 190" 170’ 4 —— 1810" - —179'——— —19'0'— ~250" 
\ . | Abutment 
TOWNSHIP oF Fses | BSS 
PRESTON 
. Swain Sc. 


“Tre Excincer” 


0/d Penwortham Bridge. 





Scale 
S00 


go 


Fig. 4—CENTERING FOR THE ARCHES 
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Fig. 1—SITES OF THE OLD AND THE NEW BRIDGE _ Point where the bridge crosses it is about 300ft. wide | was a lin. square lath nailed on to the bottom edge of 
| at the top of the banks, the tides varying between | the pitch pine laggings, thus leaving a space of 3in. 

about 4ft. neap to about 20ft. at the highest spring | by lin. to be filled up with cement mortar. The 

tides, and these conditions had to be taken into con- | object of this arrangement was to take a bearing and 

' sideration by the builders in putting in the abutments | to assist the llin. by llin. timbers and the ferro- 
and the two centre piers. When there is a south-west | concrete ribs in taking the weight, instead of the usual 

gale it raises the tides some 3ft. to 4ft., and floods | close jointed timbers, which would add weight to the 

| 18ft. deep have been known. The danger from such | centering below. The builders claim that this method 
a fast flowing steam was very considerable, and espe- | of centering has been successful in preventing the 

| cially in connection with the two temporary bridges | cracking of the first arch stones on the skewback due 


is shown by the fact that the Commissioners took legal 
opinion in 1857 as to whether they were entitled to 
apply the revenue from tolls for widening the struc- 
ture. Such a course was held to be illegal, and in 
1885 an Act was obtained by the County Council for 
the construction of a new bridge. This scheme had 
to be abandoned mainly on account of the apportion- 


ment of the cost, one-half of the bridge being situate 
within the borough of Preston and the other half 
within the administrative county. In 1903, however, 


constructed on either side of the works, and which | to the settlement of the timber centering, which has 


pores built chiefly for pile and cofferdam work. 


been a common occurrence. 



























































H x5 °S 
= S 
7 * 7 
ry ge eet AY Bitten ee as Dal 
Liverpool A- esc Se a 3) ~ ~~. _i- —-B to Preston 
oi tes re Px a : 
eet | 7 —_ 
a , 3 = SRP: H ke ra ‘sy ; 
. bat Pi t xs 4 H 
— Y Se / LY Tie) «| eessephssetnay 
| : VW W pore ree 
WN Scale of Feet ebb fp plotted tpeleh 
ee 050 0 2 3 4 50 60 7 8 SX WW ; Sa peitaetee 
‘ __Sradientlin27 > 
a eee 
-_ os —250— 
Red Sandstone — agp Red Sandstone 


Red Sandstone 
“THE ENGINEER” 


an agreement was reached under which it was arranged 
that the County Council should undertake the erection 
of a bridge, to which the Borough of Preston should 
contribute £5000 and so much land as it had control of, 
representing a further capital contribution of £2000. 
The Road Board contributed £15,000, and the balance 
of the £38,000 required was contributed from the 
county funds. 

The bridge is of masonry in three equal spans of 
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Fig. 3—ARRANGEMENT OF THE COFFERDAM PILING 


90ft. on the skew and 87ft. 2in. on the square. The 
rise in the centre arch is 15ft. 6in. and in the two side 
spans 14ft. 
made up as follows :—Two concrete flagged footpaths 
each 10ft. wide and @ carriage-way 40ft. wide paved 
with granite setts on cement concrete foundation. 
The abutment faces are of Rainhill stone, with rock 


face dressing and Longridge stone backing. The | 


piers are of Rainhill stone, with rock face dressings and 
concrete backing and interior. The arch voussoirs 
and skewbacks have Yorkshire stone interiors, and 


The width between the parapets is 60ft., | 


Section on A.B. 
Fig. 2—PLAN AND SECTION OF NEW BRIDGE 


Notwithstanding the difficulties with which the build- | 
ing of the structure was beset on this account, the 
contractors succeeded in carrying out the work with- 
out damage, a fact which they attribute to the 
special methods they adopted in letting the piles into 
the bed of the river and concreting round them, the 
river bed being rock of a soft sandstone quality. 
The following particulars of the work have been 
supplied to us by Messrs. Bentley :—The construction 
of the cofferdams was carried out on an original plan. 
| As will be seen from the sketch—Fig. 3—1lin. by 4in. 
| pitch pine timbers were used, a lath 1}in. by lin. being 
nailed on to each side of the pile at diagonal corners. 
Then wire nails were driven in from top to bottom 
| of the piles at about 6in. centres for the whole length ; 
| the nails projecting about }in. provided a hold for the 
cement grouting. In this way a cavity 2in. by l}in. 
| was left from top to bottom between adjoining piles. 
| Then as the cofferdamming proceeded the cavities 
| were grouted up by two parts of sand to one part 
'cement. The whole constitutes an arrangement 
which makes for rigid:vy snd a low cost. 

As regards the centering of the arches this was also 
| carried out on a plan devised by the builders, and was 
entirely successful in supporting the weight of 3800 tons 
on the three arches. It is, as will be seen from Fig. 4, 
a composite system. The total width of the roadway 


| was 63ft., and this for the purpose of centering was 
divided into eleven ribs or ferro-concrete centres. 
' There were five piles for each centering made out of 
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The views of the old and the new bridge on page 154 
are reproduced from photographs by Mr. Arthur 
Winter, Preston. 








COMMERCIAL CONDITIONS IN JAPAN. 


Tue following account of the commercial conditions 
in Japan is taken from the Board of Trade Journal, and it 
is derived from a report made by Mr. R. G. E. Forster, 
H.M. Consul-General at Kobé :—One result of the war 
will be to stimulate the industries of Osaka, the main part 
of whose foreign trade is done by Kobé. Industries which 
were being slowly worked up against the competition of 
the imported articles have suddenly been given a free 
field. To how great an extent they will profit by the 
occasion to establish themselves firmly against the time 
when they have again to face competition remains to be 
seen, but it seems clear that after the war importers of 
manufactured goods will be faced with greater difficulties 
than formerly. 

As to the effect on British trade it is difficult to speak. 
The elimination of German and Austro-Hungarian com- 
petition would appear at first sight to afford a splendid 
opportunity, but as far as can be seen at present manufac- 
turers and merchants in the United Kingdom have their 
hands too full to capture new trade. For the present, 
therefore, it is rather a question of how much of the old 
trade in machinery and metals, for instance, can be main- 
tained. 

As regards metals, conditions have so entirely changed 
owing to the war that little reference to the earlier situation 
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is needed, and there is little to be said about British trade 
subsequent to the war, except that the difficulty of obtain- 
ing supplies precludes any business except in a few lines. 
The depression of 1913 developed into a crisis. Many 
of the importing firms carried stocks which had been 
thrown on their hands by dealers unable to take them 
up owing to the bad market. In certain cases these 
stocks were very heavy and the outlook was far from 
promising, but when war broke out prices immediately 
jumped up and stoeks were cleared off. Since then, though 
there was a temporary reaction, prices have continued 
to rise, and supplies having become impossible from the 
European continent, and more and more restricted from 
the United Kingdom, trade tends to be monopolised by 
the United States. In pig iron the import of Cleveland 
iron had already been affected by imports of Indian pig 
and the reopening of the Hangyang mines. In plates 
and sheets the activity of shipbuilding yards has rendered 
the depression less in this than in other lines. The trade 
in galvanised sheets is dwindling as a*result of the local 
manufacture, and the drop in the import of wire nails 
from 239,000 piculs* in 1912 to 25,000 piculs in 1914 is 
even more striking. 

The war has revolutionised zinc refining in Japan. 
Hitherto the two refining concerns at Amagasaki, near 
Osaka, and Miike, in Kyushiu, have been slowly feeling 
their way. As a result of the war great activity has been 
shown in connection with military requirements, con- 
siderable extensions have been made, and it is anticipated 
that when all the works contemplated are in working order 
they will be in a position to deal with the whole of Japan’s 
output of zinc ore. ; 

Imports of lead in 1914 were less than in 1913 owing to 
the depression during the first half of the year. Towards 
the end of the year prices soared, and the decreased ship- 
ments from Australia opened the way for purchases of 
American lead, which was accordingly imported to the 
extent of 28,000 piculs. 

There was a decline in imports of machinery from 
£1,697,000 in 1913 to £1,342,000 in 1914. All classes of 
machinery shared in this decrease, which, speaking 
generally, was due at first to the Government policy of 
retrenchment, combined with the general depression, and 
latterly to the difficulty of obtaining supplies from Europe. 
The making of machinery in Osaka and Japan generally 
is increasing yearly. To give a few instances, the demand 
for oil and gas engines is met largely by locally-made 
engines, while in machine pumps, water turbines, cranes, 
dynamos, motors, locomotives and in many other classes 
of machinery imports are feeling the effect of local com- 
petition. Since the outbreak of war the difficulty which 
British firms experience in accepting orders for prompt 
delivery has* diverted many orders which might have 
been expected to go to the United Kingdom. 








ELECTRICAL RAILWAYS.+{ 
By Henry Metcatr Hosart, M. Inst. C.E. 
(Concluded from page 135.) 


Cost oF ELectTRIcITY AT THE LOCOMOTIVE. 


At this point it is of interest to investigate the cost of 
electricity as delivered at the locomotive with direct- 
current and single-phase systems. Let us compare the 
three following systems :— 

(A) Polyphase, 60-cycle generation and high-pressure 
transmission to sub-stations where the pressure is stepped 
down, the electricity then being delivered into polyphase 
synchronous motors operated at unity power factor, and 
afterwards being delivered from direct-connected, high- 
pressure, direct-current generators, and thence distributed 
to high-pressure direct-current locomotives. 

(B) Polyphase, 60-cycle generation and high-pressure 
transmission to sub-stations where the pressure is stepped 
down, the electricity then being delivered into polyphase 
synchronous motors operated at unity power factor, and 
afterwards being delivered from direct-connected, 25-cycle, 
single-phase generators, and thence distributed at an 
average lagging power factor of 0.75 to single-phase 
locomotives. 

(C) Single-phase, 25-cycle generation—in large stations 
for supplying many locomotives—and high-pressure 
transmission to sub-stations where the pressure is stepped 
down, and the electricity distributed direct from the step- 
down transformers, and at an average lagging power factor 
of 0.75, to single-phase locomotives. 

We may assume that the electrification in question 
requires at the locomotives some 70 million to 90 million 
kilowatt-hours per annum, or a matter of about 100 
inillion kilowatt-hours from the generating station. The 
comparisons are so arranged that the results are inde- 
pendent of the precise annual consumption ; it is only 
desired to indicate that the amount of electricity required 
is of the order of 100 million kilowatt-hours per annum. 

System A,—Let us assume that for System A 100 million 
kilowatt-hours of electricity is delivered per annum, for 
the railway’s requirements, from the generating station 
to the step-up transformers, at a cost of 0.290d. per 
kilowatt-hour. Let this low cost be in part due to the 
circumstance that the supply station has other large con- 
sumers, and that, were it not for the diversity factor of the 
railway load with relation to the loads taken by these other 
consumers the cost of the 100 million kilowatt-hours 
required by the railway would have been 6 per cent. 
greater, i.e., 0.307d. per kilowatt-hour. Furthermore, 
let the .cost of 0.290d. per kilowatt-hour be based on a 
load factor at the generating station of 0.50 for the 
100 million kilowatt-hours of railway load. While at the 
present state of the art, these various assumptions are all 
reasonable under favourable conditions, and with 
thoroughly modern design, it would not be right to infer 
without investigation that in any particular case it would 
be practicable to supply electricity at prices based on so 
low a cost. The assumptions are employed because they 
are attainable under favourable circumstances, and are 
consistent with one another. The employment of a higher 
basic cost, while it would be without much influence on the 
final conclusions, would have relegated the values to times 





* Picul = 1834 Ib. 
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and conditions from which we are emerging instead of 
adjusting them into consonance with the conditions upon 
which the art is now entering. 

The investment and operating costs—the latter being 
chiefly represented by the losses—in the 60-cycle, poly- 
phase, step-up transformers will increase the cost of the 
electricity—expressed in terms of the output from the 
transformers—by 0.013d. per kilowatt-hour, making it 
(0.290 + 0.013) = 0.303d. This is based upon the 
market value of such transformers, on appropriate values 
for interest, depreciation, taxes, and insurance, and on an 
annual overall efficiency—of the transformers—of 97.5 
per cent. 

Let the average distance of transmission be 100 miles, 
and let the conductors be proportioned for an annual 
overall efficiency of transmission of 95.0 per cent. The 
investment and operating costs associated with the trans- 
mission line—exclusive of step-up and step-down trans- 
formers—will increase by .0.083d.-per kilowatt-hour, the 
cost of the electricity delivered from its distant end, making 
the cost at that point 0.386d. per kilowatt-hour. 

The polyphase, 60-cycle, step-down transformers will 
have an annual overall efficiency of about 97.0 per cent. 
Their investment and operating costs will increase the cost 
of the electricity by 0.017d. to 0.403d. per kilowatt-hour 
of electricity delivered from them. 

The annual overall efficiency of the motor generator sets 
in the sub-stations may conservatively be taken at 0.87 
per cent. The investment and operating costs of the sub- 
stations—exclusive of the step-down transformers, which 
have already been considered—will increase the cost of the 
electricity delivered from them by 0.175d. to 0.578d. per 
kilowatt-hour. 

Taking the distribution system, i.e., the system inter- 
mediate between the sub-stations and the locomotives, as 
having an annual overall efficiency of 92.0 per cent., we 
may assess the increase in the cost of the electricity due 
to the investment and operating costs of the distribution 
system at 0.160d. per kilowatt-hour, bringing up the cost 
of the electricity at the locomotives to 0.738d. 

The annual overall efficiency of the system from the 
outgoing cables at the generating station to the panto- 
graphs on the locomotives is :— 

0.975 x 0.950 x 0.970 x 0.870 x 0.920 x 

71.8 per cent. 


100 = 


System B.—In this case we have, up to the motor gene- 
rator sets in the sub-stations, the same results as for 
System A. But the generators of the motor generator 
sets are now single-phase machines instead of direct- 
current machines. Notwithstanding the absence of 
commutators, the single-phase generators do not represent 
any lower cost or better efficiency, even although, owing to 
the use of 11,000 volts as against 3000 volts, there may be 
employed less sub-stations, each sub-station having sets 
of larger capacity and having a better load-factor. It 
does not seem to be generally recognised that a single- 
phase generator of a given output in kilowatts, but supply- 
ing a lagging load of 0.75 power factor, costs fully twice 
as much, and has considerably lower efficiency than a 
three-phase unity power factor generator for the same 
rated output, equal temperature rises being assumed in the 
two cases. Taking into account these disabilities of single- 
phase generators, even the lesser number of sub-stations 
and the better load-factor does not decrease the addition 
to the cost debited to the sub-stations in System A, but 
we will credit the motor generators with the same annual 
overall efficiency of 87.0 per cent. Thus at the point of 
delivery from the sub-stations the cost of the electricity 
is the same as in System A, namely, 0.578d. per kilowatt- 
hour. For the distribution system, however, the invest- 
ment cost will be less than for System A, even for a higher 
annual overall efficiency which we will take at 0.96 per 
cent.—as against 0.92 per cent. for System A. The 
investment and operating costs associated with the dis- 
tribution system will increase the cost of the electricity by 
0.100d. to 0.678d. per kilowatt-hour at the points of 
delivery to the locomotives of the 0.75 power factor lagging 
electricity. 

The annual overall efficiency of System B from the out- 
going cables from the generating station to the panto- 
graphs on the locomotive is— 

0.975 x 0.950 x 0.970 x 0.870 x 0.960 x 

75.0 per cent. 

System C.—The investment and operating costs of a 
generating station for the exclusive supply ot the 25-cycle 
railway load, per kilowatt-hour of output from the station, 
would be 0.315d.—as against 0.290d.—on account, 
firstly, of the sacrifice of the savings which may be effected 
with the high diversity factor of the railway load associated 
with the load of other consumers, and secondly, on account 
of the smaller annual output from the generating station. 

But in addition to these considerations, it costs more to 
provide a given amount of electricity of 0.75 power factor 
than of unity power factor. From the considerations set 
forth on page 26, it will be seen that on this account the 
cost will be increased from 0.315d. to 0.345d. per kilowatt- 
hour. 

There is the still further additional cost due to the 
inherently higher cost and lower efficiency of single-phase 
as compared with polyphase generators. These differ- 
ences are much greater than are generally conceded, and 
will increase the cost of the 25-cycle, 0.75 power factor, 
single-phase electricity delivered from the generating 
station in System C, by a further 0.015d. per kilowatt-hour, 
bringing it up to 0.360d. at the point of delivery to the 
step-up transformers. 

The annual overall efficiency of the 0.75 power factor 
single-phase 25-cycle step-up transformers will be 96.5 
per cent. Their investment and operating costs will 
increase the cost of the electricity by 0.023d., making it 
0.383d. at the point of delivery to the transmission line. 

Letting the pressure between the conductors of the single- 
phase transmission line be 15 per cent. higher® than in the 
three-phase transmission line employed in Systems A and 
B, and employing the same total cross-section of copper 
as in those cases, then for the transmission of the same 
total number of kilowatt-hours, but at 0.75 power factor 
and single-phase the annual overall efficiency of the trans- 
mission line will be only 91.0 per cent., as against 95.0 
per cent. for the three-phase unity power factor trans- 
mission line of Systems A and B. The investment and 


100 = 





25 This 15 per cent. higher pressure between conductors corresponds 
to the same pressure between conductors and ground for both systems, 





operating costs—the latter being chiefly the cost of the 
energy dissipated in the transmission line—of the trans- 
mission line will add 0.105d. per kilowatt-hour, making 
the cost at the distant end 0.488d. per kilowatt-hour. 
The investment and operating costs of the sub-stations 
and their contents—the step-déwn transformers, whose 
annual overall efficiency is 96.0 per cent., and the switch- 
gear—increase the cost by 0.040d., bringing it up to 
0.528d. per kilowatt-hour as delivered from the sub- 
stations. The investment and operating costs of the 
distribution system are 0.097d., a trifle less than for System 
B—-since the cost of the electricity dissipated in the dis- 
tribution system is slightly lower—making the cost of the 
0.75 power factor, single-phase electricity delivered to the 
locomotives 0. 625d. per kilowatt-hour. 

The annual overall efficiency of System C from the 
generating station to the pantographs on the locomotives 
—= 

0.965 x 0.910 « 0.960 « 0.960 x 100 = 80.9 percent. 

In the following table are brought together the costs of 
the electricity at the locomotives for the three systems. 

Regeneration is not taken into consideration in the 
table, but it should be pointed out that, while considerable 
gains are available with regeneration in System A, the 
split-phase type of single-phase equipment is the only one 
permitting of the commercial utilisation of regeneration , 
and that even then the range of speeds permitting of its 
use is relatively limited. 

It should be obvious from the nature of the method of 
comparison that the efficiencies of the different systems do 
not constitute criteria of their relative economy, since costs 
are assessed to each loss when it first comes up for con- 
sideration. : 


Cost of the electricity in pence System System System 
per kilowatt-hour. A. B. Cc. 
As delivered— 
From generating station... .. 0.290 .. 0.290 .. 0.360 
From step-up transformers .. .. 0.303 0.303 .. 0.383 
From transmission line .. .. . -386 0.386 0.488 
From step-down transformer .. 0.403 0.403 .. 0.528 
From sub-stations .. .. .. 0.578 0.578 .. 0.528 
To locomotives .. 0.738 0.678 .. 0.625 


Although various kinds of service, such as hauling local 
and express passenger trains, freight train service of various 
classes, and switching** service, affect the extent to which 
single-phase locomotives are handicapped as regards 
current consumption, they will, even under the most 
favourable conditions, not be likely to consume less than 
15 per cent. more electricity than direct-current locomo- 
tives for the same output at the drawbar averaged over 
the entire traffic of a railway. Taking this percentage, 
relative figures for the outlay for electricity are derived 
in the following table :— 


System System ~ System 
A. B. Cc. 
I. Cost of electricity as delivered at the ” 
locomotives, per kilowatt-hour, pence 0.738 .. 0.678 .. 0.625 
Il. Relative consumption of electricity at a 
locomotive pantographs .. . 2s 8.08 wc BBR .. 1 
Product of I. and IT. nk, itary aia, EE o> ME as Clee 
Ditto in terms of total cost of elec- 
tricity for System A taken as 100... 100 .. 106 ..97.5 


The 6 per cent. and 2.5 per cent. differences are too 
small to be considered in this rough comparative study. 
Consequently we may, on the basis of our assumptions, 
which have certainly not favoured the direct-current 
system, take the outlay for electricity as about the same 
for the three systems, leaving the single-phase systems 
handicapped by the greater inherent cost of single-phase 
locomotives. 

If, up to the locomotive, any material savings could 
have been demonstrated for the single-phase system, then 
the correct choice would be influenced by the density of 
traffic; the greater outlay per single-phase locomotive 
with a sparse traffic being more than offset by the savings 
up to the locomotive, while with a dense traffic the greater ~ 
outlay per single-phase locomotive would more than offset 
any savings up to the locomotive. Since, however, up to 
the locomotive, the costs are a stand-off, it would appear 
that even with a sparse traffic the direct-current system 
is the most economical, and that the percentage by which 
it is more economical increases with the percentage which 
the locomotive investment bears to the total investment. 

The conclusions of this paper are to the effect that, first, 
we are on the eve of the extensive employment of electric 
locomotives on railways at present operated with steam 
locomotives ; secondly, that the direct-current system 
is the most appropriate ; and thirdly, that direct-current 
locomotives for use from high-pressure contact conductors 
are now a thoroughly demonstrated success. 

The author wishes to acknowledge his indebtedness to 
Messrs. W. B. Potter, G. H. Hill, A. H. Armstrong, J. B. 
Cox, C. J. Hixson, E. 8. Johnson, John Liston, and W. D. 
Bearce for much cordially rendered co-operation in the 
preparation of this lecture. 








AccorDING to the annual report on Mines and Quarries, 
there were in 1914 652 collieries in the United Kingdom 
where coal-cutting machines were at work. The total 
number of machines employed was 3093, as against 2897 
in 1913, of which 1415 were worked by electricity and 
1678 by compressed air. The total quantity of mineral 
obtained in 1914 by the aid of these machines was 
24,274,517 tons, a decrease of 335,441 tons compared 
with 1913. The quantity of coal cut by the electrically 
driven machines in 1914 was 13,990,874 tons, and by the 
compressed air machines 9,985,493 tons. 

In addition to the usually quoted reasons—depletion 
of staff, lack of locomotive power, keeping the lines clear 
for troop and naval and military.stores trains—for reducing 
the passenger train services, there is another important 
factor which is not so readily recognised. This is that 
mechanical and electrical signalling cannot be so well 
maintained a8 in peace time, owing partly to fewer men 
and partly to want of stores. As in trade and domestic 
circles, railway companies find a difficulty in obtaining 
many of their stores requirements, and this has an un- 
fortunate effect upon the maintenance and repair of 


signalling and similar apparatus. 

6 The ter the proportion of switching service, the greater will 
be the ratio of single-phase consumption to direct-current consumption 
for a given total output at the drawbars of all the locomotives in all 
services, partly owing to the inferiority of the single-phase system with 
respect to the “ drivers-to-drawbar ”’ efficiency. 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. V.* 

THREE-PHASE engine’and turbine-driven generators 
for factory service differ from those in central 
stations only in respect of the terminal pressure, 
which does not as a rule exceed 500 volts, 
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Fig. 21—MAIN CONNECTIONS FOR A THREE-PHASE 
ALTERNATOR 


higher voltages being only necessary when current 
has to be transmitted long distances. Factory 
alternators are therefore practically always low- 
voltage machines. In common with those in central 
stations, they are separately excited, usually by a 
small direct-current dynamo directly connected to 
the main shaft. The principal connections for a 
single three-phase alternator and its switchboard are 
shown in Fig. 21. The star-connected stator 8S T is 





| ; 
{there are various other arrangements which this 


| diagram does not show. For instance, it is customary 
| to feed measuring instruments, such as ammeters, 
| wattmeters, and in the case of high-pressure systems 
| voltmeters, through small transformers. The objects 
of doing this are (1) to obviate, in the case of high- 
pressure plants, the risk of bringing the full pressure 
to the instruments with the possibility of the cases 
being made alive, (2) to simplify the switchboard 
connections by only running small wires to the 
| instruments, and (3) to enable when necessary the 
instruments to be placed at points remote from the 
control equipment. It is also difficult to construct 
instruments with windings sufficiently heavy to carry 
large currents. 

Fig. 22 shows a more representative arrangement 
of an alternator coupled to its switchgear. Here an 
oil switch O S is shown and current transformers C T 
are connected between this switch and the bus-bars. 
The secondaries of two of the current transformers 
are connected in series not only with the ammeters 
belonging to the phase, but also in series with two 
trip coils T C, which trip the main oil switch OS. in 
the event of overloads and short-circuits. There are 
also three isolating switches IS, which serve for 
making the whole of the switchgear dead for cleaning 
and repairs. The neutral point of the generator, it 
willbe noticed, is earthed at E', likewise the secondaries 
of the current transformers. The voltmeter V can, 

_in the case of a low-voltage supply, be directly con- 
| nected across one of the phases as shown, but when 
the voltage of the alternator is high, as in the case 
of a central station alternator, a transformer is used 
and the voltmeter is connected to the secondary 
winding. These two simple diagrams show only the 
principal connections for a three-phase generator, 
an actual switchboard of a plant consisting of two 
or more alternators being somewhat more intricate. 
Besides voltmeters and ammeters there are watt- 
meters, power factor indicators and a synchroscope. 


A typical three-phase switchboard specially designed 
by the British Thomson-Houston Company for factory 
service is shown in Figs. 23 and 24. It controls two 
550-volt 1200-ampére three-phase generators which, 
as the diagram of connections shows, are separately 
excited by small direct-current generators coupled 
directly to the alternator shafts. On each generator 
panel is an ammeter, indicating wattmeter and a 
power factor indicator for indicating the phase dis- 
placement between the current and electromotive 
force. Below these instruments is a field regulator, 
a field switch and plug switches for the voltmeters 
and synchroscope, to be seen at the extreme left of 
the switchboard. Lower down still is the main oil 
switch with the limit fuses across the trip coils, and 
at the bottom of the panels a reverse-current double- 
pole relay and a recording wattmeter. The reverse- 
current relay switches cut out the set in the event of 
current passing from the bus-bars into the alternator. 
The last left-hand panel is a Tirrill regulator panel, 
and on it is mounted a Tirrill regulator, which main- 
tains the bus-bar pressure constant. These regulators 
are of great advantage in connection with factory 
plants, and we shall deal with their connections and 
operations in the next article. To the right of the 
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Co., of Chelmsford, for controlling the generators and 
a number of feeders is shown in Fig. 25. Here each 
generator and feeder panel is fitted with three 
ammeters and besides the machine and bus-bar volt- 
meters, there is a third voltmeter for registering the 
voltages of the exciters. Each machine panel is 
also provided with a reverse-current relay and trip 
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Fig. 22--SWITCHBOARD CONNECTIONS FOR A THREE- 
PHASE ALTERNATOR 

gear, an exciter ammeter and a recording watt- 
meter. Between the generator panels and feeder 
panels is a Tirrill regulator panel. Each of the feeder 
panels is fitted with an oil switch similar to the 
machine switches and overload trip gear. 

Alternators are more difficult to parallel than 
continuous-current dynamos, for the reason that not 
only must the voltages of the running and incoming 
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Fig. 23—GENERAL ARRANGEMENT OF A _ B.T.H. THREE-PHASE SWITCHBOARD 


directly connected to the main switch, and the, generator panels are three power panels and a 220- , machines be equal, but the electromotive forces must 
field winding F through the field regulating resist-| volt lighting panel, the current supplied from this | be in phase. At one time it was customary to parallel 


ance F R and field switch FS to the exciter E. | 


latter panel passing through a transformer. 


At the | alternators with the aid of voltmeters and lamps. 


The bus-bars are shown at B, the ammeters at A, | top of the 500-ampére and 300-ampére power panels | and although these are still employed the operation 
A’ and A’, and the voltmeter at V. This diagram, | are two ammeters, and beneath these instruments | can now be very much simplified by the use of special 
however, does not represent the true connections for two recording wattmeters and two oil switches with | instruments. The method of synchronising by means 


a generator or switchboard such as would be suitable | 


time limit fuses. 


On the 220-volt lighting panel | of lamps is, to say the least, a rdugh and inexact 


for a fair-sized works ; it merely gives a general idea there is an ammeter and switches and fuses for the | one, as it only serves to indicate phase relationships 


of the main connections. On an actual switchboard | 
* No, IV. appeared February 1)th. 


various lighting circuits. 


| 
| 


between wide limits. A synchronising voltmeter 


A three-phase switchboard made by Crompton and | certainly gives better results and shows the correct 
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instant when the switch of the incoming generator | front of the instrument rotates, and the direction of | by arranging them in a circle within a case in the 


should be closed, but when bringing the machine 
into synchronism it gives no indication of whether 


the alternator is running too fast or too slow, so that | 


lamps and voltmeters are both to be regarded as un- 
satisfactory. Instruments known as synchronism 


indicators or synchroscopes, as shown on the left of | 


rotation is dependent upon whether the speed of | 


the incoming machine is high or low. 

In the centre of the case is a conical reflector, on 
which the lamps throw a strong light, and the alternate | 
lighting up of the lamps produces a revolving light | 
which enables the man at the stop valve to see whether | 


Figs. 23, 24, and 25, enable the switchboard attendant | he should give the engine more steam or less. The 
and engine-driver to see whether the incoming set | | principle of the instrument in its simplest form is 


requires to run at a faster or slower speed, and the! shown in Figs. 26 and 27. 


Suppose that in Fig. 26 


manner described a revolving light is produced. 
When the speed of the incoming machine is correct, 
| the light produced by the two outside lamps is steady 
| and the voltage across the centre lamp is at zero. 
If a voltmeter is connected across this centre lamp. 
it will indicate zero voltage at the moment of syn- 
chronise. In practice it‘is necessary, owing to the 
magnitude of the pressure, especially when the 
| machines are out of phase, to employ transformers 
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Fig 24—CONNECTIONS FOR A B.TH. FACTORY SWITCHBOARD 


time taken to synchronise is in consequence reduced 
considerably. Generally speaking, synchronising 
indicators or synchroscopes take the form of a round 
case containing-a dial, and on the front of this dial 


a pointer revolves and shows the phase relationship | 


of the voltage generated by the incoming machine 
with respect to the bus-bar voltage. A synchronising 
instrument made by Siemens Brothers, however, 
operates on @ different principle. A bracket carries 
three voltmeters and the synchroscope. One of the 





ABC are the three bus-bars to which one or more | 


alternators are supplying current; also that G is 
the alternator to be synchronised. If lamps LLL 
be connected across the three switches they will | 
light up and become dark simultaneously, provided | 


the connections are such that when the switches are | 
But if | 


closed like phases will be connected together. 
two of the machine leads are reversed, the lamps will | 
no longer light up together, but will glow in succes- 
sion. With the phases crossed in this manner it 

















in the lamp circuit, but these do not in any way 
interfere with the general principle of the system. 
Various schemes of connections have been got out to 
meet different working conditions, and if desired the 
synchronising voltmeter can be made to show a 

maximum reading at the instant when the jena 
are in phase. When used for high-tension machines 
these synchronisers require one three-phase trans- 
former or two single-phase transformers for connect- 
| ing to the bus-bars and the same for each generator. 
| If it is desired to earth the secondary three-phase 
| transformers with external connections to the neutral 
point should be employed. 

Rotary synchronisers, 


| 


i.e., synchronisers with a 
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Fig. 26—METHOD OF SYNCHRONISING WITH LAMPS 
} 


| pointer that revolves in front of a dial, are made by 
| several electrical instrument makers in this country. 
| To be satisfactory a synchroniser must perform two 
voltmeters indicates the pressure of the incoming | would be disastrous to connect the machine to the | distinct functions. First, it should enable the in- 
generator, another that of the bus-bars, whilst the | bus-bars, but by arranging a separate lamp circuit | coming machine to be brought up rapidly to speed, 
third indicates the instant at which the machine | —see Fig. 27—it is possible to make use of the cross- | |; and, secondly, it should show with certainty the 
switch is to be closed. The synchroniser, which is | phase principle to produce the revolving light in the | | precise moment for switching in. We cannot here 
mounted below the voltmeters, is an illuminated | illuminated synchroscope. Here two of the phases | describe all the synchronisers on the market, but 
synchroniser, and its use is confined to paralleling | of the lamp circuit are crossed, whilst the main | we will take as a typical example of a good instru- 
polyphase alternators. Inside the instrument three | leads of the i incoming generator are arranged so that | ment one of the synchronisers made by Everett, 
or six lamps are so arranged that as the incoming | when the switch is closed like phases are connected | | Edgeumbe and Co., Limited. The principle of opera- 
generator is being synchronised they light up one | together. The lamp will not light up and become | tion is that of a two-phase motor, in which one set 
after the other, and the light given out from the | dark together, but will glow one after the other, and! of windings is connected across the bus-bars and the 


Fig. 25—CROMPTON SWITCHBOARD 
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other set to the incoming machine, and a pointer is 
attached to the rotor. The position of the pointer at 
any instant indicates the phase angle between the 
electromotive forces of the incoming machine and 
that of the bus-bars. Since this angle can only 
remain the same so long as the speed of the incoming 
machine is correct, the pointer will rotate in 9 clock- 
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Fig. 27—CONNECTIONS FOR LAMP CIRCUIT 





the incoming machine is absolutely in phase and 
when it is running slightly too fast. The machine 
will then drop easily into step and take up its share | 
of the load instead of having to be pulled in by the 
other machines at work. The rotary synchroniser | 
shows at once when these conditions are fulfilled, | 
whereas the ordinary synchronising lamp arrange- | 
ment does not. The usual practice is to mount the | 
synchroniser on a bracket attached to the top or | 
end of the switchboard. In certain cases it may be | 
desirable to employ a synchronising lamp in con- 
nection with these instruments, in which case a lamp | 


| holder is mounted on the top. A lamp of the lowest | 
| convenient candle-power and of double the voltage | 
| marked on the dial of the synchroniser should be | 
employed, since the voltage at the lamp terminals | 


will vary between zero and double the working voltage. | 
If the instrument is directly connected or is used in | 
conjunction with auto-transformers. it is only possible | 
to arrange for the synchronising lamp to be dark | 
when the machine is in phase. 
If double winding transformers be employed the | 
connections can be arranged so that the lamp is either | 
bright or dark at the moment of synchronism. With | 
auto-transformers considerable care is necessary in | 
connecting up—more especially when a synchronising | 
lamp is employed—to preclude the. possibility of a | 
short-circuit through a reversal of the terminals. | 
In the case of three-phase systems, which are adopted | 
practically always in factories electrified on the | 
alternating-current system, auto-transformers, if used, | 
must in the event of the neutral points of the alter- 
nators being inter-connected or earthed, be connected 
between one of the lines and the neutral point and 
not between two lines. The makers of these instru- | 
ments supply diagrams showing the correct method 


of connecting them up, and very careful attention 


wise direction if the machine is running too fast, and 
in the opposite direction if it is running too slow. 
When the phase and speed are correct, that is to say, 
when the incoming machine is in synchronism with 
the bus-bars, the pointer will remain stationary in a 
vertical position corresponding to a conspicuous 
mark on the dial of the instrument. ; 


must be paid to this matter, for otherwise when the 
machine switch is closed the results may be very 
disastrous. 

Only one phase of the bus-bars and incoming 
machine need be synchronised, but care must be 
taken to ensure when first connecting up a switch- 
board that the machine switches will couple like 


connecting to the bus-bars and the other two to 
the terminals of the incoming machine. The windings 
are so arranged that when the pointer stands at 
zero the voltages of the two machines are equal. The 
instrument has an extremely open scale on both sides 
of the central position, thus enabling the operator 
to determine with great accuracy whether or not 
the pressures are equal. Fig. 30 shows one of these 
instruments, which are of the sector pattern, with a 
9in. or 12in. scale. They are supplied with or without 


| an illuminated dial. 








BOOKS OF REFERENCE. 
No. II.* 


This year’s issue of the “‘ South Wales Coal Annual,” 
published by the Business Statistics Company, Limited, 
of Cardiff, price 8s., post free in the United Kingdom, 


| opens with short descriptive articles of the undertakings 


of T. Beynon and Co., Limited, and of the following com- 
panies with which that firm is connected :—The Ebbw 
Vale Steel, Iron and Coal Company, Limited ; the Newport 
Abercarn Black Vein Steam Coal Company, Limited ; the 
Fernhill Collieries, Limited, and the Aberthaw and Bristol 
Channel Portland Cement Company, Limited. Then 
there are tables showing the fluctuations in the prices of 
various types of coal in 1914 and the first half of 1915, 
with information concerning freights from South Wales 
to various foreign ports, which,in view of the large increases 
which have taken place, form most instructive reading. 
Coastways freight charges are also given, as well as statistics 
concerning the exports and shipments of coal, coke and 
patent fuel both coastwise and foreign. Then there is a 
chapter dealing with pitwood, which is followed by sections 
devoted to the production of coal in South Wales and the 
United Kingdom, with the number of men employed, the 
production per man, deaths from accident, and other 
information. In the remaining portions of the book there 
are given a list of collieries in South Wales and Monmouth- 
shire, with various data concerning each ; a list of explo- 
sives permitted in coal mines; typical analyses of Welsh 
and Monmouthshire coals ; ‘lists of charges for shipment 
of coals; trimming tariffs; duties imposed by various 
countries; information respecting wagons; miners’ 
wages, and a diary of the principal events affecting the 
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Fig. 28—-METHOD OF CONNECTING UP SYNCHROSCOPE 


Three models of these instruments, designated [I., | 
II. and III., are made by Everett, Edgeumbe and Co., 
Limited, and in the ease of model ITI. one revolution | 
represents a difference of one cycle, whilst in the 
case of models I. and II. a revolution corresponds to 
a difference of two cycles. In practice difficulty may 
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Fig. 30—PARALLELLING VOLTMETER 


GENERATOR 





be experienced in running the incoming machine at 
identically the same speed as the other alternators 
already connected to the bus-bars, and consequently 
the phase relationship is continually changing. 
will be found that the best results are obtained by 
closing the main switch a fraction of a second before 


| high, synchronisers are frequently used with resistance 
| boxes instead of transformers—see Fig. 29. 


| secondary is the same on both the bus-bar and 


|of phase with the primary, depending upon the 
| minals, and consequently if the connections are in- 
| may appear to be in phase with the bus-bar pressure 


| secondary side will have the effect of turning the 
| pointer of an 8in. dial Everett-Edgeumbe instru- 


| consideration when paralleling alternating-current 
| machines, viz., the phase relationship and the voltage. 
| In many cases it is customary to use two separate 


| the bus-bars and the other across the terminals of 
| the alternator that is to be put into service. 


It | 


WITH TRANSFORMERS 


phases. Fig. 28 shows the method of connecting up 
an Everett - Edgeumbe synchroseope. Two  ter- 
minals of the instrument are connected through a 
plug switch to the secondary of a transformer, having 
its primary winding connected to the bus-bars and 
the other two terminals are connected through plug 
switches to the secondaries of another transformer 
connected to the incoming machine. In the case 
of factory plants, where the voltage is never very 


When 


transformers are used, great care must be taken to 
ensure that the relative polarity of the primary and 


machine side, for the electromotive force of the 
secondary may either be in phase or 180 deg. out 


relative polarity of the primary and secondary ter- 
correctly made the voltage of the incoming machine 


when it is actually in opposition. The reversal of 
one pair of transformer leads on the primary or 


ment through 180 deg. 
As we have said, two factors must be taken into 


voltmeters for comparing the bus-bar pressure with 
that of the incoming machine, one connected across 


Alter- 
natively, a special voltmeter has been used having 
two pointers moving over a common scale. A 
paralleling voltmeter made by Everett-Edgcumbe, 
however, has only one pointer, and when the in- 
coming generator is working at the correct pressure 
it takes up the zero position in the same way as 
paralleling voltmeters frequently used with direéct- 


Fig. 





current dynamos. It has four terminals, two for 


29—-SYNCHROSCOPE CONNECTIONS 


South Wales coal trade from July Ist, 1914, to June 30th, 
1915. 

Various new sections have been embodied in the 1916 
edition of the Mechanical World “‘ Pocket Diary and Year- 
book.” This little work, which is now in its twenty- 
ninth year of issue, is published by Emmott and Co., 
Limited, the Mechanical World offices, Manchester, price 
6d. net. One of the new sections is devoted to the 
Diesel engine. Some notes on brazing and soldering 
have. also been introduced. Some new tables have also 
been included, among them being those relating to Lanca- 
shire and Cornish boilers, locomotive boilers, steel plates, 
friction clutches; and a‘circle spacing table. Several of 
the other tables have been enlarged, but otherwise the 
book practically follows on the lines of previous editions. 
The companion volume—‘‘ The Mechanical World Elec- 
trical Pocket-book,” which is published by the same firm 
and at the same price—also contains some new sections. 
There is one, for instance, on switchgear and switchboards, 
another on earthing, and still another on reductors, or 
auto-transformers, for half-watt lighting. There are new 
sections, too, devoted to alkali accumulators, nickel 
storage cells, the efficiencies of direct-current dynamos 
and motors, &c. Moreover, the section on lighting 
circuits and switching has been revised and additional 
diagrams introduced, and other sections have been brought 
up to date and revised. 

Although, as we have explained before, the “‘ Guide to 
South and East Africa,” which is published by Sampson 
Low, Marston and Co., for the Union-Castle Line, at the 
price of.1s., and which is now in its twenty-second edition, 
is intended primarily for the use of tourists, sportsmen, 
invalids arid settlers, there is a good deal in it which may 
prove of value to engineers. Among some of the informa- 
tion coming under this head may be elassed ‘‘ Meteoro- 
logical Statistics,’ ‘‘ The Geological Formation of South 
Africa,” ‘‘ Openings for Emigrants in -Mining,” “‘ Irriga- 
tion,’ mining for diamonds, gold, coal, silver, copper 
and the baser metals; information regarding the gold 
deposits of the Witwatersrand and the Transvaal generally, 
and in Natal, Vryheid and Zululand, at the Tati and in 
Rhodesia ; electric power for the Rand ; and the mining 
laws of South Africa. A good deal of data is also given 
concerning the railways of the South African Union, the 
Cape Province, Natal and the Central South African 
system. 


* No. I. appeared February 4th. 
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RAILWAY MATTERS. 





CONSIDERABLE alterations were made on Monday last 
in the Scottish passenger train services. The,changes on 
the Caledonian were so extensive that a new time-table 
has had to be issued. 


THe 4.55 a.m. Scottish express from~King’s Cross 
narrowly sonages a serious accident on Friday afternoon 
last. Just after passing through Beltonford, a small 
station west of Dunbar, the train ran into a motor vehicle 
which had got stalled on a level crossing. As the crossing 
in question is only an accommodation one to give access 
to a farm, the railway company is not responsible for its 
use. It is only the crossings of public highways that 
have, under the Railways’ Clauses Act, 1865, to be 
protected. 


TuE entire Pennsylvania Railroad system, completed on 
December 3lst two years without a single one of the 
361,572,114 passengers carried in that period being 
killed in a train accident. Figures for November and 
December were necessarily estimated. This record of 
two years means the safe operation of no less than 
2,400,000 passenger trains, while at the same time 
approximately as many more goods trains were being 
cared for. The Lines East of Pittsburg completed at the 
same time their third successive year without a single 
fatality to one of the 320,000,000 people carried in the 
three-year period. 

One of the conditions generally found on a railway 
consignment note reads: ‘‘ No claim in respect of goods 
: will be allowed unless the same be made in 
writing in the case of non-delivery of any 
package or consignment within fourteen days after dis- 
patch.” In the days of normal working on railways there 
would be no objection to this condition, as goods were 
generally delivered then within three or four days. This 
satisfactory state of affairs no longer exists, and the lodging 
of claims within fourteen days now appears unreasonable, 
and it is hoped that the railway companies will waive this 
condition. Otherwise it is possible that traders may find 
a remedy in the filing of a formal claim with the railway 
company in every instance where goods are not advised 
as delivered within a week of their dispatch. 


On December 6th a shunter was killed at Sunbury, on 
the London and South-Western Railway. It is presumed 
that he slipped and fell, and three wagons ran over him. 
As the line at this point was being electrified, and as the 
unfortunate man, when found, had his right hand resting 
on the live rail, the Board of Trade had an inquiry held by 
Colonel Druitt, whose report has just been issued. It is 
therein stated that at the time of the accident the conductor 
rails had not been guarded, but the rail was alive on account 
of trial trips being made. Colonel Druitt remarks that, 
although it cannot be said that the fact of the conductor 
rail being unguarded contributed to the accident, yet it 
was exposing shunters and others to grave additional risks, 
and no rail should be worked electrically until all places 
where men have to work alongside a conductor rail are 
efficiently guarded. The delay in providing the guards 
to the conductor rails was entirely due to the difficulty in 
getting the necessary materials owing to the war. 


UnpER the Hours of Duty clauses of the Railway Regula- | 


tion Act of 1893, the Board of Trade reports that during 
the year ended July 27th last, the number of complaints 
a3 to excessive hours received was nine, as compared with 
five in the previous year, and with the average of forty- 
seven per annum for the ten-year period 1898-1907. The 
report says that the year under review coincided almost 
exactly with the first year of the European war. During 
this period the railways of the country, working with a 
diminished staff, have been called upon to handle a greatly 
increased volume of naval, military, and other traffic, often 
of an abnormal character. In the result many of the men 
employed in working the traffic have been required to work 
very long hours. The fact that the number of complaints 
of long hours mentioned in the report is not greater than 
usual cannot be taken to mean that long hours have not 
heen frequently worked, but rather that the men them- 
selves recognise that under present conditions long hours 
must at times be inevitable. 


Tue following dividends for the second half-year of 
1915 were announced last week :—Barry 9} per cent., 
Cardiff 1 per cent., Furness 2 per cent., London and North- 
Western 7 per cent., London and South-Western 7 per 
cent., London, Brighton and South Coast 7} per cent., 
Maryport and Carlisle 5 per cent., North London 34 per 
cent., North Staffordshire 5} per cent., Rhymney 9 per 
cent., Metropolitan District 3 per cent., Caledonian 3? per 
cent., Glasgow and South-Western 2} per cent., North 
British 1 per cent. Some of these rates are the same as for 
the corresponding half of 1914, but Barry was then 
9 per cent., Cardiff nil, Furness 1 per cent., London and 
South-Western 7} per cent., London, Brighton and South 
Coast 7} per cent., North Staffordshire 5 per cent., Metro- 
politan District 1 per cent., Glasgow and South-Western 
34 per cent., North British 2 per cent. The Great Central 
pays its 5 per cent. 1881 preference, 4 per cent. 1889, 
4 per cent. 1891, as a year ago; also, in addition, 1 per 
cent. for the 5 per cent. 1894 stock. 


At the Institution of Railway Signal Engineers on the 
Ist inst., an informal discussion took place as to whether 
track circuits or fouling bars were the best protection for 
fouling points. The opening speaker showed a preference 
for track circuiting, but the majority of these who sub- 
sequently spoke were in favour of electrical fouling bars. 
The objections against track circuiting appear to lie 
principally in the fact that where a siding is little used 
the relay is not readily shunted; a minor objection is 
that where the permanent way is complicated the insula- 
tion between the different roads is difficult to maintain. An 
important point brought out in the discussion is that the 
bonding of Mansell and similar wheels is not very 
efficient on some lines; the nuts slack back and there is 
consequently a possibility of the circuit from rail through 
wheel and axle and returning through the other wheel and 
other rail not being completed when a wheel is in a section, 
and so the current is not short circuited, and therefore a 
signal which should be at “‘ danger” remains at “ clear” 
although the section be occupied. 




















NOTES AND MEMORANDA. 


A FRENCH metallurgist is said to have solved the problem 
of giving aluminium a coating that will take a high polish 
and, will safeguard it against the effects of the air and of 
certain foods. By successive baths of boiling lye, cyanide 
of potassium, and hydrochloric acid containing ferrous 
chloride, he produces a surface that takes a plating of 
nickel so perfectly that the metal can be rolled in plates, 
drawn into wires, or hammered into any shape without 
in any way injuring the film of nickel. 

A LARGE steam-electric power station will shortly be 
erected at Windsor, W. Va., by the American Gas and 
Electric Company. The new station will supply the 
other plants of the company, and will also sell power to 
street railways, manufacturers and other electric com- 
panies. The initial installation will be two 30,000- 
kilowatt turbine units, and this will be added to until 
200,000 kilowatts is reached. The present aggregate 
capacity of the company’s generating plant is 80,000 
kilowatts. ; 

TuHE highest shade temperature ever recorded in any 
portion of the world under standard conditions of exposure 
was measured at Greenland Ranch, Death Valley, in 
South-Eastern California, on July 10th, 1913, when the 
maximum reached 134 deg. Fah. The temperature records 
at Greenland Ranch now cover a period of four years. 
The average maximum daily temperature has exceeded 
110 deg. Fah. in every July and August in the four years 
and has exceeded 115 deg. Fah. in six out of these eight 
months. In the winter a temperature as low as 15 deg. 
Fah. has once been recorded. 

Ir is significant that the American authorities have 
recently been obliged to increase the stringency of their 
own regulations with regard to wireless apparatus. One 
of the latest official announcements from New York 
states that after prolonged conference it has been officially 
decided that all belligerent ships entering New York 
Harbour must dismantle their radio-telegraphic installa- 
tions. This equipment must remain sealed until the 
vessels have passed beyond the limit of territorial water. 
Notices to this effect are being served on. all incoming 
captains by a United States ‘“ destroyer” stationed to 
guard the bay. 

In the course of a lecture delivered at Rotherham, Mr. 
Herbert Pilkington, of the Sheepbridge Coal and Iron 
Company, Limited, told the members of the Rotherham 
Technical Institute Engineering Society that the direct 
cause of the decline of the iron industry might be attributed 
to the difficulty in the puddling of large masses, and the 
consequent loss in comparison with the increasing masses 
which could be treated when steel was being manufactured. 
The paper dealt with comparisons between wrought iron 
and steel in respect of areas of fractured sections, tensile 
strains, elongation and reduction of area. The lecturer 
demonstrated the ‘superiority of iron over steel for certain 
purposes, especially where corrosion was an important 
factor. 

Mr. J. W. Kempster, of Messrs. Harland and Wolff, 
presiding at a meeting of the Belfast Association of Engi- 
neers, at which an address was delivered by Mr. W. 
Pleasance on “ Electric Currents for Power P = 
said individual electric driving in an engineering works was 
undoubtedly the most economical in the end. There was 
a@ great deal more in the suitability of the motor to the 
particular work for which it was required than there was 
in whether it was a three-phase or a continuous-current 
motor. The introduction of electrical driving was one of 
the ways, he believed, in which we should have to make 
good the wastage of capital caused by this war. Properly 
applied, it enabled them to get the utmost possible out of 
the man and the machine, and thereby greatly increased 
the productivity of their factories and workshops. The 
scientific application of electric driving would largely 
influence the prosperity of European countries in the 
future struggle for existence. 

Our contemporary Power, in its review of the year, refers 
to the increasing size of American steam turbine units. 
Several machines of 30,000 kilowatts capacity are in 
service, as is also the 35,000 kilowatts unit of the Phila- 
delphia Electric Company; a 40,000 kilovolt-ampére 
machine has been ordered by the Duquesne Light Com- 
pany, of Pittsburg; the Detroit Edison Company is con- 
templating 45,000 kilowatts units at a new station to be 
added to the* Delray group; and rumour has it that a 
50,000 kilowatt unit is soon to be built. In connection 
with large turbine units a two-stage condenser has been 
proposed, in which part of the steam is to be condensed 
in the first stage at a vacuum of, say, 29in., the balance of 
the steam passing through the final stage of the turbine 
to the second stage of the condenser under a vacuum of 
29}in. An appreciable gain is expected over the standard 
condenser, and extremely high vacuums are_ possible 
without undue increase in area of the final stages of the 
turbine. 

LxecturinG recently before the Derby Society of Engi- 
neers on “ Industrial Gas: Its Services to the Nation,” 
Mr. H. M. Thornton described some of the many ways in 
which the gas industry is contributing to our efficiency in 
this time of war. The heat treatment of shells, he pointed 
out—a matter of vital interest to. our national existence— 
is largely carried out by gas furnaces, the even, reliable 
easily regulated heat of which is very valuable for such 
important processes. Some of these furnaces are com- 
paratively small, but others capable of annealing or heat- 
treating ten 15in. armour-piercing shells at a time. Gas 
furnaces are indispensable for various processes in the 
production of the eighteen-pounder shrapnel shells and the 
4.5in. and 6in. high-explosive shells, and are also used 
on a large scale for annealing the brass cartridge cases and 
the copper bands of shells. Finally, in this connection 
there is the drying oven and trolley. Gas burners are 
placed around the bottom side of the oven, and trolleys 
of different shapes and dimensions are specially con- 
structed to take the desired number of shells. The shells 
have to be dried in order to harden the varnish placed 
in the interior and thus prevent any chance of oxidation 
from the steel if the shell is kept in stock some time. This 
condition, however, said Mr. Thornton, is not one likely to 
be experienced, as we hope to “deliver the goods ”’ with 
promptitude into the German lines. 








MISCELLANEA. 


AT a recent meeting in aid of the Radiograph Ambulance 
Cars Fund, Sir James Mackenzie Davidson said the value 
of X-ray motor ambulances at the fighting fronts was 
beyond all question, and the promoters of this fund were 
conferring a great practical benefit upon the wounded in 
the war. 

Tue third Canadian and International Good Roads 
Congress will be held in Montreal in the early part of 
next March. Not only will there be representatives from 
every province in the Dominion, but also many from the 





‘United States and some from Great Britain, as the London 


County Council will, in all probability, be sending over 
delegates, while British manufacturers are already com- 
mencing to take an interest in what is going to be done at 


the Congress. , 

A FUSIBLE insulating and filling material for electrical 
purposes and adapted to be sold in powdered form, 
patented by H. Grossmann, Ober-Urdorf, near Zurich, 
Switzerland, consists of a mixture of powdered colophonium 
and gypsum, preferably in about equal proportions. 
Powdered paraffin wax may be added in order to render 
the mixture less brittle when fused. In this case. suitable 
proportions are 45 per cent. of colophonium, 45 por cent. 
of gypsum, and 10 per cent. of paraffin wax. 


Tue British Industries Fair will be held in the Victoria 
and Albert Museum, South Kensington, London, 8.W., 
from February 2ist to March 3rd, and in order to avoid 
interference with the production of munitions of war, 
exhibits at this year’s Fair have been carefully limited to 
the following trades :—Printing and stationery; china, 
earthenware and glass; fancy goods; and toys. Exhi- 
bitors have been obliged to obtain permission to exhibit 
from any Government Departments with which they 
have contracts. 

AT a recent meeting of the Birmingham City Council a 
member asked the Tramways Committee to consider the 
desirability of providing trailers to the tramcars now there 
was a shortage of drivers. At a meeting of the Committee 
held this week the Chairman said that Mr. A. Baker, the 
manager of the tramways, had been instructed to make 
inquiries in London as to the success of the trailers in the 
Metropolis. London and Grimsby were the only two towns in 
England where the system of trailers had been adopted, and 
London was the only one which would afford sufficient 
information to be of value in a discussion of the question 
in Birmingham. When the experience of the Metropolis 
had been ascertained, and Mr. Baker’s report had been 
received, the subject would be further considered by the 
Committee. 

AccorpInG to the Manchester Guardian, Mr. 8. L. 
Pearce, chief engineer of the Electricity Department of the 
Manchester Corporation, has issued a warning to consumers 
of the electric current as to the steps which will be taken 
by his department in the event of a raid by hostile aircraft. 
Impending interruption to électrical supplies furnished by 
the Corporation will be signalled by alternately lowering ‘ 
and raising the pressure of the whole system several times 
during the period of five or ten minutes before the shutting 
down at the generating stations. It will have been ob- 
served that the authorities in Paris are considering the 
desirability of drawing up new instructions with a view to 
warning the Parisians of the approach of Zeppelins, and 
that signalling arrangements similar to the above are to be 
put in force in that city. 


__A RECENT article in the American Gas Age sums up the 
results of an investigation as follows :-—‘ It can be said 
that there is no question but that gas lighting stands behind 
electric lighting in every respect, for the latter causes 
no Vitiation of the air, develops no humidity and moisture, 
and produces little heat.” It appears from the results of 
experiments that the claims for superior ventilating effect 
of gas does not exist. The tests made were various, one 
of these being the cooking of sauerkraut in the room, and 
then observing how long the odour could be detected in the 
room. There was no difference in the rooms lighted by gas 
or electricity. Tests for CO, showed a higher percentage 
for gas, and two curves illustrating the decrease of bacteria 
in the air, when subjected for a definite time to gas or elec- 
tric lighting, showed little difference. 


Tue Highways Committee was instructed in November 
to report whether steps could be taken to ensure that the 
whole cost of the work carried out by the London County 
Council under the Electric Lighting Acts should be covered 
by the fees received. This work comprises the testing of 
meters, the testing of pressure on the various distributing 
net works, work connected with notices of intention to 
lay mains, service lines, &c., and the inspection of the 
consequent work in the streets to see that the conditions 
imposed by the Council are complied with. In 1914-15 
the expenditure exceeded the receipts by £596, but after 
a careful consideration of the circumstances, the Com- 
mittee recommend that no alteration should be made with 
regard to increase of fees. The cost of pressure testing 
is borne by the electric lighting authorities, and therefore 
it is only by an increase of the fees for meter testing that 
the receipts could be increased. A revised scale was 
brought into operation with the approval of the Board 
of Trade in 1913. 

In the Journal of the Institution,of Electrical Engineers 
of February Ist there is published a paper by Mr. A. P. 
Trotter, on “ A Set of Proposed Standard Numerals for 
the Scales of Measuring Instrdments,” which was prepared 
in 1908, and is now published at the suggestion of the 
Meter Panel of the Engineering Standards Committee on 
Electrical Accessories. A set of numerals is illustrated, 
as designed by Mr. Trotter, after examination of a large 
number of measuring instruments, including electricity 
meters, surveyors’ staffs, and the Admiralty standard 
scales. . The numerals were designed with the sole view 
of legibility, elegance of shape being taken into considera- 
tion, but sacrificed to legibility wherever necessary. 
The numerals were not designed separately, but the 
relations between the 3, the 5, and the 8, and between the 6, 
the 9, and 0, were considered with the object of preventing 
confusion. The width of the containing rectangle of each 
figure is 0.7 of the height, and the thickness of the lines 
uniform, with a minimum one-twentieth of the height. 
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The Financing of Manufacturing Industries. 


Ir is now generally admitted that after the war 
our banking institutions, or some other form of 
financial organisations, will have to render a greater 
measure of assistance to industry than they have 
done in the past. For many years it has been 
difficult for manufacturers to raise capital for develop- 
ments, but times have changed, and we must change 
with them if we are to hold our place in the great 
commercial struggle which is ahead of us. Speaking 
in the House of Commons on January 10th, the 
President of the Board of Trade stated that the mere 
fact of our banks being centralised in London and 
having only managers instead of partners in the 
provincial centres, had placed our traders, manufac- 
turers and commercial men at a disadvantage as 
compared with German firms, which were in touch 
with more enterprising institutions. If we were to 
do more in the future, the President declared, our 
banks must be a little more adventurous, and if 
they could not, in consonance with their present 
system, meet the requirements, other financial insti- 
tutions should be established. The deputy chairman 
of Lloyds Bank, addressing the shareholders on 
February 2nd, urged that no portion of a banker’s 
deposits should be locked up in securities which were 
not easily realisable, although share capital could 
quite rightly be employed in a more permanent form. 
It was because German banks had a much greater 
proportion of capital than English banks that they 
were enabled to make much longer loans and less 
liquid investments. If that were an advantage to 
trade, the speaker added, it might be worth while 
to consider what could be done by English financiers 
in that direction, not through a bank dealing with 
depositors’ money, but through a financial institution 
with a large capital which could undertake invest- 
ments of the kind. 

This defence of the British banking system labours, 
we venture to suggest, under some misapprehension as 
to the actual method pursued by the Teutonic banks, 
and also under the misapprehension that the latter 
assist industrial firms by locking up their bank 
deposits in these undertakings. There are, it is true, 
several German investment and lending associations 
for electric lighting and tramway undertakings 
both at home and abroad, and two or three similar 
companies which also own similar undertakings, 
whilst as an example of an associated enterprise 
the great Zurich Bank for Electrical Undertakings, 
which was originally founded by a Berlin electrical 
company, and whose sphere of activity comprises 
most countries throughout Europe, may be men- 
tioned. But it is not this class of financial organisa- 
tion, excepting the Zurich bank in two particular 
instances, which finances manufacturing works in 
the iron and steel, mechanical engineering, electrical 
engineering and the chemical and other industries. 
This work is performed by the actual banks—the 
ordinary banks—in a manner which is entirely 
foreign to British banking methods. Let us take a 
typical instance of the floatation of capital—one 
which certainly concerns us in this country. About 
four or five years ago the Victoria Falls and Transvaal 
Power Company made a first issue of debentures 
for, we believe, £1,500,000, the whole of which was 
subscribed for by a syndicate of German banks in 
return for the allocation to a German firm of orders 
for a large amount of machinery. The London 
company received the machinery in South ‘Africa 
in due course, whilst the German contractors were 
paid in cash. What became of the debentures ? 
The banks offered them for public subscription, 
and in less than nine months they were able to 
announce that the whole of the issue had been disposed 
of. In other words, before the money was required 


to pay the contractors it was furnished by German 
investors, who still have, or had, the debentures in 
their possession. 


The same policy is followed in the 





case of most emissions of new capital. The banks 
have their own representatives on the Berlin Stock 
Exchange and other exchanges. If a market does 
not exist for the shares or debentures offered, the 
representatives create a market, and in this way 
new capital is floated. The banks succeed in entirely 
disposing of whatever shares or debentures they 
have taken over, and they always assume the respon- 
sibility for the whole amount of each issue. It will 
be seen that there is, generaily speaking, no question 
of the banks making investments or of locking up 
their own capital or deposits in connection with new 
issues by industrial companies, although the intimate 
relations existing between the banks and their 
company clients lead to the appointment of one, 
two or more representatives of the banks on the 
boards of directors of the companies. Indeed, before 
now banks have actually compelled certain companies 
which were indisposed to become constituents of 
steel syndicates to send in their adhesion to them. 
As an illustration of the enormous company interests 
associated with the German banks, reference may 
be made to the number of companies whose interest 
coupons or leans, or particular number of loans, 
drawn for redemption are paid by the Deutsche bank 
and its branches. ‘The “ Bérsen Kalendar ” for 1915 

quotes. fourteen pages containing the names of 
nearly 900 companies, whilst the Brussels branch of 
the same bank has a list of 80 companies, Belgian 
and others. The Dresden Bank has ten similar 
pages, the Darmstadt Bank six pages, the Berlin 
Handels Gesellschaft three pages, &c., and in the 
case of each company it should be understood that 
the bank concerned has been connected with the 
issue of the class of capital which may be in question. 
We do not suggest that in the floatation of new 
capital for industrial companies the deposits as well 
as the share capital of the banks are not drawn upon 
temporarily for the purpose by the formal taking 
over of the issues at a fixed price and the offering 
of them ata fixed price, which is almost invariably 
higher, to existing shareholders and to new investors. 
But the fact that a well-known bank has been at 
the back of an emission has been in the past a 
sufficient recommendation for old proprietors to 
take up an increased interest where possible and 
for new holders to become subscribers. 

It is upon such a basis as this that the great 
developments of the iron and steel, engineering and 
electrical industries, together with others, has taken 
place in the present century. We cannot say that 
such a system would be possible or even advisable 
in Great Britain. What we need is a system specially 
adapted to our own particular requirements— 
certainly one which would be more elastic than 
the present practice of our banking institutions. 
If the German banks have a larger amount of capital 
proportionately at their command than the British 
institutions, they are content with paying dividends 
which are not excessive, whereas the English banks 
appear to look too closely to the question of high 
dividends. On the one hand, the firms whose manu- 
factures complement one another ought to be brought 
into more intimate relations, whilst the banks them- 
selves ought to co-operate with each other in the 
advancement of our trade and industry, and con- 
sequently in the promotion of their own interest. 
The formation of special organisations for financing 
industry is also worthy of serious consideration, 
although if such institutions are established on new 
lines the directors of the existing banks may yet 
regret that the lack of enterprise, even adventurous 
enterprise in some form, has lost them business and 
brought competitors into existence. 


Aeronautical Pin-pricks. 


THE Midland counties of England have been 
aroused! So long as London, Southend and other 
insignificant cities were the objects of the Zeppelin’s 
attentions, Midland people read in their morning papers 
with little disturbance to their complacency that 
“hostile aircraft again visited the Eastern Counties 
last night and dropped bombs.” Much of the 
equanimity manifested by Birmingham and its 
sister cities when such a report had to be made was 
due to the reputed fact that they were outside the 
sphere of the Zeppelin’s possible activities. How such 
a belief became established we do not know, for any- 
one with a good atlas and a pair of dividers can prove 
it to be false so far as mere geographical distances are 
concerned. - The Zeppelins themselves have now 
proved its falsity, and as a result hostile aircraft are 
taken very seriously to-day in the Midlands. Even 
Cardiff is insuring its town hall, and at Yarmouth 
a County-court Judge has given expression to the 
pious wish that someone would call public attention 
to the ineptitude, apathy and want of organisation 
shown by our authorities in their plans for beating off 
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murderous Zeppelin attacks. The Midlands, roused 
from their apathy, complain of the apathy of the 
authorities in London. We would much prefer to 
see them showing less signs of what, unjustly, the 
enemy will interpret as panic. After all, apathy in 
in the matter of Zeppelin raids will pay us hand- 
somely. The Germans know as well as we do that 
such raids cannot from the purely military point of 
view be regarded as worth while. Their object in 
sending Count Zeppelin’s prodigies to wander at 
night over our heads is not to destroy our arsenals 
and railways, but (1) to terrify the civil population 
and make it long for peace, if only to get rid of the 
menace from the air; (2) to make us distrust our 
authorities and doubt their ability to defend us; 
and (3) to compel the Government through the popular 
clamour to retain in this country, even to call back 
from active service, men and material of the greatest 
value to our fighting forces. Let us keep a proper 
perspective in the matter. Our first business is to 
win the war. We will never do so by concentrating 
our energies on defending ourselves against air bombs. 
The former apathy of the Midlands was the correct 
attitude. We say so although it was we who were 
then the victims. Zeppelin raids are very minute 
incidents in the military history of this gigantic 
war. The War-office did right to compare the results 
of the last raid with the effect of the torpedo which 
struck the Lusitania. The lesson intended was one 
in perspective and comparative values. It would 
have been even more valuable if the death roll had 
been compared with an average day’s casualties in 
France. From the military, and therefore ultimately 
from the civilian, point of view, is the life of a non- 
combatant civilian, even though a munitions worker, 
of greater value than that of a private soldier? 
The choice is very direct. Until such time as we 
shall have a superfluity of anti-aircraft armament 


and personnel—what such a superfluity would be’ 


and what it would cost we do not know nor care to 
guess—we must choose between leaving by far the 
bigger part of our country unguarded against hostile 
aircraft or deprive our armies at the front of those 
aeronautical services, offensive as well as defensive, 
without which, as we now know, their perils will be 
vastly increased and their chances of winning most 
seriously reduced. That is the main consideration 
which the Government has to face. Let it also be 
understood by the people and there will be less carp- 
ing and less ignorant criticism. 
our detestation of the species of morality which 
permits our enemies to see no wrong in the killing 
of harmless women and children, and we freely 
admit, having passed through several, that Zeppelin 
raids are unpleasant. But we strive to preserve a 
just balance in the matter. We can still say with con- 
viction that the Zeppelin as a military weapon is a 
gigantic failure. How long we shall be able to con- 
tinue in this belief we do not know. We do not fear 
any development which Count Zeppelin may spring 
upon us, but we do feel that in certain events his 
craft may yet justify, in German eyes, their existence. 
The moral and mental attitude towards Zeppelin raids 
of the people of Great Britain, can be made a better 
defence against such attacks than all the anti- 
aircraft guns and searchlights which the world can 
produce in a year. Let us remember what the main 
object of these visits is. Let us show the enemy that 
he has no subject to work upon. Then, for he is a 
cunning savage, he will cease to trouble us. The 
debate in Parliament on Wednesday night shows 
us that the views expressed above require to be 
impressed on Members of the House no less than on 
the people of the country. 








THE “SACHSEN” AND OTHER ZEPPELINS. 


Some interesting particulars regarding present-day 
Zeppelin aircraft and some equally interesting specu- 
lations regarding their development are to be found in 
the last ahnual issue of the “ Jahrbuch der Schiffbau- 
technische Gesellschaft,”’ the ‘‘ Proceedings,”’ that is, 
of the German society corresponding to our Institute 
of Naval Architects. The author of that part giving 
particulars of present-day craft is no less than Count 
Zeppelin himself, while the speculative part is con- 
tributed by his associate, Engineer C. Dornier. In 
our contemporary, the Scientific American, for 
January 29th there will be found what appears to 
be a literal translation of Count Zeppelin’s paper and 
a summary of Herr Dornier’s contribution. The 
papers are published by the American journal without 
commentary. 

How far we may trust Count Zeppelin’s own figures 
we hesitate to say. It is certain he had in mind, when 
preparing his remarks, the fact that they would reach 
enemy ears. They must therefore not be accepted 
without reserve, but it may be pointed out that many 
of his figures agree substantially with unofficiel infor- 
mation already in our possession. 





We yield to none in|. 





In order to show the development of the past few 
years the Count gave some details of his first airship, 
built in 1900, and contrasted them with particulars 
of the airship Sachsen, built in 1914. The details 
of the earliest craft are now interesting only from a 
historical point of view. Those of the Sachsen are 
much more important, for if they are authentic they 
form @ sound basis from which to deduce information 
regarding Zeppelin aircraft of more recent origin 
still. 

According to the Count the Sachsen has a length 
of 476ft. He tells us it has recently been lengthened 
by 26ft., but the balance of evidence seems to us to 
be on the side of this addition being included in the 
length named above. The diameter is 48}ft., the 
section of the gas envelope being a regular figure of 
seventeen sides. This envelope contains the gas in 
seventeen compartments. It is therefore possible 
that the internal sub-division of the envelope is 
longitudinal and not transverse, as it is frequently 
supposed to be. Such a manner of sub-division 
possesses the advantage that the loss of gas from 
one of the compartments would not affect the longi- 
tudinal trim of the craft. The gas contents amount 
to 734,550 cubic feet. We are told by Herr Dornier 
later on that a buoyancy of 0.0686 Ib. can be obtained 
from a cubic foot of gas. Hence the total buoyancy 
of the Sachsen, that is, its total weight plus the 
maximum load it can carry, amounts to 22} tons. 
Count Zeppelin himself says that its lifting power is 
10.8 tons. Presumably he means by lifting power 
the surplus lift remaining out of the 22} tons when 
there is deducted from this figure the weight of the 
envelope, gas compartment coverings, internal frame- 
work, and all else necessary merely to enclose the 
A normal load for the craft is stated to be 


gas. 
2205 Ib. for the crew—representing presumably 
about 15 men—and 6614 lb. of “freight.” It 


therefore appears that the total lift of 224 tons is 

thus accounted for :— 

Tons. 
11.7 
6.8 
3.0 
1.0 


Weight of gas-containing structure . 
Weight of engines, propellers, cabins, &c.. . 
Weight of goods and stores carried i 
a ee eee ee eee 


22.5 


Total 


As to the performance of this ship, we are told 
that on a full-power trial and carrying one ton of 
crew and three tons of freight she has flown a distance 
of 1367 miles at a speed of 44.74 miles an hour— 
that is to say, she has remained in the air for some 
303 hours. By reducing the speed a greater distance 
can be covered Thus, on half power she has 
travelled a distance of 1802 miles. In an adverse 
wind she has covered 919 miles. 

We are in a position to examine whether the 
figures are reasonable. Before the war there were 
published by the Germans themselves certain figures 
representing the performance of the Zeppelin pas- 
senger airship Victoria-Louise—built in 1912—over 
a period of a year and nine months. During this 
period the vessel covered a total of 29,413 miles and 
used 18,550 gallons of petrol and 2123 gallons of 
lubricating oil. Her average speed was 35 miles an 
hour, so that presumably she ran most of her journeys 
on full power, for her maximum speed is believed to 
be 40 miles an hour. It is clear, then, that on full 
power this craft consumes 0.63 gallon of petrol and 
0.072 gallon of lubricating oil per milerun. Applying 
these figures to the case of the full-power trial of the 
Sachsen, we find that the total stores required for a 
journey of 1367 miles are :—Petrol, 861 gallons ; 
oil, 98 gallons. Now, a gallon of petrol weighs 
about 7}1b. and a gallon of lubricating oil about 
9 lb. “Hence the total weight of these two stores 

uired for the full-power trial comes out at :— 
Petrol, 6457 lb.; oil, 882 Ib., or a total of 7339 Ib. 
According to Count Zeppelin her actual freight was 
6614 1b. The discrepancy is not great and can 
reasonably be accounted for by the naturally improved 
efficiency of the Sachsen’s engines. 

On a double journey of some 680 miles, therefore, 
flying at full speed and carrying a crew of 15 men, 
this ship has to devote all her spare buoyancy to 
fuel and oil. If she desires to carry a ton of explosives 
she has an available capacity for oil and fuel of 
5100 Ib., or, say, 4533 Ib. of petrol and 567 Ib. of 
oil. This supply would enable her to perform e 
double journey of about 480 miles. Stationed at 
Ghent this airship could therefore drop a ton of 
explosives on and return from the following points 
or anywhere inside the circle on which they lie :— 
Aberdeen, Dundee, Glasgow, Belfast, Dundalk, 
Dublin, Waterford, the Scilly Islands, Bordeaux, 
Turin, and Milan. A similar airship stationed at 
Lille could bombard Berlin. 

The contribution of Herr Dornier appears to have 
followed mathematical lines, but owing to the 
menner in which our contemporary has presented it 
we are not able to examine his deductions in a critical 
spirit. It is interesting, however, in that it indicates 
to what extent the Zeppelin, in the opinions of its 
designers, may be developed. They have apparently 
not given up all hope of finding a non-inflammable 
substitute for hydrogen. It is stated, however, that, 
as is already well known to all who take any trouble 
to think about the matter, the use of an absolute 
vacuum in place of any gas would not give any great 
increase in the lifting power—the actual increase 
being in the neighbourhood of 7 per cent. Herr 





Dornier contemplates the development of the Zeppelin 
to a craft having a diameter of 98}ft. and a length of 
985ft. With a buoyancy of 0.0686 Ib. per cubic 
foot of gas and with engines of 70 per cent. efficiency, 
weighing 13}]b. per horse-power and consuming 
0.53 lb. of fuel per horse-power hour, such an air- 
ship, he believes, could carry 33,000 lb. of freight and 
fly for 57.5 hours, in which time it would cover 3172 
miles. It will be seen that he implies the attainment, 
of a speed no greater than 55 miles an hour. 








THE GREAT INDUSTRIES IN BELGIUM BEFORE 
AND DURING THE WAR. 
By Professor H. HUBERT, of Liége University. 
No. IV.* 
VII.—ELECTRICAL INDUSTRY. 


Tue electrical industry is relatively recent in 
Belgium, although two firms began to apply themn- 
selves to electric lighting in Liége at an early date. 
One was that of Messrs. Lachaussée, which in 1878 was 
already engaged in the lighting of the Avenue de 
l’Opéra in Paris by means of Jablochkoff ‘ candles. 
The other was Messieurs Jespar, who have still in: 
portant works for the construction of electrics! 
apparatuses and machine tools. We must not forge: 
that the invention of the modern dynamo, which was 
the starting point of the large development of elec 
trical appliances in the present time, is largely duc 
to a Liége workman, Zenobe Gramme, to whom his 
national and foreign admirers erected a monument 
in Liége. But the two largest electrical works in 
Belgium were created only thirty years ago in Liége 
the Compagnie Internationale d’Electricité — and in 
Charleroi—Ateliers de Construction Electrique de 
Charleroi (A.C.E.C.), formerly Dulait. Some years 
later the manufacture of ‘telephone apparatus was 
established in Antwerp, and still later the fabrication 
of a great variety of electrical apparatuses was under 
taken by numerous firms in Brussels, Liége, Antwerp 
and in the province of Hainaut. The pioneers met 
with great difficulties on account of economical and 
technical conditions. The first resulted from the fact, 
stated in the official publications of the Office du 
Travail, that this industry had to pay for the raw 
materials which it was obliged to import, higher 
custom duties than those which the Germans—the 
principal competitors—had to pay to introduce into 
Belgium their finished products. The second obstacle 
consisted in the advance already secured by foreign 
competitors, and the technical difficulty of finding 
or teaching skilled workmen and engineers. Happily, 
the Walloon workmen, accustomed to delicate 
mechanical work and trained in industrial evening 
schools, and, on the other hand, an important number 
of electrical engineers—taught in the celebrated 
Institute created by a generous manufacturer, 
member of the Senat of Belgium, Mr. Montefiore, and 
annexed to the Technical Faculty of the University of 
Liége—supplied the need, and thanks to the care 
that they took to supply the best quality materials 
and well-finished products, the industry was put on 
a sound footing. 

For the present we may reckon in Belgium about 
fifty electrical works of varying importance, employ- 
ing about 6000 workmen and engines developing 
about 4000 horse-power. Four of these works 
employ from 600 to 2500 men each, and seven from 
50 to 100 men. The yearly output of these establish- 
ments may be rated at over £1,000,000, more than 
40 per cent. being exported—dynamos and tramway 
electrical stock, but more specially telephone stock, 
of which nine-tenths are manufectured for foreign 
countries. For a long time Germany succeeded all 
too frequently—thanks to the credit of her banks, 
to the activity of Belgian engineers whom she employed 
as agents, to the quick deliveries which she promised, 
and to other special reasons—in obtaining important 
orders, to the detriment of national industry. But 
an improvement has taken place. The Belgian 
companies acknowledge more and more the value 
of the national products, and the greatest part of the 
electrical stock used in Belgium is now of indigenous 
origin. We may state, for instence, that in the last 
five years the importation of electrical cables, which 
was monopolised by German firms, was rapidly 
diminishing, thanks to the excellent works erected, 
with the co-operation of en English firm, by the 
Soc. Anon. Ateliers de Construction Electrique de 
Charleroi. Such was also the case for the construction 
of large alternators and dynamos and of electrical 
railway stock. 

VITI.—CHEMICAL INDUS7TRIES.- 


We must touch only very briefly upon the various 
chemical industries of Belgium which were more or 
less developed in Belgium. 

(A) Mineral Acids and Phosphates of Calcium.— 
Twenty-seven companies were engaged in the pro- 
duction of sulphuric acid. For a long time it was 
made only by the so-called chemical factories, 
established in the valley of the river Sambre 
and near Antwerp. But some years ago, as has 
been already said, the manufacturers of zine were 
obliged, in order to avoid troubles in the neighbour- 
hood and numerous complaints and suits, to abandon 


. No. ILI. appeared February 11th. 
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the simple roasting of their blende, and to. transform 
their sulphurous acid into sulphuric acid or to erect 
special works for this purpose. Of course, this trans- 
formation increased considerably the output of 
sulphuric acid, which now reaches 320,000 tons per 
annum. Thirteen works produced nitric acid, the 
greatest part of which is used in the manufacture of 
sulphuric acid, nitroglycerine, dynamite and _ nitro- 
cellulose for smokeless. powder and artificial silk. 
The material used is the Chili nitrate of soda. A 
small quantity is used for the production of nitrate 
of ammonia. The total yearly output is over 11,000 
tons. The production of hydrochloric acid by eleven 
works amounted to about 30,000 tons per year, 
and was regulated by the Co-operative Company 
Union Commerciale and partially exported to Ger- 
many and Holland. Superphospate of lime was 
manufactured by thirty-three works, sixteen of which 
produced their own sulphuric acid. The total yearly 
output was about 350,000 tons, thenks to the im- 
portation of phosphates of the region of the river 
Somme in France and of Florida in the United States. 
Half the production of superphosphate was exported 
to France, Spain, Holland and to the Baltic harbours. 
The steel works, which use the Thomas and Gilchrist 
process, produce yearly about 225,000 tons of phos- 
phatic basic slag, which is treated in five of these 
works and in six other shops. 


(B) Potassic, Sodic, Ammonic and Calcic Salts, Soda 
and Ammonia.—The principal product in this class 
is the carbonate of sodium, or soda, which wes formerly 
manufactured by means of the Leblanc process- 
reaction of carbon on chloride of sodium to produce 
sulphide of sodium, and decomposition of this latter 
by carbonate of calcium, which forms carbonate of 
sodium and sulphide of calcium. In 1838 two English- 
men, Dyar and Hemming, patented a new process, in 
which chloride of sodium is treated by carbonate 
of ammonium and gives bicarbonate of sodium. This 
latter is transformed into carbonate by roasting. 
They did not succeed industrially, and other English- 
men, like Muspratt in 1840, Gossage and Deecon, and 
the German Kunheim in Berlin, were not more 
happy. In 1863 the famous scientist and philosopher, 
Ernest Solvay, in his turn tried this process and 
erected in Couillet, near Charleroi, works which were 
the starting point of the great soda industry. Some 
time later M. Solvay founded the Dombasle Works, 
near Nancy, and granted a licence to Messrs. Brunner, 
Mond and Co., in Northwich. These two works are 
still the most important in the world, producing 
yearly, one 150,000 and the other 200,000 tons. 
Later, M. Solvay established, in 1883, the Bernsburg 
Works in Germany and the Beresnicki Works in 
Russia ; in 1884 the big Syracuse Works in the United 
States and the Ebensee Works in Austria, &c. The 
Couillet Works are still in activity and produce yearly 
about 25,000 tons. Carbonate of ammonia was first 
produced only by gasworks. The need of large 
quantities of this matter induced numerous collieries 
to build recovery coke ovens, some of which were 
erected by Messrs. Solvay at their own cost, the 
collieries agreeing to give them the by-products 
whilst reserving their coke. 

(C) Various Inorganic Chemical Products.—The 
Overpelt Works, in Limburg, the principal produc- 
tion of which is zine and lead, manufactured also 
sulphate of copper, arsenious. acid, oxide of nickel and 
of cobalt. The Vieilie Montagne Company produced 
also more than 6000 tons of oxide of zine, or blanc 
de zinc, used in painting to replace white lead. 

(D) Explosives.—The continuous development of 
mines and quarries in Belgium required, of course, 
the production of a large quantity of explosives, and 
led to the establishment of an important industry 
which was not only able to meet the whole national 
needs, but to supply several countries in Europe and 
in other parts of the world. Fifty works manufacture 
the different explosive products, the total output of 
which may be rated at 4000 tons and estimated at 
£300,000 in value, the third of which is exported. 
The smokeless powders, the basis of which is nitro- 
cellulose, are manufactured in the two principal 
works of Belgium——500 tons. The manufacture of 
matches, which may be connected with the explosive 
industry, is concentrated in East Flanders. Nine 
works manufacture wooden and two wax matches, 
to a total value of nearly £175,000 per year. Sweden 
and Germany import yearly matches worth about 
£14,000, but this importation is decreasing, while the 
Belgian exports reach more than £100,000, specially 
to England, her Colonies and the Mediterranean 
countries. 


(E) The Manufacture of Artificial Portland Cement. 
—This began in Belgium about forty years ago and 
developed rapidly on account of the important need 
for buildings and engineering construction, and of 
the facility of obtaining the ingredients. This 
development led to the erection of numerous and large 
works in the provinces of Liége, Namur, Hainaut, 
Brabant and Antwerp, which had an output of about 
a million tons, largely surpassing the national needs, 
half of which was exported to England and her 
Colonies, to the United States and South America. 
We may also state that several metallurgical com- 
panies—for example, the John Cockerill Company— 
manufacture a special cement by mixing their blast- 
furnace slags with lime, whilst hard bricks are made 
from their slags. 


OBITUARY. 


THOMAS DE COURCY MEADE. 


UNIVERSAL regret will be felt throughout the 
engineering profession at the death of Mr. Thomas 
de Courcy Meade, the City Surveyor of Manchester, 
which took place on Sunday last at the Cottage 
Hospital, Buxton, where he had recently undergone 
two operations. 

Mr. Meade was born at Bandon, near Cork, in 
1853, and he was therefore sixty-two years of age. 
He received his early education at the Grammar 
School of his native place, and thereafter spent a year 
or so in a mechanical engineering works in Cork. 
Subsequently he was apprenticed to the County 
Surveyor at Cork, and while in that position he 
obtained much useful experience in connection with 
bridge and harbour work. When his time was up 
he entered the office of Mr. J. W. Dorman, the chief 
engineer of the Cork and Bandon and West Cork 
Railways. In 1875 he came to England in order to 
take up a position in the office of Colonel Haywood. 
the then engineer to the City of London, under whom 
he was engaged on the works in connection with the 
Lower Thames Main Drainage Scheme and the 
reconstruction of the City sewers. He also gained 
some experience in the housing of the working classes. 

Mr. Meade remained with Colonel Haywood for 
five years—until, in fact, the post of Surveyor to 
the Hornsey Local Board was conferred on him in 
1880, when he was some twenty-seven years of age. 
He was appointed City Surveyor of Manchester in 
1894 

For many years prior to that time the question of 
the drainage of that fast-growing centre of industry 
had: been receiving attention. Flooding was a by 
no means unusual occurrence, and it was becoming 
more and more severe. As early as.1874 Mr. J. G. 
Lynde, when he was city engineer, had proposed a 
plan for dealing with the trouble, but his scheme was 
not carried out. Eleven years later Mr. John Allison, 
the city engineer who immediately preceded Mr. 
Meade, also tackled the subject, and he went so far 
as to devise a plan for draining the area under his 
supervision, which plan wes adopted. It was while 
it was still in course of being carried out that Mr. 
Meade entered on his duties, and his chief work during 
his tenure of the office of city engineering was un- 
doubtedly in connection with this question of drainage. 
He early found out that the Allison scheme was 
far from being perfect. It had been designed for a 
population of nearly 870,000 persons, but some of 
the main sewers were discovered not even to be 
sufficient in capacity for dealing with the sewage 
from less than two-thirds of that number, so that 
flooding was still frequent. However, the work 
of construction went on, though it was found that 
the sewers had to be rebuilt in many places and at 
considerable cost by reason of faulty workmanship 
and lack of supervision in their early stages. 

Finally, in 1909, after many years of careful con- 
sideration and investigation, Mr. Meade evolved a 
scheme of his own. When first he brought it forward 
it was met with considerable opposition on the part 
of some of the City Council,.but it was referred to 
Sir Alexander Binnie for expert opinion, and it was 
by him approved of in its entirety. Accordingly 
powers were sought to carry it out, and they were 
granted by Parliament in 1911. Ever since that 
time the work has been going forward, and, but for 
the intervention of the war, it would probably have 
by now been nearly, if not actually, completed. 
The scheme is of considerable magnitude, and will, 
when it is finally completed, have cost something 
like £1,350,000. The area affected is 39,100 acres, or 
more than five times the area covered by the 1886 
scheme, which was found to be inadequate, and it 
has been calculated so as to deal with the prospective 
needs of the district for 50 years to come. An 
interesting feature of the newer works is the provision 
of penstocks for regulating or transferring the flow 
from the old lines of sewers to the new line and 
vice versd, as occasion may require, the intention 
being to enable workmen to enter certain sections of 
the large tunnels for the purpose of repairs and main- 
tenance. 

The sewers, it may be explained, vary in diameter 
from 4ft. to 15ft. 3in. and they are being built of shale 
bricks lined with red engineering bricks set in cement 
mortar. At the end of last year some [8 miles of 
main sewer had already been completed, but owing 
to the restrictions regarding the expenditure of money 
imposed by the Treasury, it has been impossible to 
let any contracts since the war began, and all that 





certain intermediate sections of the main outfall 
sewer, which must be finished before the greater 
portion of the work already carried out can be 
brought into service. 

Many engineering difficulties in carrying out the 
scheme were met with and overcome by Mr. Meade, 
these being €hused partly by the numerous railways 
and canals which traverse the district. For instance, 
where the new sewer passes under the Bridgewater 
Canal a temporary bridge had to be erected over 
the canal to convey a temporary railway from the 
railway system in Trafford Park to the works in the 
; township of Davyhulme. To enable the canal traffic 
to be maintained the bridge was made so that it 





has recently been possible has been the completing of } 





could be elevated vertically by means of electric 
motors. : 

To Mr. Meade is also to be attributed the ventilation 
of many of the sewers by upcast shafts, which has 
been effected with good results. Many of these 
shafts are also used as poles for supporting tramway 
wires. 

Though the main drainage works form the chief 
feature of Mr. Meade’s régime at Manchester, they, 
of course, only represented a portion of his activities. 
He, for instance, rendered most useful service in 
connection with the city’s town-planning schemes 
and the reform of slum areas. He also effected 
various important street improvements, laid out parks, 
built bridges, and designed and constructed the 
Corporation’s foreign animal wharf at Mode Wheel 
on the Ship Canal. For the first eight years of his 
period of service, that is to say, until the appointment 
of Mr. Henry Price as City Architect in 1902, Mr. 
Meade wes also responsible for the architectural 
work of the Corporation. 

Mr. Meade belonged to a large number of engi- 
neering and scientific associations. He was a member 
of the Institutions of Civil and Mechanical Engineers ; 
past-president of the Institution of Municipal and 
County Engineers ; a member of the Concrete Institute 
and of the Town Planning Institute: fellow of. the 
Surveyors’ Institution, of the Geographical Society of 
London, and of the Royal Sanitary Institute. He 
was also an examiner for some of the institutions 
of which he was member. In February, 1914, he 
read a most interesting paper before the Institution 
of Municipal and County Engineers, in which he 
gave an epitome of his work at Manchester, to some 
of which we have briefly alluded above. 

By his untimely death Manchester has lost a very 
valuable servaht. He was a very popular member 
of the Engineers’ Club in Manchester, where his 
genial presence will be greatly missed. 


CHARLES H. CHURCHILL. 


WE learn with regret of the death of Mr. Charles H. 
Churchill, managing director of the firm of Charles Churchill 
and Co., Limited. Mr. Churchill, who would have been 
fifty-two years of age had he lived till April, had been 
connected with the firm for thirty-three years and had 
always been in close touch with the business. He was 
last year appointed to represent the importers on the 
Machine Tool Committee of the Ministry of Munitions. 
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OIL ENGINES. 





A PAPER having the above title was read before the | 


Manchester Association of Engineers on Saturday last by 
Mr. G. E. Windeler. It was of special interest as it con- 
tained a description of a new design of Diesel engine which 
has recently been built by Mirrlees, Bickerton, and Day, 
Limited. The author divided these prime movers into 
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Fig. 1—FUEL PUMPS FOR TAR AND TAR OIL ENGINES | 


three main classes :—({1) Those using light volatile oils 
such as petrol, benzol, and benzine, and fitted with car- 
buretters ; (2) those using medium flash oils such as lamp 
oil, paraffin, or kerosene and solar oils and fitted with 
vaporisers or hot bulbs; and (3) those using high-flash 
point oils such as petroleum residuums, coke oven and ver- 
tical retort tars, tar oils, and vegetable and animal fat oils, 
and fitted with pulverising or atomising devices. He 


Fig.2. 


Fig.3. 


| said, that compression pressures as high as 2801b. per 


square inch had been adopted. But most of these engines 


| had to retain the hot bulb or vaporising chamber to enable 


ignition or combustion to take place. Amongst the earliest 
mentioned was the Blackstone, which, like the Diesel, used 
air injection, but at the same time it retained the hot 
chamber or vaporiser. Another well-known type was the 


Petter two-stroke engine. Other makers of high-compres- 
| sion four-stroke cycle horizontal engines were Crossley 


Brothers, Gardners, Westinghouse, the National Gas 


with excellent economy in consumption, continual investi- 
gations had been carried out over long periods in the 
chemical and mechanical laboratories of Mirrlees, Bicker. 
ton and Day, Limited, with almost every grade of fuel oil 
obtainable from all parts of the world, with the result that 
it had been proved that a Diesel engine could use with 
perfect safety and extreme economy almost every available 
class of heavy liquid fuel oil, with the exception of one or 
two oils, which contained high percentages of ash. Even 
with these oils no difficulty was experienced in burniny 





Engine Company, Hornsbys, and Ruston, Proctor and Co. | them,}but the ash burnt off and left in the combustion 











Passing to the engines capable of using heavy crude oils, | 


| tar, and tar oils, the author claimed that this was a field 
in which the Diesel engine stood practically alone ; its 
progress as a power producer had been remarkable, both 
for use on Jand and sea, and, in fact, under the sea. It was 
manufactured in sizes from 8 brake horse-power to 4500 
| brake horse-power, and experiments hed been carried out 
some time ago with an engine developing 2000 brake horse- 


Fig.4 
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Fig. S-CROSSHEAD TYPE DIESEL ENGINE 


spaces collected on the cylinder walls and the valves, and 
produced serious wear of the pistons and liners, and of the 
exhaust valve faces. 

Some years ago this firm also carried out some investiga- 
tions as to the utility of tar oils, and an electric power 
station abroad was fitted with ‘ Mirrlees-Diesel”’ oil 
engines using tar oil as fuel. 

It was found, however, that whilst the engines would 
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Fig.5 Fig.6 
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then went on to describe the principal mechanism 
employed in the two first classes of engine, special mention 
being made of the early Hornsby-Ackroyd engine, which 
was the first to introduce ignition without the hot tube or 
electric spark. To Gardners the author gave the credit 
of having made a careful study of the special requirements 
for marine propulsion by means of a simple, reliable, and 
economical high-speed enclosed engine. The author said 
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INDICATOR DIAGRAMS 


| power in one cylinder. After these experiments were com- 
| pleted, a three-cylinder engine was constructed developing 

8000 brake horse-power and running at 150 revolutions per 
| minute. 

The Diesel engine was usually operated on the two- 
stroke cycle, the four-stroke cycle, and the double-acting 
four-stroke cycle. The 8000 horse-power engine referred 
to above was constructed on the double-acting two- 
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Fig. 7—IGNITION 


that the advent of the high-compression engine, as intro- 
duced by Diesel, and its rapidly increasing adoption, had 
for some time past influenced the design of all other oil 
engines, proving as it did that high compression was 
essential to extreme economy, as well as enabling oils of 
much cheaper quality and higher specific gravity than 
hitherto employed to be used. The result had been, he 
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stroke cycle. The Diesel engine was also built both in a 
horizontal and vertical form, but the vertical engine was the 
one which found most favour in both land and marine work. 

Mr. Windeler then gave a brief description of the Diesel 
enginc, and then passed on to explain that whilst the makers 
of the hot-bulb and vaporiser engines had increased the 
compression and made it possible to use light crude oils 
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run satisfactorily on this fuel when developing full and 
three-quarter load—that was with the maximum heat 
being generated—trouble was experienced at lighter loads, 
and arrangements were made so that the engines were 
kept running at their maximum load by charging 
batteries. 

Further investigations indicated that the difficulty of 
light load running could be overcome by introducing a 
small quantity of petroleum oil in advance of the tar oil 
with most satisfactory results. This was carried into 
effect in a very simple manner by providing a small 
auxiliary pump and arranging that it should deliver the 
requisite quantity, ¢.e., about 6 per cent. of the total fuel 
oil used at full power, of petroleum oil, or “ ignition oil,” 
as it was commonly called, to a special passage provided 
in the fuel valve casing, and arranging that the delivery 
of ignition oil should be just before the delivery of tar oil, 
with the result that when the fuel valve was opened the 
ignition oil passed into the heated air first, producing com- 
bustion and increasing the temperature, so that when the 
tar oil which followed it was delivered to the cylinder it 
immediately ignited and combustion took place. 

Ignition oil was delivered in a definite quantity at all 
loads, so that spontaneity of combustion of the tar oil at all 
loads was definite. 

| A diagrammatic arrangement of fuel pumps for tar and 
tar oil engines was exhibited. It is reproduced in Fig. 1. 
| It was then explained that Fig. 2 showed a typical 
diagram taken from an engine running on tar oil and using 
| erude oil for ignition. Tests had also been carried out 
| using as fuel coke oven tar, coke oven tar oil, blast furnace 
tar oil, and vertical retort tar, and had shown that no 
| difficulty was experienced if ignition oil were used. 
| Fig. 3shows an indicator diagram obtained when using 
| blast furnace tar oil with crude oil for ignition, while 
| Fig. 4 is a diagram obtained when using coke oven tar 
with crude oil for ignition. 

Perhaps one of the most difficult fuels to use was 
| aleohol, but tests carried out indicated that when ignition 
| oil was used not the slightest difficulty occurred. 
| Fig. 5 shows an indicator diagram obtained when 
| running with alcohol and crude oil for ignition, while 
| Fig. 6 an indicator diagram obtained from an engine 

using whale oil without ignition oil. This oil was 
| only obtainable in limited quantities, but it proved that 
| the engine could also run on animal fats. 
| In all the above tests it was found that the combustion 
was quite satisfactory, the exhaust being invisible, and on 
| examining the valves, the combustion spaces and the pistons 
| after long continuous runs there was a remarkable freedom 
| from carbon deposits. It might be said, of course, re- 
marked the author, that the above were merely laboratory 
experiments, but an engine of about 150 horse-power had 
been running for some time under the above conditions, 
supplying power in the Mirrlees factory, with continuity 
and absolute reliability. Further, the whole of the tar oil 
products with which the tests were carried out had been 
obtained in this country, and the use of these as fuels 
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Fig. 1 


opened a new source of supply. The ignition oil fappa- 
ratus could be fitted to existing engines, and Fig. 7 
showed an arrangement of ignition pump as adapted to an 
existing engine. 

One of the main difficulties in large-powered cylinders of 
the Diesel oil engine had, the author pointed out, been the 
trunk piston, but Mirrlees, Bickerton, and Day, Limited, 
had recently modified the design of their 20in. cylinder 
engine and arranged it with a crosshead and piston-rod. 

Fig. 8 showed a sectional arrangement of this engine, 
from which it would be noted that it was of 
totally enclosed type, and that the actual running 
parts were entirely separated from the underside of the 
combustion space. . Therefore the lubricating oil could 
be kept free from hydro-carbons, which usually ran down 
the side of the cylinder walls into the crank chamber. 
The piston-rod passed through a water-cooled gland, 
preventing any heated parts running into the crank 
chamber, 

The advantages of this arrangement, as compared 
with the trunk piston type, would, said the author, be 
obvious. In the first place the risk of piston seizure was 
greatly reduced owing to the fact that the piston need not 
be such a close fit, since the transverse forces due to the 
connecting-rod angularity were taken on the crosshead, 
which was running under forced lubrication and not on 
the piston trunk. There was also a reduced risk of pistons 
cracking, as it was possible to give better support to the 
piston crown in the crosshead type than in the trunk type, 


| the bush B prevents the split sleeveYfrom "rotating, but 


the | 


and it was that part which was exposed to the greatest | 


heat and the maximum stress. Trouble with the connect- 
ing-rod top end bearings would also be reduced, since 


those bearings would be some distance away from the | 


heat of the piston, and the water-cooled gland would pre- 
vent any of that heat being transmitted to the top end 
bearings. 


A further advantage would be the greater | 


| 
| 
| 


| 


economy in lubricating oil, as the oil in the crank chamber | 
could be used for a considerably longer period, since no | 


soiling would occur, and as no heating other than the 
normal frictional heating of the bearings would take place, 
the lubricating oil would retain its condition for consider- 
ably longer periods, which would result in a substantial 
saving. 

The air on its way to the cylinders was arranged to pass 
underneath the piston, so that any vapour which had 
passed the pistons would be thoroughly cleared away, 
and a considerable amount of air-cooling would also take 
place. The water-cooled gland previously referred to 
would have none of the disadvantages of the water-cooled 
piston, since it did not introduce any additional recipro- 
cating weight, and its stationary water joints would not 
be liable to cause trouble. 


to cracking and distortion if its thickness or weight were 
further reduced. 








A TURRET TOOL POST ATTACHMENT FOR 
LATHES. 


Our attention has recently been called by the Selson 


e Further, the piston need not | 
be so thick and heavy as the trunk piston, which was liable | 





Engineering Company, Limited, of Queen Victoria-street, | 
E.C., to an attachment whereby an ordinary lathe with a | 
tool slide may be converted into one possessing many of the 


advantages of a turret lathe. 


This device, known as the | 


Conradson turret toolpost, is made by the Pheenix Manu- | 


facturing Company, of Eau Claire, Wisconsin, U.S.A., 
and in the form which we have inspected is illustrated in 
Figs. 1 and 2. In a slightly modified form it is shown in’ 
Fig. 3 in section. 

The device broadly consists of five main parts, namely 
a bracket A, which is bolted to the tool slide of the lathe, a 
steel bush B inside this bracket, a “‘ turret ’’ C inside this 
bush, a sleeve D inside this turret, and a boring bar E 
inside this sleeve. The bush B suitably keyed can slide 
but cannot rotate within its seating in the bracket A. 
The turret C carries at one end four bosses, each designed 
to receive a tool post and at the other end is provided With 
a clamping mechanism operated by the handle F. The 
flange at the left-hand end of the turret is formed with 
eight small recesses at the back. Eight corresponding 
teeth are formed on the adjacent end of the bush B—see 
the detail view Fig. 4. A locating arrangement giving 


four positions for the turret is provided at G. The 
clamping device at the right-hand end of the turret 





consists of a split tapered sleeve embracing the turret and 
entering a champfer in the end of the bush B and a two- 


| part collar which in part engages with a race in the end | 


of the turret and in part engages with a screw thread on | 
the end of the split-tapered sleeve. A pin screwed through | 
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Fig. 2—TURRET TOOL POST | 
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| 
permits it to move endwise through a small but sufficient 
range. 
It is clear that rotation of the handle F advances or | 
retracts the split tapered sleeve on the surface of the turret | 
end. If the sleeve is advanced it will pull the turret | 


flange hard against the end of the bush B and will compress 
& 
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two-part collar to screw itself farther on to the tapered 
sleeve, and in so doing it will carry the turret with it over 
to the left until the eight stops on the end of the bush B 
are free from the recesses in the flange of the turret. The 
turret is now free to be rotated so as to bring a fresh tool 
into position for cutting. On moving the handle F back 


| the turret is then once more pulled over to the right and 
| locked by the compression of the split tapered sleeve. 


The sleeve D is split. A key extends through it from 


| the turret and engages in a spline in the boring bar E. 


Hence if the turret is locked by the handle F the boring 
bar, while free to slide within the sleeve D, cannot be 
rotated. To fix its longitudinal position a locking device 


| very similar to that already described is provided on the 


end of the sleeve D. It will be noticed, however, that the 


| two-part collar instead of engaging the sleeve D by means 


of a race engages a screw thread on the end of the sleeve D. 
This thread and that on the split tapered sleeve, which 


| engages within the champfer at the end of the turret, are 
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Fig. 1—LOCKING RINGS 


opposite handed. It follows, then, that rotation of the 
handle H in one direction advances the split-tapered sleeve 
into its champfer and at the same time tends to pull the 
sleeve D over to the right. This sleeve D is slightly tapered, 
being larger in diameter at the tool post end than at the 
other. Hence, when the handle H is turned as described, 
the sleeve D is caused at both ends to press down on and 
grip the boring bar. Each end of the boring bar carries 
a pair of double-ended boring tools. Those at one end are 
carried by a separate bar, which is fixed by a screwed 
washer to the main boring bar. The tools at this end are 
in general not wider than the internal diameter of the 
sleeve D, so that the boring bar as a whole may be with- 
drawn and reversed, or pulled back sufficiently to permit 
the use of the turret tools. It will, of course, be under- 


| stood that with the longitudinal position of the boring bar 


fixed by the clamp H a fresh boring cutter from among the 
four of one set can be brought into operating position by 
means of the handle F just as described for changing the 


| position of the turret tools. 


Altogether, then, this device provides means for holding 


, and rapidly bringing into action eight different tools. 
| It is not pretended to be a complete substitute for a turret 
‘lathe, but in the hands of a capable operator it should 
| afford a means of increasing the output of a simple lathe 


on selected repetition work. 








TESTING LOCOMOTIVE COALS. 


A QUESTION which exercises the mind of the locomotive 
superintendent is the best way of purchasing coal. Shall 
he buy it by name of mine, by calcrific value, or by prac- 
tical test ? The first method still prevails, but is giving 
way to the others. Purchase by calorific value, however, 
leaves something to be desired. One always feels that the 
samples tested are very small, and that the test is only 
reliable when employed by very competent people. On 
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Fig. 3—SECTION 


itself within the champfered end ‘of the bush B, so holding 
the turret locked against its stops. The arrangement 
compensates automatically for any wear that may take 
place. If the handle F is rotated in the reverse direction 
the split tapered sleeve is withdrawn from the champfer. 
This motion, however, is limited by the pin through the 
bush B, and when it is pulled up by this pin the split 
tapered sleeve virtually becomes part of the bush B. In 
this condition further rotation of the handle F causes the 
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THROUGH TURRET TOOL POST 


the other hand, the practical test of a large parcel of coal 
under service conditions is convincing on account of its 
dimensions, and because the coal is used in the test just 
as it will be used in practice. In some cases a stationary 
boiler or complete locomotive is used, as, for example, in 
the Danish State Railway plant described in our issue of 
October 18th, 1907, but a better plan seems to be to run 
the engine and burn the coal as nearly as possible in the 
same manner as it will be burnt in service, 
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As an example of a test of this kind we are able to 
describe the method followed by the Great Northern Rail- 
way of Ireland. 

A particular train in the company’s time table is always 
used. This train hauls from ten to sixteen six-wheeled 
vehicles or their equivalent. The same type of locomotive 
is employed on all trials, and is driven as often as possible 
by the same driver. It is overhauled before the test, and 
attention is given to the blast pipe, dampers, brick arch, 
fire-bars, slide valves, and pistons. The trial is made by 
the coal inspector, and a check run is made by the running 
superintendent himself. The coal is weighed carefully on 
to a clean tender, and at the end of the run any coal 
remaining is weighed off. At the same time the ash in the 
smoke-box and fire-box is raked out and weighed. The 
water is measured in the tender by gauge. 

The following data are obtained and tabulated :— 


(1) Consumption of coal per engine and per vehicle 


mile. 

(2) Evaporation of water per pound of coal (from 
and at). 

(3) Percentag> and quantity (weight and bulk) of 
ashes. 


In calculating vehicle miles the engine is taken as equal 
to six six-wheeled vehicles or four bogie carriages. 

The train miles approximate closely to the engine miles 
— particular train—112 train miles to 113} engine 
miles. 

After a series of tests have been made of coals under 
consideration for a contract, and the results tabulated, the 
cost of running 100 train-miles with each class of coal 
tested is ascertained. This cost affords a satisfactory basis 
for comparison of the values of the different coals. Check 
tests are taken before purchase and during the period of 
the contract, or when excessive consumption is noted, and 
on more than one occasion a variation in quality of deli- 
veries has been noted and traced to its cause, such as 
different seam of coal, &c. An important point is to settle 
on @ standard coal, for reference as a basis of consumption. 

The above strikes us as a sound and common-sense way 
of making a test, and has the great advantage that no 
expensive plant of any kind is needed. 

Besides this very practical test of the value of the coal, 
samples for analysis are obtained by taking a few pounds 
from a large number of wagons and crushing and mixing 
them together very intimately. The result of this test is 
given in the usual form, viz., ash, moisture, fixed carbon, 
volatile organic matter, total sulphur, calorific value in 
British thermal units per lb. 

Mr. George T. Glover, the locomotive engineer of the 
above railway, informs us that up to the present he has 
been unsuccessful in establishing such a relation between 
the resu ts of the two sets of figures—practical test and 
analysis—as will enable him to advise his board with con- 
fidence as to the purchase of coal on the result of analysis 
only, neither does he consider this will be likely in the 
future, although it would be a very handy and speedy 
method of dealing with offers from the large number of 


districts, Welsh, Scottish, Cumberland, &c., from which | 


possible supplies can be drawn. So far as his experience is 
concerned, only the proportion of ash appears to agree in 
both analytical and practical test. 








LABOUR AND WAGES. 





Tue Health of Munition Workers’ Committee has 
presented two memoranda to the Ministry of Munitions 
dealing with the employment of women and witk hours 
of work. They are numbered 4 and 5, and are issued as 
Parliamentary papers. They follow upon memoranda by 
the Committee which have dealt with Sunday labour, 
welfare supervision and industrial canteens. These latest 
reports review in great detail working conditions in 
munitions works, and make several suggestions and 
recommendations. The memorandum dealing with the 
employment of women states that the engagement of 
women in the manufacture of munitions presents many 
features of outstanding interest. Probably the most 
striking is the universal character of the response to the 
country’s call for help. Its industrial success is remark- 
able. Conditions of work are accepted without question 
and without complaint which, immediately detrimental 
to the output, would, if continued, be ultimately disastrous 
to health. Apart from questions of wages, there are five 
matters which concern the health and output of the 
workers, viz., (1) the period of employment, (2) rest 
pauses and the provision of meals, (3) sanitary conditions 
of the factory, (4) physical conditions of women workers, 
(5) questions of management and supervision. The neces- 
sity of war has revived after almost a century of disuse 
the night employment of women in factories. This is 
undesirable, but for a time inevitable. On the merits 
of continuous night work the evidence is highly conflicting. 
Some managers and foremen state that the last few hours 
of a twelve-hour night shift yield little output. The em- 
ployment of women at night calls for adequate pauses 
for rest. . 





REGARDING house accommodation and _ travelling 
facilities, the Committee observes that the want of proper 
rest and food and the burden of long travelling hours are 
injurious. It is not uncommon to find two or three hours 
spent on the journey each way. Workers readily put in 
overtime in the knowledge that their action means the 
loss of the last tram or train and a four or five-mile walk 
at midnight. In some districts the crowding is such that 
beds are never empty and rooms are never aired, for, like 
the occupants, they are organised on day and night shifts. 
The three systems of employment most commonly adopted 
for women are as follows :—One shift of thirteen to fourteen 
hours, two shifts of twelve hours, and three shifts of eight 
hours. The system of eight-hour shifts appears to yield 
the best results. The Committee is strongly of opinion 
that for women and girls a portion of Saturday and the 
whole of Sunday should be available for rest. 





In the Memorandum on Hours of Work the Committee 
observes that cases of men working as much as ninety 
hours per week are common. Such hours cannot be 





worked with impunity, and it is strongly urged that every 
effort should be made, either by ‘‘ dilution” of labour or 
otherwise, to extend the shift system. Excessive overtime 
imposes too severe a strain on the workers, and frequently 
results in a large amount of lost time, and the fatigue 
increases the temptation to indulge in the consumption 
of alcohol. While the Committee recognises that overtime 
must continue, it suggests that it should be subject to 
definite restrictions. The pressure is not temporary, and 
preparation must be made for a prolonged period of over- 
time. The following recommendations are made :—(a) 
The average weekly hours (exclusive of meal times) 
should not exceed 65 hours to 67, including overtime. 
Hours in excess of 65 should only be worked for short 
periods, and to meet sudden and unexpected circum- 
stances. It may be desirable to differentiate to some 
extent between different kinds of work, and to fix a rather 
lower limit of hours for work requiring individual atten- 
tion. (6) Where practicable the overtime should be 
concentrated within three or four days in the week, which 
should preferably not be consecutive. (c) Where overtime 
is worked it is specially important that there should be 
no Sunday work. (d) The practice prevailing in certain 
districts of working from Friday morning all through 
Friday night and until noon on Saturday should be dis- 
continued. Such hours may be permissible for short 
spells, but cannot be satisfactory if continued for indefinite 
periods. 





Tue Committee strongly urges that wherever practicable 
overtime should be abandoned in favour of shifts. When- 
ever practicable the night shift should not exceed the day 
shift in length. 








STEAM v. DIESEL MARINE ENGINES. 





AN exceptionally interesting series of comparative tests 
between a steam-propelled and a Diesel engine-propelled 
ship should soon take place in the United States. There 
is already in commission in the U.S. navy a twin-screw 
fuel ship called the Kanawha. She is propelled by two 
triple-expansion steam engines of 2600 horse-power each. 
A sister ship similar in all external respects has also been 
built and is being equipped with two Diesel engines, each 
of 2500 brake horse-power. She is called the Maumee. 
Both vessels will have precisely the same duties to perform 
under precisely the same conditions. Moreover, to both 
ships the same machinery space has been allotted. The 
Kanawha has four Babcock boilers and the Maumee two 
of a smaller size. The boilers of both vessels, and the 
Diesel engines of the latter will be fired with the same brand 
or quality of oil. It is impossible to carry similarity much 
further and, as we say, the results of the tests, not only on 
trial runs, but over prolonged periods, ought to prove 
very instructive. 

It is interesting to note that the propelling machinery 
of the Maumee will actually weigh more, and, of course, 
cost more, than the steam plant of her sister. The latter 
is of ordinary standard marine practice and calls for no 
special description. The Diesel engines which are nearing 
completion in the Navy Yard, New York, are of the single- 
acting, two-cycle M.A.N. type. They have six cylinders 
each and are provided with crossheads. The full power 
is to be developed at 130 revolutions per minute. The 
jackets will be cooled with salt water and the pistons with 
fresh. The compressors, three in number, are driven 
by levers from the crossheads. 

Three types of cylinder heads are to be tried. One is a 
special iron casting in one piece, with a cast steel sleeve 
in the centre for the oil admission valve. Another is of 
manganese bronze of the same general design, but with a 
much thinner bottom. The third has the upper part 
made of cast iron and the lower part of forged steel 
machined out. In other respects the engines follow 
practice which is fairly familiar to our readers. 

We are not in a position to say when this vessel will be 
ready for commission, but her log as contrasted with that 
of her sister will be awaited with interest. 








THE EDUCATION OF A MARINE ENGINEER. 





AT a meeting of the Liverpool Engineering Society on 
February 9th, Mr. J. B. Jeffrey opened a discussion on 
the above subject. He explained that he had completed 
his education in Germany and had also served his appren- 
ticeship in one of the largest shipbuilding yards in that 
country, and proceeded then to make a comparison of 
the systems of training for seagoing engineers in this 
country and in Germany. What the German lacked in 
mechanical genius, he said, was made up for to a great 
extent by the right sort of educational food supplied at the 
proper time. The German boy, for instance, leaves the 
lowest grade school, “‘ volks schule,” at the age of fourteen, 
and he has then the choice between going to a technical 
school for three years before his workshop training begins, 
or to a continuation school until the commencement of 
apprenticeship. In the latter case he enters the works 
at the age of fifteen. He is taken to his bench and given 
a tool drawer containing a complete set of tools. He is 
placed between trained mechanics, and his time in each 
department is strictly regulated. Up to the age of 
eighteen he has half an hour off every afternoon for rest. 

ing the period of apprenticeship he is compelled to 
attend the Gewerberschule (trade school) for at least eight 
hours weekly, Summer and winter. Any apprentice who 
misses school without a reasonable excuse is immediately 
censured by his employers, and a repetition of the offence 
leads to the cancellation of his indentures. The workshop 
training occupies three years, and the youth can then go 
to sea as “assistant.” After two years’ service afloat 
the youth presents himself for his “‘dritte patent” 
(third-class certificate), and he is then eligible for a junior 
engineer’s position in charge of a regular watch. Another 
course is open to the apprentice after his three years’ 
workshop training, that is, he can take two years’ training 
at a technical school, which brings him on to the military 
service age, so that he is several years late in going to sea, 
unless he manages to get into the navy. 








The author then criticised the system of training marine 
engineers in this country, which, he said, left much to be 
desired. Marine engineering at the present time required 
a man to be more than a mere mechanic, and he considered 
five years in the workshop was too long. He emphasised 
the necessity for the marine engineer to have a wider 
knowledge of the electrical side of engineering. The 
attendance at a technical school for a stipulated number of 
hours per week should be made an essential part of the 
terms of apprenticeship. At the end of three years’ 
workshop training it should be possible for any apprentice 
to take a higher course of technical training at a low cost 
before going to sea, this training being such as will fully 
cover the requirements of his future vocation. Electrical! 
engineering, naval architecture and chemistry should .be 
given prominence in the curriculum. 








: LETTERS TO THE EDITOR. 
. (We do not hold ourselves responsible for the opinions of vur 
Correspondents. ) 





OUR BRITISH PATENT LAWS. 


Srr,—During the past twenty-five years or thereby some of us 
have done our best in season and out of season by pamphlet, 
brochure, in Parliament and by communications to the Press, 
to impress our legislators with the importance of putting our 
British Patent System on a better footing for the benefit of 
British inventors and for the general progressive business of the 
Empire. Notwithstanding frequent revision of the Patent Law 
we have only yet attained to an elementary form of qualified 
search and have not yet succeeded in throwing off the burden 
of patent taxes which still remain to the injury and discourage- 
ment of British invention and British trade. 

The first revolution in our Patent System was in 1883, when 
the late Right Hon. Joseph Chamberlain, M.P. (a business man), 
while President of the Board of Trade, framed and carried ‘* The 
Patents, Designs and Trade Marks Act, 1883,” which, although 
an immense improvement on the old Act of 1852, had many 
serious faults, such as the continuation of the heavy renewal 
fees, though payable in a different way, too short a period for 
the duration of the patent, and failure to provide any form of 
search with the consequent absence of any certainty of protection 
to the inventor. Passing over the Amending Acts of 1884, 1886, 
1888, 1901 and 1902 of minor importance, a second revolution 
was effected or promised by the much belauded Patent Act of 
1907, formulated and carried by the Right Hon. D. Lloyd 
George, M.P. (a lawyer), President of the Board of Trade, the 
success of which is still to seek. 

If the Act of 1883 was revolutionary in one sense, the Lloyd 
George Act of 1907 was even more revolutionary in quite another 
and more harmful sense, and undoubtedly it is to the practical 
ignorance displayed in the framing of the Act of 1907 and its 
ridiculous provisions that most of our present patent grievances 
—and especially as regards Germans—have arisen. Hitherto 
all the previous British Patent Acts but that of 1907 had the 
redeeming quality of catholicity in their not insisting on the 
working in this country of a British patent granted to a foreigner, 
and in this broad-minded and non-parochial sense they corre- 
sponded with the patent system in vogue in the United States, 
which system has proved so successful in comparison with the 
systems of all other countries. 

Why Mr. Lloyd George should have followed the lead of an 
autocratic country like Germany in this sense, instead of that 
of a progressive nationality like the United States, has always 
been somewhat of a mystery, more especially seeing that the 
very precautions he apparently took to keep down German 
competition actually were the means of bringing, if not inviting, 
numbers of Germans over to Great Britain, ostensibly for the 
working of British patents granted to Germans, but practically 
to act as spies, as, since the war, we have discovered to our cost. 

Arising out of these provisions in the Act of 1907—as quite 
natural to Germans—the Germans quickly adopted reprisals 
against British owners of patents in Germany—bringing into 
force additional provisions for compulsory workiag in 
Germany, and, at the same time, making it almost futile for 
British inventors to seek patents in ven f while Americans 
applying for patents in Germany obtained special privileges 
because of the freedom from obligation to work patents granted 
in America to foreign owners of United States patents. 

The Act of 1907 with the Act of 1914 and rules made there- 
under—after the war had begun—are responsible for the 
following present grievances :— 

(1) The Comptroller of the British Patent-office has not 
apparently the power to refuse acceptance of any application 
for a British patent, even although a patent for the identical 
invention may have been granted and published years before 
in a foreign country. 

Any British inventor prejudiced by the issue of the patent 
must simply accept the situation, his only recourse being to 
institute revocation proceedings in Court after the invalid 
British patent has been sealed. 

Norte,—The International Convention allows only a term of 
twelve months for filing a British application for an invention 
patented abroad, and no British inventor under the same 
Convention rules has more than twelve months in which to file 
a foreign application for his invention patented in this country. 

(2) Any German desiring to appropriate a British invention 
for which a British patent has been granted to a British inventor 
may do so in the following circumstances :—Supposing the 
British inventor applies within twelve months for a patent in 
Germany for his invention, his application may be successfully 
opposed there on one ground or another, and a@ decision issued 
in circumstances such that the British applicant cannot secure 
a hearing. In the case of an opposition to a British application 
of a German subject proceedings are postponed to the end of 
the war. 

Nore.—These privileges to foreigners are absolutely one- 
sided, so far as the ending of the war goes, though the foreigner’s 
accepted British application cannot be sealed till the end of the 
w 


ar. 

(3) Under the 1907 Patent Act, anything known or unknown 
for which a patent is applied in this country, however imprac- 
ticable—for which a British patent specification has not been 
filed in the British Patent-office Library during fifty years 
before the date of application—is entitled to British patent 
protection ; fifty-one years’ anticipation does not count. 

Notre.—These cases are not in any way hypothetical but are 
taken from examples at the present time in actual existence. 


After the passing of the 1883 Act of Parliament there were 
great expectations that the result would be an increase in the 
number of applications for patents, and these expectations 
were fully justified, as in 1884, when the new Act came into 
force, the number of applications had increased by nearly 
three times the number in the previous year; while by 1889, 
or aft@r six years, the patent applications had increased by nearly 
four times, and by 1897 the number had reached something like 
31,000, or over 500 per cent. more than the applications in 1883 
under the old Act. This ber has practically been the high- 
water markever since. Certainly the 1907 Act, so much boomed 
by its author and the Press at the time of its introduction, has 
most lamentably failed to increase progressively, as expected, the 
number of applications for letters patent. 

It is satisfactory to note that in ‘“‘ The Death Knell of German 











Fes. 18, 1916 


THE ENGINEER 


161 








Trade ” Debate, which took place in the House of Commons on 
January 10th, Mr. Runciman, President of the Board of Trade, 
who controls the British Patent-office, pledged himself in the 
following words :—‘‘I also agree that we must overhaul once 
more our patent system and our copyright laws.” Which, 
however, is only a paraphrase of what his predecessor at the 
Board of Trade—the Right Hon. Mr. Ritchie, M.P.—stated 
before the Associated Chambers of Commerce in 1900, nearly 
sixteen years ago, so that it may still be necessary to keep our 
— President of the Board of Trade this time strictly to his 
P e ge. 

In the same speech Mr, Runciman further said :—‘‘ During 
the war we should do everything to destroy German credit, and 
to that end we should do everything in our power to cripple, 
cramp, squeeze and destroy her trade. (Cheers.) We must at 
the same time lay the foundations for future action, but we have 
been doing a great deal to destroy both her credit and her trade. 
We must see to it that having ended this war victoriously, we 
do not give Germany a chance of reconstructing her commercial 
position. One of the first necessities of this country, if she is to 
hold her own during times of war and when war is over, is that 
we must improve our research methods.” 

These are brave and strong words to come from the President 
of the Board of Trade, but, to show earnestness, the first thing 
to be done should be the immediate scrapping of all rules so 
generously arranged by our Government for the benefit of the 
Germans since the war started. Invention, which is the life 
and soul of progress to any nation, should be welcomed and 
encouraged, as unfortunately it is not under our present patent 
procedure, and in the ‘‘ overhauling” agaia of our pntent 
system—foreshadowed by Mr. Runciman—there should, amongst 
other things, be included :—{1) A real search to ensure novelty 
and validity, before any application for patent be entertained ; 
(2) no patent to be granted unless novel or practicable ; (3) the 
entire abolition of all renewal fees; (4) the extension of the 
period for each patent from fourteen to seventeen years—both 
as in the United States; (5) some form of guarantee for a 
bond fide inventor ; (6) simplified Court procedure in patent 
cases, so as to limit the frightful expense of patent litigation. 
In.the formulation of any new Patent Act inventors, engineers 
and business men should be called into consultation more than 
patent counsel, lawyers and patent agents as has hitherto been 
the case, 

Then, with the indispensable ‘‘ Minister of Commerce or 
Industry,” so long righly clamoured for by the Chambers of 
Commerce and other representative bodies throughout the 
United Kingdom, and, these moderate advantages enumerated, 
Great Britain, after the war, would be brought into something 
like line with the United States, its principal future competitor 
in the world’s trade, and so have every chance of holding its own. 

The policy of Germany at the present time appears to be to 
uphold at any cost its present trade and its future outside 
commerce in this and in every other country. The world now 
knows how the Germans look upon agreements, what double- 
dyed pirates they have proved themselves to be at sea, and some 
of us at least know that they are equally piratical or ‘‘ Hunnish ” 
in their business transactions on land everywhere. 

So far, therefore, as Germany and Austria are concerned, 
laissez faire licy must go by the board, and Teutonic 
trade and business of all kinds must be absolutely ‘‘ barred ” 
for, at any rate, all our time. 

February 15th. James KEITH. 

THE PATENT-OFFICE LIBRARY. 

Sir,—I beg to call attention to the continuance of the ex- 
tremely short hours during which the Patent-office Library is 
now open. Surely at a time like this it would seem desirable 
to encourage advanced technical research rather than to restrict 
it. Moreover, an inventor employed during the day has now 
no means whatever of ascertaining what has already been 
patented in the line he is following. If the Library were open 
till 8.30 on weekdays and 5 or 6 on Saturdays, it would mitigate 
the difficulty, whilst being still a considerable reduction of the 
pre-war times. Probably only a couple of attendants at the 
outside would be required in the extra hours. 

Something might also be done to prevent the disturbance 
during lunch times due to the playing of noisy games just under 
the library windows. Silence is enjoined in the library itself, 
but this nuisance has gone on for a long time in spite of numerous 
complaints and still nothing is done. With so little time 
available it is all the more desirable that readers should be left 
undisturbed. 


February 12th. VETAX. 








SpectaL Reports ON THE MINERAL ReEsouRCcES OF GREAT 
Brirain.—The Board of Agriculture and Fisheries asks us to 
give notice of the publication of three volumes of Special Reports 
on the Mineral Resources of Great Britain, which have been 
prepared by the Director of the Geological Survey in response 
to numerous inquiries that have arisen through the conditions 
brought about by the war. In Vol. I. the uses, distribution, 
treatment and output of tungsten and ganese ores are 
dealt with, and particulars of the mines, active and inactive, 
are given. Price ls. The second volume deals with the sources, 
uses and treatment of barytes and witherite (the sulphate and 
carbonate of barium). The mines from which the minerals are 
or have been raised are described in detail. Price 1s. 6d. 
Vol. III. of the series deals with the properties, uses, treatment 
and modes of occurrence of gypsum, anhydrite, celestine and 
strontianite. Details of the workings in all parts of Great 
Britain are given, with statistics as to output. ice Is. 

Borine Curter.—We have had submitted to us for inspection 
by Vislok Limited, of St. Bride’s House, Salisbury-square, a very 
ingenious adjustable boring cutter, known as the ‘‘ Gauge All.” 
The tool is of the double-ended type, the two ends being separate 
steel pieces united by a white metal centre keyed into both. 
When the tool wears below the diameter for which it is intended 
the two legs of a stout steel ‘‘ hairpin” are placed athwart the 
soft metal centre, one above and the other below. The lower is 
then placed on a hard surface and the upper struck with a 
hammer. The result is to indent the soft metal on opposite 
sides, with the further result that it is lengthened, driving the 
two steel ends outwards. When the limit of lengthening has 
been reached a new soft metal centre can be introduced. For 
quick and accurate setting the cutter can be placed in a box of 
the exact length required and the soft metal indented until the 
tool presses lightly against the ends of the box. This is a very 
practical lication of a familiar workshop ‘‘ wrinkle.” 

SEASONING ‘TimBER.—A process of treating timber, which is 
intended to obviate the necessity for prolonged periods of 
stocking, has been introduced by Mr. Owen, of Stanley-road, 
Liverpool. The plant used is described as being simple, and 
the process as being capable of being carried out by unskilled 
labour. The method consists, generally, in placing the un- 
seasoned timber in a cylinder or chamber and first of all sub- 
jecting it to the action of steam under pressure. The steam is 
then cut off and the cylinder or chamber exhausted so as to form 
avacuum. It may be necessary, according to the nature of the 
timber being treated, &c., to apply the steam and form a vacuum 
several times in succession. ot air, conjointly with certain 
gaseous products obtained by means of a distilling apparatus 
are then introduced into the cylinder. The particular gaseous 








products used are varied for different classes of wood. When the 
operation has been completed the timber will, it is claimed, be 
found to be seasoned, and to possess the advantages, amongst 
others, of being able to withstand the action equally as well as 
timber which has been weather seasoned, of not being checked 
or split, and of having retained all its “‘ life.” 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Iron Trade. 


FuRTHER advances of prices have been declared. 
Among these are £2 per ton on tinned sheets, and extra 
prices for ironworks rolling mill brasses, &c. The latter 
is the result of the increase in the price of copper, which 
has risen to £100 per ton. The number of manufacturers 
who are practically off the market is increasing. Many 
of them have no choice in the matter, as the Government 
is taking all they are able to produce. Others are refusing 
to entertain business, because they say they are unable to 
produce at the prices to which they are officially restricted. 
Nothing has yet been done to bring the nominal standard 
for marked bars into correspondence with the actual 
market position. No business can be done on the market 
at £13 10s.; in fact, merchant bars are in some cases held 
for a higher figure than that. The list houses generally 
quote about £1 premium on the basis, but they have so 
little to sell that they are quite indifferent about prices. 
As much as £14 has been paid for North Staffordshire 
‘*Crown” bars. There is a brisk export demand for 
small iron, chiefly on account of the requirements of 
France. Three-eighths rounds are being sold at £15 12s. 6d. 
f.o.b. Liverpool. Hoop iron is dearer. The whole ques- 
tion of applying maximum prices to the Staffordshire 
trade is still under expert examination, and an early 
announcement is expected. Maxima for finished material 
must, of course, depend upon the action taken in relation 
to pig iron. Both buyers and sellers are acting cautiously 
in view of the position created by the endeavour to apply 
maximum prices. It is undeniable that the first effect 
of the restrictions has been to hold up activities in some 
directions. Where the Government has assumed control 
of the output difficulties are smoothed away, and in order 
to facilitate business it is found necessary for the system 
of control to be constantly extended. Satisfaction is 
expressed at the effect of improved organisation on output 
generally. Business in galvanised sheets is unimportant. 
The mills are not turning out very much more than will 
satisfy Government requirements, the export trade being 
very small. Many firms were not prepared to name a 
price to-day—Thursday—on ‘Change in Birmingham, 
as they see no prospect of increasing their output as long 
as the present stringency in sheet bars continues. Welsh 
supplies are extremely meagre. Black corrugated sheets 
were quoted at £18 for 24 gauge, and £19 if painted ; 
26 gauge, £18 15s., and £20 if painted. 


Pig Iron Trade. 


Smelters, no doubt stiffened by the happenings 
in the Northern markets, have rather big ideas as to the 
value of Midland pig irons, ideas which consumers are 
scarcely prepared to accept. Staffordshire part-mine 
forge is quoted 87s. 6d. to 90s. delivered. Derbyshire 
forge iron is generally valued at about 85s., though orders 
can be placed slightly below that figure. Some Northamp- 
tonshire smelters are also asking 85s., but there are lower 
quotations. All foundry pigs are very firm. It is being 
remarked on this Exchange this week that additional 
piquancy is added to the whole pig iron situation by the 
fact that the present selling price of North-East hematites 
—94s.—is about 11s. above the figure imposed as a maxi- 
mum by the Government a month or so ago. It is not 
very clear whether this high figure is purely for export 
sales, to which, apparently, the Government has no objec- 
tion, even when the maximum is surpassed. But the 
case appears to furnish one more example of the way in 
which prices in several departments of the trade have 
defied Government regulation. A number of conferences 
have taken place regarding fixing a maximum for Stafford- 
shire pig iron with the Ministry of Munitions, but with 
little practical results. It is freely stated that raw material 
cannot be bought at the prices laid down by the Depart- 
ment. Hematites are illustrated as a case in point. 
There is a strong feeling that the true solution lies in the 
regulation of freights, and pressure is being brought to 
bear on the Government from industrial quarters formerly 
quiescent. Some important traders do not conceal their 
view that things would have been much better if the 
temptation to inflate prices had been removed by the 
appropriation of the whole of the excess profits during 
the war. Local pig iron makers, who use large quan- 
tities of Northampton iron ore, learn that a deputation 
of Northampton mineowners has recently met the 
Munitions Court in London, and that at this interview 
it was agreed that the selling price should be 3s. 3d. per 
ton loaded into trucks at the mines, the price to run for 
six months. 


The Steel Trade. 


The steel makers announce that, having heavy 
orders from the Admiralty for finished bars, they are not 
willing to accept specifications from any other people. 
Apart, too, from the demands of our own Admiralty and 
War-office, there are this week again French inquiries 
under consideration for large parcels of steel, most of 
which makers cannot undertake at present. So great 
was the demand for steel rods that one firm this—Thursday 


.—afternoon refused an order for 1000 tons, and the 


would-be buyer could not place the order on the market, 
although he offered £16 per ton! Buyers of finished steel 
have to be content with what facilities producers can 
give them. Special sizes can only be supplied at long 
intervals, and as regards the regular output very little of 
it is available for the market. The urgency of demand 
is shown by the fact that consumers are ready to pay the 
very high rates for transport from abroad if only they can 
be assured of supplies which district makers are unable 
to guarantee. A few odd parcels of American billets 
are obtainable at £12 7s. 6d. to £12 10s. at Liverpool, and 
a few ingots for rolling down also continue to come in. 
There is increasing difficulty in getting crude or semi- 
crude material from America. The closing up of a 
number of Staffordshire sheet rolling mills seems to have 
eased the market in raw steel a little, but prices continue 
extravagantly high, native Bessemer qualities being 


-being required for shell steel. 





quoted £12 to £12 5s. and on to £12 10s. Open-hearth 
material is scarcer than ever, the available production 
It is stated that the 
maximum fixed for tank plates, £11 10s. net at makers’ 
works, having rendered business impossible, the Ministry 
of Munitions has reconsidered it, with the result that a 
new schedule for plates is about to be applied. Producers 
here quote about 25s. above the old maximum. 


North Staffordshire Iron and Steel. 


The North Staffordshire market in iron of all 
classes has still a very fair tone. Ironmasters made no 
reduction in their demand of £13 15s. to £14 for “‘ Crown” 
bars, and marked bars nominally quoted at £13 10s. are 
selling at £1 premium at the least. The price of iron 
plates remains firm at £14 15s. to £15 a ton, and iron hoops 
are variously quoted at £16 10s. to £17 10s. Pig iron is 
distinctly harder in price, although the metal has not 
changed hands in any considerable quantities. Steel 
works are still on war work and manufacturers have been 
warned by letter during the week from the Ministry of 
Munitions that they must not accept any orders whatever 
without first consulting the Department. 


Coal. 

There are great complaints of scarcity of fuel for 
blast furnaces, coke especially being difficult to get. In 
some instances deliveries of fuel are not more than one- 
tenth of that contracted for, the sellers of coke excusing 
themselves by the great Government pressure to which 
they are subjected to furnish supplies for munition and 
similar factories. Current prices are :—Ironworks coal, 
15s. and 17s. per ton, rough slack 12s. 6d. to 14s., and best 
house lumps 23s. to 25s. per ton. Hard furnace coke is 
quoted 30s. to 35s. delivered into this district, and best 
foundry coke as high as 45s. per ton. 








LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets generally are still very difficult 
for all merchant operations, and the position remains 
rather dangerous. It is impossible to foresee what may be 
done at any moment by the authorities and how it may 
affect prices. There has been considerable complaint 
about the abortive character of the recent interference in 
the Cleveland iron market. The announcement that the 
price had been fixed at a few shillings above the then 
current value caused many people who were thinking of 
buying for spring requirements to hold their hands in 
the belief that the market would not be allowed to rise 
above the limit then announced. Now, of course, these 
people say that they have been deceived by the autho- 
rities, and that if there had been no intention to enforce 
the limit, no such limit should have been mentioned. The 
complaint is reasonable enough. Beyond this, the failure 
with regard to the Cleveland limit throws doubt upon all 
other announcements of maximum prices, and produces 
a chaotic state of affairs which renders the position of the 
merchant extremely uncomfortable. 


Pig Iron. 


The market for foundry iron in Manchester is 
decidedly irregular. As a matter of fact, sellers of this 
class of iron scarcely know what to do, and buyers show a 
good deal of indifference at the same time, so that one | 
cannot wonder that actual trade is exceedingly dull in 
spite of high prices. Some small quantities of Derbyshire 
iron could be bought at a basis of 87s. 6d. on trucks, or, say, 
about 92s. to 92s. 6d. delivered in this neighbourhood, 
and it is also possible to get a little Staffordshire foundry 
iron at about the same figure ;_ but Derbyshire ironmasters 
do not see why they should sell iron at nearly 10s. per 
ton less than ironmasters in the Cleveland district are able 
to obtain for shipment. At the same time, the impression 
in Derbyshire is that more than 87s. 6d. in trucks cannot 
be legally demanded, so that no one quotes above this 
price. If the maximum is to be raised to bring the price 
more in accordance with the markets for Scotch and 
Cleveland foundry iron, then, of course, it will be wise on 
the part of the Midland makers to hold off the market 
for the present and wait events, even if this involves 
stocking some pig iron in their yards. Most of the makers 
are, however, fairly well sold so far as regards the imme- 
diate output of the furnaces, so that not much stocking 
would be necessary. Of course, speculative business by 
merchants is almost impossible in the present state of 
affairs. Lincolnshire iron is not offered here to any 
extent. Merchants hold a little and dole it out where 
urgently wanted at high prices, but the makers do not 
quote freely. A good deal of Lincolnshire basic iron has 
been sold lately, but this does not come into the Man- 
chester market to any extent. Scotch iron is irregular 
again, and sellers in this market are very variable, but as 
there is practically no buying this does not matter very 
much. Some sellers of Glengarnock quoted 126s. and 127s. 
for delivery in or near to Manchester, but Summerlee 
was quoted at 122s. 6d. The agents, however, were not 
free to book except after submitting orders to the works. 
Nevertheless, it is probable that Summerlee could have 
been secured early in the week at the above price. On 
the other hand, Monkland, which is usually 2s. below 
Summerlee, was quoted at 123s. 


Semi-steel. 

Some English billets were quoted on the Man- 
chester Exchange this week at £12 10s. per ton. It was 
reported that a parcel of foreign. billets had arrived, but 
one did not hear that any were on offer, and this is pro- 
bably one of the lots which has been sold a long while ago. 
It is well known that deliveries of foreign billets sold 
months ago have been delayed, and that it has taken all 
the energies of importing firms to get their goods forward. 


Scrap. 
Both wrought scrap and steel scrap are rather 
scarce, and dealers could sell a good deal more if they 
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could secure it. Prices are steady for both classes, at 
105s. to 110s. for wrought and 95s. to 100s. for steel. 
There are buyers at over 95s. in the steel scrap department. 
Foundry scrap is, of course, firmer, and I hear of at least 
one sale of broken textile machinery at 95s. This is the 
highest price actually paid for many years, but dealers 
are not satisfied with it in view of the fact that Scotch iron 
is over 120s. The lowest price now quoted by dealers is 
97s. 6d. for the best lots of this class of material, and some 
are holding out for 100s. 


Hematite Iron. 


One cannot yet get any hematite iron here at 
the supposed maximum price, although it is said that the 
West Coast maximum of 127s. 6d. on trucks is in operation. 
The iron delivered against it is no doubt for Government 
contracts and not for ordinary private trade. 


Finished Iron and Steel. 


There is very little news now in this section of 
the market. Common steel plates are offered, delivered 
in Manchester, at £12 10s. Last week some plates of the 
same make were done at £12 5s. The official maximum 
price on the East Coast is £11 10s., net at the works, and 
there is probably not much difference between this and the 
“Yorkshire plates which are quoted for delivery free to 
Manchester. Bar steel is extremely irregular, and one 
cannot quote any definite price for it. Lancashire bar 
iron is held for a good deal more than the Association 
minimum, and probably from £14 to £14 10s. per ton would 
have to be paid. 


Metals. 


The market for metals is again extremely strong, 
and the movements in London are such as to cause mer- 
chants here to hesitate in giving prices. As I write, 
English ingot copper could be bought at £131 10s., and 
strong copper sheets at £143 per.ton. It is a little un- 
certain whether copper and brass tubes could be bought, 
because makers seem to be full up with Government 
work ; but in any case the prices would be extravagant in 
the extreme, say, about 18}d. per lb. for copper tubes 
and 163d. for brass tubes. Merchants here quote £185 
per ton for English ingot tin and £101 for spelter, delivered 
free to Manchester. 


The Manchester Ship Canal. 


Few local events during recent years have given 
such general satisfaction as the decision of the directors of 
the Manchester Ship Canal Company to pay a dividend 
on the ordinary shares for the past half year. This is the 
first dividend that has been paid on the “ordinary ” 
capital. Coming as it does at a period of reduced incomes 
and increased taxation, the announcement is doubly 
welcome to the large number of middle-class shareholders 
by whose plucky enterprise twenty-five years ago the 
construction of this remarkable waterway was rendered 
possible. Like most other undertakings of the kind, the 
Canal suffered severely at the outset of the war owing to 
reduced earnings, but last spring conditions began to 
improve, and the Canal felt the benefit from the closing 
of other ports to merchandise and the general blockage of 
traffic. The receipts have also been increased by the 
raising of the tolls. Last year’s traffic receipts amounted 
to no less than £760,055, an increase of £103,000 over the 
previous year, and this enables the company to pay 3} per 
cent. on the preference stock held by the Manchester 
Corporation, 14 per cent. per annum on the preference 
shares and ? per cent. on the ordinary shares. Now that 
steamship owners are commencing to realise the advan- 
tages of this waterway as a direct means of access from 
the sea to such a fine distributing centre as Manchester, 
it is probable that the undertaking has definitely ‘“‘ turned 
the corner” after twenty-five years of uphill struggling 
with opposition of which the outside public has had 
but little cognisance. 


Bacterised Peat. 


At a meeting of the Manchester City Council 
held last week it was decided to accept the Cleansing Com- 
mittee’s proposal to undertake the experimental produc- 
tion of bacterised peat, or ‘‘ humogen,” subject to satis- 
factory arrangements being made with Professor Bottom- 
ley. It was stated that the cost of the experiments would 
not be more than £400 or £500. The Corporation owns 
about 130 acres of raw peat at Chat Moss, and if the 
experiments prove nearly all that is claimed for the 
process by Professor Bottomley, Manchester, will benefit 
considerably and it will be possible to bring much land 
into cultivation which is at present lying waste. 


Manchester Association of Engineers. 


There was a capital attendance of members of 
the above society on Saturday last to hear Mr. Windeler’s 
paper on “ Oil Engines *—of which we give an abstract 
elsewhere. To the users of Diesel engines the portion of 
the paper which dealt with tar oil as fuel was of particular 
significance, as it showed that English users at the present 
time need not confine themselves entirely to the utilisation 
of fuels which have gone up in price owing to the effect of 
the war on shipping problems. As Mr. Charles Day per- 
tinently pointed out in the discussion which followed the 
reading of the paper, the chief factor which had brought 
about the increase in cost of crude oils in this country 
had produced an opposite effect in connection with the 
tar oils made at home. He alluded, of course, to the 
difficulty of exporting owing to the shortage of vessels. 
Much interest will be taken in the re-appearance of the 
cross-head type of Diesel engine, which Mr. Windeler 
described. In this connection it is worthy of being noted 
that the first Diesel engine was made in this country by 
the Mirrlees Watson Company, and was a cross-head engine, 
but owing chiefly to the cost of constructing this type of 
engine, it had to give way to the trunk piston pattern, and 
it remains to be seen whether the purchasing public will 
now be prepared to pay the increased price for what 
engineers unanimously look upon -as a decided im- 
provement. 





Thomas Ashbury. 


A pleasant little function took place at the 
Grand Hotel, Manchester, on Saturday last, when the 
Council of the Manchester Association of Engineers 
entertained at dinner one of their Past-Presidents, Mr. 
Thomas Ashbury. The occasion was Mr. Ashbury’s 
jubilee as a member of the above society, which he joined 
in 1866. Mr. Ashbury was President of the society in 
the year 1883-84, and is now one of the trustees. Although 
eighty years of age, he is still remarkably active, both 
bodily and mentally, and takes a very keen interest in 
this Association, to the ‘‘ Proceedings’ of which he has 
in the past contributed in no small measure. I am con- 
fident that I am only reiterating the wishes of all the 
members of the Manchester Association of Engineers in 
expressing the hope that for many years Mr. Ashbury’s 
interest in the conduct of the society will still be main- 
tained, even if his presence at its gatherings is not always 
possible. 


Chamber of Commerce and Trade with Germany. 


The annual meeting of the Manchester Chamber 
of Commerce, which was held on Monday last, was looked 
forward to with special interest on account of the known 
difference of opinion which exists among the members 
with regard to the proposed method of conducting trade 
with Germany after the war, and resulted in a reversal of 
the views expressed by the directors in their annual report. 
In this it is stated that “‘the Manchester Chamber of 
Commerce adheres to the policy of free trade, but free 
trade for the purpose of admitting imports at the lowest 
possible cost, especially raw materials and semi-manu- 
factured articles which are practically the raw materials 
of various trades, and resists proposals for protective 
tariffs, seeing that these tend to bolster up artificially 
inefficient industry at the expense of the community.” 
After considerable discussion, the report was adopted 
with the exception of that portion of the memorandum 
above quoted, it being decided by a majority of the 
members present that this be referred back for further 
consideration. This was virtually an amendment, and 
the President, Mr. R. Noton Barclay, said that a poll of 
the members would be asked for on it. The Board will 
report the result of the poll at an adjourned meeting of 
the Chamber, which will probably take place next week. 


BarrRow-IN-FuRNEsS, Thursday. 
Hematites. 


There is a very strong tone to report in the 
hematite pig iron market. The requirements of users have 
not been so heavy in the history of the trade, and there is 
every appearance of this state of affairs not only lasting 
for some time to come, but even getting keener, for new 
plant is gradually being put into operation locally and 
in various parts of the country. Makers are handicapped 
in that they cannot get sufficient supplies of raw material 
or labour to enable them to put additional furnaces into 
blast to meet all the wants. The whole of the iron made 
in Cumberland and North Lancashire is going into prompt 
use, Barrow and Workington steel makers accounting 
for a big proportion of it. Prices are at the maximum, 
with parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton net f.o.b., and special brands are at 140s. per ton. 
Warrants are idle at 115s. per ton net cash. Ferro- 
manganese is at £25 per ton. 


Iron Ore. 


The iron ore trade is fully employed. Prices are 
steady, with good average qualities at 2ls. to 30s. per 
ton net at mines, with best sorts at 38s. per ton. Spanish 
and Algerian ores are in steady request at 37s. 6d. per 
ton delivered to West Coast furnaces. 


Steel. 


There are no new features to note in the steel 
trade; there is just the same state of output. In the 
departments on munitions of war, there is a great amount 
of activity, but in commercial departments only a part 
of the plant is at work. Rails are being rolled at Barrow 
and the merchant mill and the foundry departments are 
on, but there are no plates being turned out at present. 
Rails are in fair demand at £11 per ton, and light rails 
are at £11 to £11 5s. per ton. Heavy tram sections repre- 
sent a quiet business at £11 15s. per ton. Billets are in 
demand for shell making, &c., and are at £10 10s. per 
ton. Ship plates are at £11 10s., and boiler plates are 
at £12 10s. per ton. 


Shipbuilding and Engineering. 

The shipbuilding trade is pretty well employed 
on new construction, but in the engineering and gun and 
shell shops the activity is enormous, and more and more 
men are being started. 


Fuel. 

For coal there is a brisk demand, and good steam 
sorts are at 22s. 6d. per ton delivered from either Lanca- 
shire or Yorkshire pits. Coke is in full demand at 32s. 
to 38s. per ton delivered from East Coast ovens. Lanca- 
shire coke is quoted at 30s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
Motor Wagon v. Railway Traffic. 


WHATEVER the outcome of the new wagon- 
pooling arrangements between some of the railway 
companies may be—and private wagon owners seem by 
no means certain that the move is likely to be particularly4 
helpful to them—of this there can be no manner of doubt: 
plenty of room exists for an improvement of some kind 
in traffic arrangements. It becomes monotonous to harp 
upon one string, otherwise one might every week voice 
the complaints of manufacturers and merchants whose 
calculations are continually being upset by the non- 
arrival of material or the delayed departure of finished 
goods, which consequently congest the warehouses. To 





a considerable degree firms now take a philosophical view 
of these inconveniences, realising that in the circumstances 
many of them must be inevitable ; but no one can blame 
them for sometimes wondering if the railway companies’ 
relations with the Government are making the former 
careless of the interests of manufacturers, whose trafiic 
they once competed for keenly and to whom their can. 
vassers will have to return after the war. Fully a yeur 
ago I mentioned in a letter that serious attention was bein 
given to the question of a more extensive adoption of 
motor lorry services. Since then things have been develv,)- 
ing in that direction, and it is now quite possible that tlw 
return of peace may find many of the larger firms we'll 
satisfied with this method of transport, which for quit. 
long distances may prove a more formidable rival of the 
railways than the latter had probably contemplated. 
Of course, for a very long time past traction engines wit!; 
trailers have been employed for conveying heavy stec! 
castings, such as the propellers, propeller shafts, rudders, 
&c., of big liners, to the Manchester Ship Canal for shi), 
ment to yards at Liverpool, the Clyde or Belfast, but there 
are already great improvements upon the old styl, 
with many others under consideration. The whole questio. 
is one of those whose advancement is directly attribuitab|: 
to the exigencies of the war, and from which much benefit 
of a permanent character should be expected. 


Engineers’ Views. 


One thing that has undoubtedly helped forward 
the-idea of increasing the facilities for motor traction i 
that it eliminates the ordinary carter—a useful, but at 
times a very awkward person to deal with. In the Shef 
field district there are some thousands of them, a larg: 
section consisting of those attached to the endless pro- 
cession of coal supplies passing from the collieries and 
station yards to the works. The general manager of one 
of the latter once told me that any man who could lead 
a horse called himself a carter. With the outbreak of war, 
however, a big percentage of these men obtained more 
remunerative work on munitions, with the result that 
those remaining were in a position to dictate terms to 
their employers. Such an opportunity was not lost upon 
them, and now it is no uncommon thing to see an advertise- 
ment for a carter, with the offer of a weekly wage of 40s., 
or within 8s. per week of the standard rate for a skilled 
turner and fitter—a man who has served seven years as 
an apprentice. But the great advantages derived from 
motor haulage in the way of vastly increased loads and 
accelerated service is recognised by an ever-widening 
circle of iron and steel manufacturers, who find that any 
extra outlay is soon covered by the certainty of delivery 
in a more expeditious manner and with far less damage 
to goods than when carting and railways are employed. 
It has to be remembered, too, that railways have suffered 
severely through enlistment, and the men who now 
handle ordinary merchandise are often most inexperienced, 
with the resuk that goods suffer in transit. That the 
facts have not been overstated, I may mention that quite 
recently the whole question was thoroughly debated at an 
influential meeting of engineers held here, the special 
points considered being the advantages of motors for 
goods transport as compared with horse and railway 
transport, the conditions suitable for motor vehicles, 
particulars of running costs, representative types of 
vehicle, loading devices and the merits of various motive 
powers. It was on that occasion estimated that com- 
pared with horse haulage a five-ton petrol motor would 
save £200 per annum if worked with fair regularity, but 
it was also shown that the whole question turned on the 
time occupied in loading and unloading, what prospective 
users needed to inform themselves upon being the cost 
per hour rather than per mile. But sufficient has been 
written to show that the matter is engaging the serious 
attention of the iron and steel industry, and one must 
look for a progressive augmentation of the number of 
motor lorries and tractors now in use in this district. 


Delinquent Employees. 


As to the scarcity of labour, this applies not only 
to carters, but, as I pointed out a week since, almost 
everyone is now feeling the pinch. That agriculturists are 
sharing this trouble is rather a bull point for Sheffield, 
for just as manufacturers here are seeking to adopt more 
expeditious and labour-saving methods of transport, so 
farmers are striving for the same goal. In this they are 
being driven on by the circumstances created by the war, 
which will evidently have the effect of revolutionising the 
agricultural industry. Without it the process of modernis- 
ing farming methods would have continued at its old slow 
place—now it is being hurried. Farmers, finding them- 
selves short-handed, with poor prospects of making up 
the shortage, are turning readily to increased mechanical 
appliances. They are discerning the wisdom of doing 
as much as possible of their cultivation, as well as harvest- 
ing, by machinery. By such means the work will be got 
through much quicker, and one man can take the place 
of six or more. Motor ploughs, combined harvesting and 
threshing machines and mechanical milkers are being asked 
for, and all such requirements mean a new and permanent 
demand upon Sheffield manufacturers. Just at the moment 
it is difficult for them to maintain any volume of private 
trade, but it is hoped that a margin of some kind will be 
maintained, for Sheffield has always been intimately 
associated with the manufacture of agricultural implements 
and the connection must not be lost. As to the general 
steel output, this seems to be constantly expanding, and 
it is impossible to say when the limit will be reached. 
The ‘easier conditions in heavy plate departments is 
enabling the large Siemens-Martin furnaces to be used in 
other and urgent directions, but if more night shifts could 
be arranged for rolling and hammering many firms could 
get ahead much faster. That brings one back to the old 
theme—lack of men. There is another and even more 
serious matter. The number of cases brought before the 
munitions tribunals is not decreasing. At least, I cannot 
see that itis. The complaints are of drinking and gambling 
sometimes—more often of wantonly absenting. Pre- 
sumably there always will be~a certain percentage of 
delinquents, but surely it is high time that that percentage 
was reduced to the veriest minimum. It is disappointing 
in the extreme to witness this shocking lack of apprecia- 
tion of the seriousness of the times, and one can only hope 
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that when arrangements have been made for a six-day 
week wanton absenteeism, at any rate, will become a 
thing of the past. With one good day’s rest in seven as 
an incentive to plod on, even with extra overtime, there 
should be little or no excuse left for shirkers, especially 
as every hour of extra time is paid for very generously. 


Round the Works. 


This week I have been speaking with a steel 
manufacturer who assured me that the inquiries from all 
parts of the world are really enormous. It does not, of 
course, mean that anything beyond a comparatively 
small portion of them can be entertained, but it shows that 
if only some sort of provision is made for maintaining a 
percentage of general trade the financial strain to which 
the nation is being put may be lessened, whilst at the same 
time a useful hold is kept upon oversea markets. The 
demands now being made on account of the home Govern- 
ment and the Allies for war material of one kind and 
another are stupendous, and so far supplies are coming 
forward from the Sheffield district with remarkable free- 
dom, considering all things, though the future is not with- 
out its anxieties in the matter of steel. Very important 
consignments are going to the Far East, and not all of a 
peaceful character by any means. Amongst the new over- 
seas business in a general way are very large orders for 
machetes for Sekondi, Lagos and Kumasie; shovels for 
Callao; cutlery for Rosario and Bombay ; steel for Manilla, 
Savanilla, Havana and Tampico; vices for Bolivia; tools 
for Colombo, Calcutta, Montevideo and New York; steel 
sash bars for Rio ; springs for Manilla; files for Caleutta and 
West Africa, and saws for Bahia and Iddo. 


Wagon Pooling. 


Reverting to the question of the steps taken by 
the Great Central, Great Northern and Great Eastern 
railways in agreeing to pool their wagons, the opinion held 
in circles here competent to judge is that the outcome will 
be watched with interest by other companies, which, should 
the experiment prove successful, may be expected to 
follow suit. The arrangement will probably not work out 
quite as good as it looks on paper, though undoubtedly it 
will prove of considerable advantage and find general 
adoption before very long. One of the difficulties will be 
with regard to coal wagons. If the scheme is to succeed, as 
many as possible of these will have to be utilised for general 
traffic on return journeys, instead of being run back empty. 
But large numbers of them cannot be so used. For instance, 
coal wagons, the floors of which are let down on hinges 
to facilitate unloading into depéts, would be probably 
considered unsafe for the carriage of ordinary traffic, and 
wagons which have contained wet slack, say, unless pro- 
perly cleared and strawed would be no fit receptacle for 
many kinds of merchandise ; so that, however much such 
wagons were needed, they would probably have to return 
light. Then, again, coal wagons used for other purposes 
and sheeted will often be returned to the collieries with 
the sheets still on, with the results that these tarpaulins 
nay be mislaid or destroyed. Even under ordinary cir- 
cumstances large numbers of such sheets are lost to the 
railway companies every year, many of them becoming 
buried under coal destined for export and so shipped with 
the fuel. But stricter local regulations may remedy that 
trouble. 


Pig Iron, Billets, &c. 


East Coast hematite pig iron appears to be 
fluctuating a good deal, so far as sales here are concerned, 
for business has been done this week at as low as 136s. 6d. 
f.o.t., though some makers are asking higher prices—this 
being for mixed numbers. West Coast mixed Bessemers 
are quoted about 136s. to 137s. delivered Sheffield, which 
is equal to 128s. to 129s. furnaces, or about Is. above the 
supposed maximum limit. Derbyshire forge and foundry 
are both now mentioned at 87s. 6d. f.o.t., which is a few 
shillings lower than the figure to which this brand of iron 
jumped a week ago, but one or two furnaces are off the 
market, and some makers ask more. All classes of Lincoln- 
shire iron are at the extreme agreed limit of 87s. 6d., but 
makers generally are off the market, being fully employed 
on contract demands. So far as billets are concerned, 
there is little relief from the shortage. For soft basic 
£12 10s. delivered Sheffield has been asked, but I have 
heard of figures below that—probably in keeping with the 
suggestion last week that an attempt is being made to 
regulate the market more in buyers’ favour. One striking 
circumstance is that whilst the official basis price ot 
‘‘Crown” bars is being maintained by the South York- 
shire Bar Iron Association at £13 net cash, hoops have 
run up to the remarkably high level of £17 2s. 6d.—an 
unusually wide margin between bars and hoops. Big prices 
are being asked for rolling scrap, as high as £9 10s. being 
quoted for old rails and very little offering even at that 
figure. There is a great demand for all kinds of steel scrap. 


Fuel. 


There is a very strong demand for all classes of 
steam fuel for inland works, many of which find a difficulty 
in securing ample supplies. Collieries are so fully sold 
under contract that there is now, practically speaking, 
nothing on offer on the open market. In some cases 
works have not yet been able to cover their increasing 
requirements. Shipments are not very active in conse- 
quence of the continued restriction in the number of 
licences issued for export to neutrals, but a fair tonnage is 
going still to French ports. In the small fuel market the 
position is each week becoming a more difficult one for 
buyers who have been unable to cover their full réquire- 
ments under contract, and as in many cases collieries have 
reduced the tonnages, the number of instances in which 
this difficulty is being felt is fairly numerous. What small 
tonnage is available for the open market is very keenly 
competed for, the question of price being scarcely con- 
sidered. Quotations for steam coal are strongly held, 
current values for inland sales—export prices being sub- 
stantially higher—standing at .per ton pit about as 
follows :—Best South Yorkshire hards, 17s. 6d. to 18s. 6d.; 
best Derbyshire, 17s. to 17s. 6d.; second quality, 16s. to 
16s. 6d.; steam cobbles, 16s. to 16s. 6d. Blast furnace 
coke is firmly held at the agreed limit price of 24s. per ton 
on rail at ovens. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Congested Rivers. 


SHIPPERS are admittedly much harassed in 
many ways, but what is troubling them most seriously 
at the moment is the congested state of things in the 
various ports on the North-East Coast. So far as the 
river Tees is concerned the position is acute, owing in a 
large measure to the shortage of riverside labour. The 
shipowners threaten to take their vessels eslewhere, 
where they can be dealt with quicker. To a great extent 
the delay in the discharging of vessels is due to the unfair, 
and what one might almost describe as despicable, methods 
which are being adopted by certain grades of riverside 
workers. Thorough inquiries reveal some astonishing 
facts. The better class of workmen were lost in the early 
stages of the war, and with the exception of a few sound 
and regular men, who always give of their best, there only 
remains the individual who only works when he likes. 
These men never would do a fair day’s work, and they 
will not do so even in the present crisis. They perambulate 
up and down the river looking for soft jobs, after the 
honest worker, who takes the good with the bad, has made 
it soft for him, and the demand for labour is so pressing 
that they can always be sure of a job to their own liking. 
Then the thing that concerns them most is not to get 
through the work, but to seek some excuse for demanding 
more and more money. There is machinery established 
for settling of demands, whereby referees for both sides 
investigate the case and come to some settlement in order 
to get on with the work, and the referees are in daily 
request. All kinds of claims are put forward, but it is 
asserted that despite all the advances and extra money 
the average day’s output for discharging cargoes has 
declined fully 25 per cent. 


Cleveland Iron Trade. 


Most encourazing accounts continue to be given 
of the Cleveland pig iron trade. There is an insistent 
demand for iron from abroad, and the rapid rise in prices 
has not operated to check business. The trade, however, 
is seriously handicapped by the difficulties and delays in 
connection with tonnage and the great scarcity of trucks. 
Home consumers, who, in the main, are well bought, are 
pressing for deliveries, but those who are not sutticiently 
covered have been coming into the market for prompt 
iron, for which they have willingly paid the current 
quotations. The shipments under prevailing conditions 
are on a very satisfactory scale. To date this month 
the clearances total 23,150 tons, or a daily average of 1920 
tons. To the same date last month the shipments of 
pig amounted to 13,412 tons, an average of just over 
1000 tons per working day. The stock of Cleveland pig 
iron in the public store continues to be steadily drawn 
upon. The total now stands at 90,232 tons, of which 
87,197 tons are of the No. 3 quality, 5622 tons having 
been withdrawn since the beginning of the month. Sellers 
quote No. 3 G.M.B. Cleveland pig at 97s. 6d., whilst No. 1, 
which is scarce, is 102s. 6d., No. 4 foundry 96s. 6d., and 
No. 4 forge 95s. 6d. 


Hematite Pig Iron. 


There is little new to note in the hematite pig 
iron trade. The iron now being produced is going into 
immediate consumption, and although the output has 
recently been increased, it is not more than sutficient 
to meet requirements. With practically no iron pur- 
chasable for supply before the third quarter of the year, 
and many makers having sold as far ahead as they care 
to commit themselves, there is little business passing. 
Further good inquiries, however, are reported on behalf 
of our Allies, and especially from France. The market 
quotation for forward delivery of East Coast mixed 
numbers remains firm at 140s. 


Iron-making Materials. 


The position in the foreign ore trade shows little 
change. Consumers are too well placed to trouble with 
new business, having now large stocks, and many supplies 
are now coming in under contracts. The sellers, however, 
are firm in their quotation of 40s. for best Bilbao Rubio of 
50 per cent. quality, ex ship Tees. Coke is not quite so 
plentiful, but the price of good medium furnace kinds 
remains at 28s. at the ovens, and cost of conveyance to 
works varying from Is. 6d. to 2s. 10d. In view of the 
soaring quotations for pig iron, sellers are very dissatisfied 
with the present official level for coke. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades 
attention is almost wholly concentrated upon the turning 
out of war contracts. The various works are kept going 
to their utmost capacity and very large outputs are being 
maintained. Some lots of material are being liberated 
in the steel works for the rolling of ship, boiler and armour- 
plates, otherwise the meltings go to the rolling of sections, 
which are called for in unlimited quantities. There is an 
abundance of private work in the market, but there is 
very little chance of it being taken up, manufacturers 
having been warned from the Ministry of Munitions that 
they must not accept any orders whatever without first 
consulting the Department. In the finished iron trade 
business is very brisk, with quotations firm for all descrip- 
tions. The following are the principal market quotations : 
—Common iron bars, £13 10s.; best bars, £13 17s. 6d.; 
double best bars, £14 5s.; treble best bars, £14 12s. 6d.; 
packing iron, £9 to £9 5s.; packing iron, tapered, £10 15s.; 
iron ship angles, £13 10s.; iron ship and girder rivets, 
£15; steel bars, basic, £13; steel bars, Siemens, £13; 
steel hoops, £11; steel ship-plates, £11 10s.; steel boiler- 
plates, £13; steel ship angles, £11 2s. 6d.; steel sheets, 
singles, £13; steel sheets, doubles, £13 10s.; steel joists, 
£11 2s. 6d.; steel strip, £12 to £12 2s. 6d.; heavy sections 
of steel rails, £11; steel railway sleepers, £12—all less 
2} per cent. f.o.t., except steel ship plates, steel angles 
and joists. Rails and sleepers are net f.o.b. Cast iron 
chairs, £4 15s. to £5; cast iron pipes, lfin. to 2}in., 
£7 5s. to £7 15s.; 3in. to 4in., £6 12s. 6d. to £6 15s.; Sin. 





to 8in., £6 7s. 6d. to £6 10s.; 10in. to 16in., £6 7s. 6d.; 
18in. to 24in., £6 7s. 6d.; cast iron columns, plain, £7 10s. 
to £7 15s.; floor plates, £4, f.o.r. at makers’ works. 


Shipbuilding and Engineering. 


All the shipbuilders on the North-East Coast, 
and especially those engaged in the production of high- 
class vessels, continue to be exceptionally busy. Most of 
the larger firms are still devoting their energies to Admiralty 
work, but the pressure is not so great as it was a few 
months ago. It is understood that the Government has 
decided to grant facilities to shipbuilders to enable them 
to complete mercantile shipping which is now nearing the 
launching and fitting-out stages. This step, it seems, 
is being taken in order to relieve the markets as soon as 
possible from the effects of the high freights now prevailing. 
As the shipbuilders some weeks ago appealed to the 
Government for financial assistance to enable them to 
finish such contracts, it is inferred that satisfactory financial 
arrangements have now been concluded. The ship- 
repairing business continues to be exceptionally busy. 
This week close upon forty vessels are in dry dock under- 
going overhaul and repair, while a large number are 
being attended to afloat. Several big repair contracts 
have recently been com, leted, while others of an extensive 
character are also in their last stages. The various 
departments of the engineering trades are working at 
full pressure. 


The Coal Trade. 


The undertone of the coal market shows an 
easier tendency in several grades. This is due in a large 
measure to a considerable number of licences having been 
refused, with the result that contractors are offering more 
freely on the open market. The prompt position, however, 
shows little change, as loading stems are chocked. For 
later positions sellers are numerous, and in several cases 
are pressing supplies at slightly lower figures. The 
percentage of the output required by industries engaged 
on war work is very large, and the Government is exerting 
strong pressure to see that adequate deliveries are given. 
This week & personal appeal to the miners of Northumber- 
land to do their very best to ensure an ample and sufficient 
supply of coal has been addressed to the members of the 
Northumberland Miners’ Association by the Executive 
Committee. Coal quotations are as follows :—Noithum- 
berlands: Best Blyths, 30s. to 32s. 6d.; second Blyths, 
27s. 6d. to 30s.; best smalls, 16s.; households, 303. to 
32s. 6d.; Tyne prime steams, 32s. 6d.; Tyne second 
steams,. 27s. 6d. to 30s.; special Tyne smalls, i7s. 6d.; 
ordinary smalls, 14s. to 15s.; bunkers, 25s. Durhams : 
Best gas, 25s. to 26s.; second gas, 24s. 6d.; special Wear 
gas, 25s. to 26s.; coking unscreened, 25s.; coking smalls, 
23s. to 24s.; smithy, 25s.; ordinary bunkers, 25s. 6d. to 
26s.; superior qualities, 26s. 6d. to 27s.; foundry coke, 
40s. to 42s. 6d.; furnace coke, 28s. (at ovens); gas coke, 
26s. to 27s. 


Need for Scientific Development. 


A very important forward step in connection with 
the scientific development of the iron and steel trade of 
Cleveland was taken at this week’s meeting of the Cieve- 
land Institution of Engineers. Dr. Stead emphasised the 
necessity for research if the metallurgical trade of the 
district is to be developed, and proposed the establishment 
by the Institution of a Research Committee. At present, 
he pointed out, there seemed little chance of establishing 
a technica! college, but the need of a small engineering and 
metallurgical laboratory was imperative. He offered a 
subscription of £500 as a beginning, and expressed the 
hope that the iron and steel firms in the district would 
subscribe according to their capital. Dr. Stead’s offer was 
received with enthusiasm, and the subject was referred to 
the Council of the Institution for consideration. 








SCOTLAND. 
(From our own Correspondent.) 


The Industrial Position. 


THE passing of time reveals very little alteration 
in the industrial situation in Scotland and business week 
by week is characterised by increasing demands and 
tremendous activity. The question of high values is 
becoming more and more insistent, and unfortunately 
the difficulties in the way of a moderate level of prices 
are apparently increasing rather than the reverse. Such 
difficulties as the scarcity of raw materials and a dearth 
of skilled labour have had to be faced since the very 
beginning of the war, ‘and have been gradually added to 
by a growing scarcity of unskilled labour and insufficient 
transport facilities of all kinds. The labour problem 
is as complex as ever, and the “dilution of labour” 
scheme does not appear to meet the case in some instances, 
while in many casts the men are totally opposed to the 
scheme, and will have nothing to do with it until forced, 
but no material opposition to the scheme is being offered 
in factories where it has been announced that the female 
worker will be paid the same wage as a man employed on 
a similar job. The opinion has also been expressed that 
the introduction of female labour into factories already 
established in Scotland is only necessary in a limited 
number of cases. One is led to wonder whether the men’s 
attitude towards female labour is as much actuated by 
the wages question as by the premonition that the outcome 
might be the drawing a line of demarcation between the 
real skilled worker and the so-called skilled worker and 
its accompanying effect on remuneration. In other words, 
why should any man because he comes under the heading 
of skilled engineer, having served five years’ apprentice- 
ship, be entitled to receive £2 2s. per week for performing 
a job that any intelligent person could do after one or 
two weeks’ training, while the real skilled worker earns 
no greater remuneration on the completion of a week’s 
service entailing mechanical initiative and considerable 
trade knowledge ? In short, why should the man who has 
made good use of his term of apprenticeship and with 
experience become a skilled worker be forced by a society 
to pay for a bad or indifferent worker? This naturally 
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leads one to the conclusion that if every worker were 
paid according to his ability or deserts there would be no 
more outcry against the dilution of labour. Until the 
British worker assumes his separate manhood and refuses 
to be led by a string hither and thither with every wind 
that blows, or until such time as a scheme may be devised 
directly between master and man equable to both parties 
without disturbing the relationship which must necessarily 
exist between the two, we shall be confronted with labour 
troubles and unrest. 


Pig Iron. 


A very strong tone exists in the Scotch pig iron 
market, and values are on an extremely high level. A 
large quantity of hematite is being consumed locally, 
and the demand for ordinary qualities has improved to a 
considerable extent recently. The export inquiry is also 
of an expanding nature. The strength of the trade has 
been reflected in’ the warrant market. Large withdrawais 
have been made from stores, and stocks now stand at 
94,018 tons, compared with 116,098 tons at the end of 
1915, and this, combined with a certain amount of specu- 
lative buying, has had a hardening effect on prices, which, 
although already on a very high level, show a tendency to 
advance still further. Cleveland iron closed at 93s. 5d. 
per ton cash buyers, compared with 88s. 6d. per ton in the 
preceding week. The turnover amounted to 17,000 tons. 


Quotations. 


The prices of Scotch makers’ iron are still advanc- 
ing. and are quoted as follows :—Govan and Monkland, 
f.a.s. as Glasgow, Nos. 1, Ills.; Nos. 3, 110s.; Carnbroe, 
No. 1, 115s.; No. 3, 110s.; Clyde and Gartsherrie, Nos. 1, 
120s.; Nos. 3, 112s. 6d.; Summerlee, Calder and Langloan, 
Nos. 1, 117s. 6d.; Nos. 3, 112s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 117s. 6d.; No. 3, 110s.; Eglinton, at 
Ardrossan or Troon, No. 1, 112s. 6d.; No. 3, 110s. 6d.; 
Dalmellington, at Ayr, No. 1, 113s.; No. 3, L11s.; Shotts, 
at Leith, No. 1, 117s. 6d.; No. 3, 112s. 6d. per ton. 


Finished Iron and Steel. 


Business in the finished iron and steel trades 
continues to move on much the same lines as for some 
time back, and values are still tending upward. The 
pressure for delivery of all kinds of steel is unabated, and 
so far as sectional mills are concerned the output is taken 
up with shell bars, leaving very little room for ordinary 
mercantile ‘specifications. Plate mills are full to over- 
flowing, more particularly those engaged on the lighter 
gauges. The export demand continues satisfactory, 
especially on account of the allied countries. Black sheet 
makers are still encountering considerable difficulty in 
securing adequate supplies of raw materials, and outputs 
are consequently suffering. While outputs are large, they 
are not equal to the demand, and arrears are accumulating. 
The price for 7 to 11 b.g. is £17 15s., less 24 per cent. for 
(ilasgow delivery. Malleable iron makers are very busy. 
Their iron and steel products are in strong demand, and 
there is never any scarcity of work. As a matter of fact, 
producers are not in a position to give the delivery specified. 
Some makers are now asking £14 per ton, less 5 per cent., 
for “‘Crown” bars for home delivery, but the usual 
quotation is from £13 10s. to £13 15s. per ton. 


Coal. 


Active conditions prevail in all districts in 
Seotland. The home demand is fully maintained, and 
the export inquiry is strong, while a better supply of 
tonnage is available. All qualities of round coal are in 
heavy demand, and some sorts, such as ells, splints and 
navigations of the best quality, require about three weeks’ 
notice. Outputs of smalls, too, are being easily disposed of 
and prices all round are very firm. A lot remains to be 
done in the way of improving transit arrangements. Rail- 
way facilities are far from satisfactory, while the difficulty 
of securing licences is affecting the export trade to a con- 
siderable extent. All things taken into account, however, 
the collieries are well placed, and the general position of 
the trade is satisfactory. The aggregate shipments from 
Seottish ports during the past week amounted to 196,655 
tons, compared with 204,827 tons in the preceding week 
and 192,787 tons in the corresponding week of last year. 
Eli coal is quoted, f.o.b. at Glasgow, 22s.; splint, 25s. to 
34s.; navigations, 24s. 6d. to 25s. 6d.; steams, 19s. to 
23s.; treble nuts, 21s. 3d. to 21s. 6d.; doubles, 20s. 6d. 
to 21s.; singles, 19s. 3d. to 19s. 6d.; best screened naviga- 
tion coal, f.o.b. at Methil or Burntisland, 26s. to 27s.; 
first-class steams, 26s.; best screened steam coal, f.o.b. 
24 Leith, 23s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal market is devoid of a great deal of its 
old-time interest. There is practically nothing in the 
nature of big inquiries from abroad with consequent 
competition for the business and speculation as to the 
prices secured. All this has gone by the board, and it 
resolves itself into the Government authorities taking the 
lion’s share of supplies, with ordinary exporters struggling 
hard for the balance that can be spared by collieries. 
There is a little business passing, but it is, in fact, of very 
small proportions. The man who speculates on the sale 
and shipment of single cargoes is gradually being elimi- 
nated, and it is common discussion in coal commercial 
circles that ere long the only shipments that will be pos- 
sible will be those on the part of the Government, those 
who have contracts with our Allies, particularly French 
railways, and those who own foreign coaling depéts. 
There is no doubt that the Government is very largely 
getting the coal trade into its own hands. The imperative 
demands of the Allies for fuel for railways and munition 
works at prices more reasonable than those which have 
heen reported, viz., £6 to £7 per ton, have unmistakeably 
borne fruit. The Government authorities are seeing to 


it that coal is shipped, and it is the heavy quantities 
which are being dispatched which make the market for 





the balance so strong. How long the present pressure is 
likely to last cannot be gauged, but from all accounts 
there is no prospect of any immediate relaxation. Heavy 
calls are also being made upon the patent fuel manufac- 
turers, who have been asked by the Admiralty to tender 
for 100,900 tons for shipment between now and the end 
of the year. 


Foreign Coal Exports. 


Increased activity in shipments on Government 
account naturally means decreased operations on the part 
of the general exporters. The returns of foreign exports, 
showing as they do a substantial reduction on the figures 
of a year ago, therefore indicate that Government work 
has been very heavy, as all the docks were fully employed. 
The total quantity of coal sent to foreign destinations 
from Cardiff, Newport, Swansea and Port Talbot was 
364,302 tons, which, compared with 457,307 tons for the 
corresponding period of last year,is less by 93,005 tons. 
From the port of Cardiff shipments amounted to 210,525 
tons, which was a decline of 71,816 tons, the chief destina- 
tions being Buenos Aires 12,858 tons, Genoa 21,219 tons, 
Naples 14,081 tons, Port Said 13,989 tons, and St. Vincent 
12,272 tons. Newport's contribution was 52,119 tons, 
or 15,647 tons below the quantity a year ago, Rouen 
receiving 10,110 tons. Swansea shipped 42,326 tons, 
which was a reduction of 33,085 tons. The chief port was 
Rouen with 17,777 tons. Port Talbot recorded an 
increase, the total being 29,322 tons. 


Non-unionism. 


The miners in the Dowlais district have decided 
to tender fourteen days’ notice on Monday next to ter- 
minate contracts in order to deal with the non-unionists. 
Feeling has been rather acute on the question in this 
district for several months past, as a large number of 
men have refused to join the Federation. Meetings and 
** show cards * have failed to have the desired effect, and 
the consequence is that the Federationists have decided 
to take a strong line, even to recommending a stoppage in 
order to clear their ranks of the non-unionists. 


Stone-dusting Experiments. 


It was reported at a meeting of the Executive 
Council of the South Wales Miners’ Federation on Saturday 
that the Home-office was issuing orders that stone-dusting 
should be carried out in steam coal collieries throughout 
the country. Messrs. J. Winstone and J. Barker stated 
that they had been to Eskmeals and had seen the experi- 
ments and the effect of the mixing of coal dust in the 
proportion of one to one with stone dust. This gave no 
sign whatever of an explosion. They had also tested the 
effect of electricity and found that explosions did arise 
through the signalling wires. They had also tested 
safety lamps in various ways, but the Home-office had 
been requested not to issue any order for stone dusting 
in mines until the matter had received further considera- 
tion by the British Executive Council of the Miners, the 
fear being that unless great care were exercised serious 
detriment would be caused to the health of the workmen. 


Dry Dock Combines. 


The past few weeks has seen a remarkable 
development in the union of dry dock interests in South 
Wales. The arrangement for the acquisition of a controlling 
interest in the Barry Graving Dock and Engineering 
Company’s property by the Cardiff Channel Dry Dock 
and Pontoon Company, Limited, is now certain to be 
accomplished, and the deal will be completed on March Ist. 
Mr. Frank Shearman, chairman of the firm of John Shear- 
man and Co., Limited, and managing director of the 
Mountstuart Dry Docks, Limited, has agreed to take over 
the property of Messrs. Mordey, Carney and Co., Limited, 
of Newport, while the Cardiff Junction Dry Dock Company, 
Limited, has received an offer to purchase from a local 
syndicate. The Cardiff Junction Dry Dock Company, 
Limited, of which Mr. Philip Turnbull, of the firm of 
Turnbull Bros., shipowners, is chairman, has a capital of 
£50,000, and for the past two years has paid a dividend 
of 10 per cent. 


Current Business. 


Day-to-day operations have been of quite a 
trifling amount, and there has been considerable competi- 
tion for the small parcels of free coal on the market. 
Production is not by any means satisfying, and although 
occasionally reports appear of efforts to secure the suspen- 
sion of the Eight Hours Act, nothing comes of them. 
The demand for coals is mostly for early loading, as there 
is hardly anyone who is inclined to buy ahead, and with 
strong conditions prevailing from week to week, the 
disposition of buyers in any way to discount values for 
forward shipment diminishes. The Admiralty authorities 
decline to release any of the superior coals and are making 
calls on a number of the lower grades. This is reflected 
in an increased inquiry for inferior qualities, which as a 
consequence are well booked up. At the present time 
the docks are well supplied with tonnage and colliery 
stems are tight. At the same time there is very little 
tonnage offering for employment. There are fewer 
British and Allied steamers available because of the 
requisitioning that has been taking place, and evidence 
of the restricted business that is taking place is seen in 
the paucity of chartering. As far as values are concerned 
ordinary second Admiralties are placed about 36s., but 
this is a nominal figure, as the coals are out of the market. 


Best drys are in much the same category, and are quoted 
at 36s. to 37s., while buyers have to pay 35s. to 36s. for 
ordinary drys. 
veins and Western Valleys ranging about 35s. to 36s., with 
best Eastern Valleys commanding 34s. to 35s., with very 
little about. 
Valleys between 33s. and 34s. 
strong on the basis of about 35s. for No. 3 Rhondda large 
and 30s. 6d. to 31s. 6d. for No. 2 Rhondda large. 
coals continue steady at round about 19s. 6d. to 20s. for 
best bunkers and 18s. to 19s. for seconds, with Ils. to 
16s. ruling for cargo sorts. 
about 35s. to 37s. 6d. Pitwood last week showed weak- 
ness on account of the excess quantity of 9ft. lengths on 


Monmouthshires are firm, both best black 
Sales have been effected in ordinary Eastern 
Bituminous qualities are 


Small 


Patent fuel is nominally 





the market, and business was done as low as 45s., but since 
then supplies have been cleared and prices have improved, 
sellers asking from 49s. to 51s. for half 64ft. and half 9ft. 
lengths. Supplies of home-grown timber can be secured 
at much lower figures, but colliery owners experience 
trouble in getting regular delivery, and find it easier to 
get supplies imported. One colliery is reported to be 
making an experiment in economy. The management is 
utilising whole timber only in places from which they can 
be reclaimed, but in other places the sticks are cut into 
two pieces. Each piece of timber 6}ft. or 9ft. in length 
is cut longways into two pieces, and it has been found 
sufficiently strong to meet Home-oftice requirements. 
As the result of this economy as so far practised it is 
understood that the company’s increased cost of pitwood 
has only amounted to 7d. per ton. 


LATER. 


There is no change in market values, which remain very 
firm. It is possible, however, that the heavy gale may 
delay tonnage to the extent of interfering with the arrange - 
ments of some colliery owners, but such dislocation is 
régarded as likely to be only temporary. There is no 
material expansion in business, although rather more 
inquiry is about for early March supplies, seeing that coals 
for this month are so scarce. It is very hard, however, to 
gauge conditions, even for the near future. Chartering is 
very slow and certainly nothing like sufficient to keep the 
market good, while exporters are experiencing difficulty 
in securing export licences for Spain and Portugal. In 
some quarters this is interpreted as a desire on the part of 
the Government authorities to bring down values of coals 
and freights, but this view is not generally entertained, 
the opinion being rather that the authorities deem it 
advisable to check supplies going to neutral destinations, 
seeing that the needs of this country and the Allies are so 
heavy. The new Order in Council concerning vessels over 
500 tons gross requiring licences for voyages, other than 
steamers engaged in the coasting trade, has come as no 
surprise, and in fact was generally expected in view of 
the Government declaration regarding tonnage control. 
It is looked upon as only a means of assisting the Govern- 
ment to keep a closer grip on vessels, and to enable it to 
divert tonnage into channels most required by this 
country and the Allies. Some idea of the extra costs falling 
upon coalowners is given by the statement made by the 
chairman of the Albion Coal Company on Wednesday, 
when at the annual meeting of the shareholders he said 
that pitwood had cost the company during the past year 
£10,000 more than in 1914. 


Appointment of Arbitrator. 


The Board of Trade has appointed his Honour 
Judge A. O'Connor as arbitrator to adjudicate on what is 
known as the lost 5 per cent. dispute in the anthracite 
district. Sir Laurence Gomme, who was originally 
appointed, was compelled to resign the position on account 
of ill-health. Judge O'Connor has been the County-court 
Judge for Wilts and Dorset since 1911. He has served on a 
number of Government Committees. 


Miners’ Wages. 


The wages question came up at a meeting of the 
Conciliation Board for the Coal Trade at Cardiff on Wed- 
nesday. The owners had given notice of their application 
for a reduction of 3} per cent. in the wage rate, while the 
workmen’s leaders had applied for a 5 per cent. advance. 
At the present time the wage rate stands at 59} per cent. 
above the 1915 standard, or 88} per cent. over the 1879 
standard. The workmen based their proposal for an 
increase in the wage rate on the ground that ‘‘ the present 
wage rate is not commensurate with the increase in the price 
of coal.” As was expected, the Board failed to agree, 
and therefore the question was referred to the new inde- 
pendent chairman, Lord Muir Mackenzie, for his casting 
vote. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. 6d. to 36s. 6d.; 
ordinaries, 34s. to 35s.; best drys, 36s. to 37s.; ordinary 
drys, 35s. to 36s.; best bunker smalls, 19s. 6d. to 20s.; 
best ordinaries, 18s. to 19s.; cargo smalls, 14s. 6d. to 16s.; 
inferiors, lls. 6d. to 14s.; washed smalls, 20s. to 22s.; 
best Monmouthshire black vein large, 35s. to 36s.; ordinary 
Western Valleys, 35s. to 36s.; best Eastern Valleys, 34s. 
to 35s.; seconds Eastern Valleys, 33s. to 34s. Bituminous 
coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 34s. 6d. to 35s. 6d.; 
smalls, 24s. to 25s.; No. 2 Rhondda large, 30s. 6d. to 
31s. 6d.; through, 25s. 6d. to 26s. 6d.; smalls, 16s. 6d. to 
17s. 6d.; best washed nuts, 26s. to 28s. 6d.; seconds, 23s. 
to 25s. 6d.; best washed peas, 25s. to 26s. 6d.; seconds, 
22s. 6d. to 23s. 6d.; patent fuel, 35s. to 37s. 6d. Coke : 
Special foundry, 45s. to 50s.; good foundry, 42s. 6d. to 
45s.; furnace, 35s. to 37s. Pitwood, ex ship, 49s. to 51s. 


Newport. 


There has been practically no change in the 
governing conditions, and as tonnage has been good and 
rather in excess of requirements values have ruled very 
firm. Prices are, in fact, better than a week ago, as coals 
are more difficult to pick up for loading, this month 
especially. Small coals continue to maintain recent 
levels. Approximate prices :—Steam coal : Best Newport 
black vein large,’ 35s. to 36s.; Western Valleys, 35s. to 
36s.; Eastern Valleys, 34s. to 35s.; other sorts, 33s. to 
34s.; best smalls, 18s. to 18s. 6d.; seconds, 16s. 6d. to 
17s. 6d. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s.; patent fuel, 33s. to 34s. Pitwood, 
ex ship, 49s. to 51s. 


Newport Metal Market. 


Production continues good in all departments 
of the local iron and steel trades, and values are very firm, 
with an upward trend. At the bar mills there has been no 
appreciable change, works being fully engaged and the 
inquiry for forward delivery good. Prices are nominally 
£12 to £12 10s. for both Siemens and Bessemer. Hematite 
is in demand and the difficulty in obtaining quotations is 
increasing. There is no change in the official price of 








Fer. 18, 1916 


THE ENGINEER 


165 








£7 5s. delivered. Tin-plates are much as last reported, 
though the inquiry has improved a little. Makers are not 
inclined to book up orders to any great extent, prices 
being on the basis of 26s. for 20 »~ 14 and 52s. 6d. for 
23 < 20, Bessemer and Siemens. In most cases works 
prices are, where obtainable, 6d. to 1s. above these figures. 


Swansea. 


Values of anthractie coals continue to ease down, 
the demand being nuthing like it was a month or so ago. 
The inquiry all round has been very slow this week for 
Swansea Valley coals, machine-made cobbles and nuts, 
though beans and peas have remained fairly firm. Rubbly 
culm has been in-rather more request, but duff is un- 
altered. Steam coals were strong and the demand very 
active. Approximate quotations :—Anthracite: Best 
malting large, 23s. 6d. to 24s. 6d.; second malting large, 
2ls. to 22s. 6d.; big vein large, 18s. to 20s.; red vein 
large, 18s. 6d. to 20s.; machine-made cobbles, 31s. 6d. 
to 34s.; French nuts, 32s. to 34s.; stove nuts, 31s. to 33s.; 
beans, 33s. to 33s. 9d.; machine-made large peas, 21s. to 
21s. 9d.; rubbly culm, 8s. to 8s. 6d.; duff, 2s. 9d. to 3s. 3d. 
Steam coal: Best large, 30s. 6d. to 35s.; seconds, 28s. to 
30s.; bunkers, 22s. to 25s.;*smalls, 14s. to 15s. 6d. Bitu- 
minous coal: No. 3 Rhondda large, 30s. 6d. to 34s. 6d.; 
through and through, 24s. 6d. to 28s.; smalls, 19s. to 
2Is. 6d. Patent fuel, 32s. 6d. to 35s. 


Tin-plates, &c. 


On the whole there has been quite the usual 
amount of activity in the local iron and steel trades, but 
with regard to tin-plates Swansea manufacturers have had 
to discuss the question of tin bar and sulphuric acid 
shortage, which threatens to have a serious effect on the 
industry, and compels makers to be very reluctant to 
accept fresh business. It is reported that several works 
are unable to work full time, and fears are entertained that 
there will be further restrictions placed on the exportation 
of tin-plates and sheets. Last week shipments from 
Swansea were unusually heavy, the quantity being 116,832 
boxes. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions: I.C., 20 x 14 112 sheets, 26s.; I.C., 28 x 20 

56 sheets, 26s. 6d.; 1.C., 28 20 112 sheets, 52s. 6d.; 
I.C. ternes,28 » 20 « 112 sheets, 45s. to 46s. Galvanised 
sheets, 24 g., £26 10d. to £27 10s. in bundles — Block 
tin, £182 5s. per ton cash, £182 5s. per ton three months. 
Copper, £106 5s. per ton cash, £104 15s. per ton three 
months. Lead: English, £32 15s. per ton; Spanish, 
£32 5s. per ton. Spelter, £99 per ton. Iron and steel: 
Standard iron,. 86s. per ton cash, 86s. 6d. one month ; 
hematite mixed numbers, 115s. per ton cash, 116s. one 
month ; Middlesbrough, 94s. 5d. per ton cash, 94s. 11d. 
one month ; Scotch, 100s. 6d. per ton cash, 101s. 3d. one 
month; Welsh hematite, £7 2s. 6d. to £7 5s. dd.; East 
Coast hematite, £7 12s. 6d. to £7 15s.; West Coast hema- 
tite, nominal. Steel bars: Siemens, £12 and upwards 
per ton ; Bessemer, £12 perton. Steel rails, heavy sections, 
{ll perton. Iron ore: Rubio, 37s. 6d. to 40s. per ton. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue InstirvoTion or MEcHANICAL ENGINEERS.—Annual 
general meeting at the Institution of Civil Engineers, Great 
George-street, Westminster. The annual report of the Council 
will be read. Subject of paper: ‘ Chisels,” by Mr. Henry 
Fowler. At 6 p.m. 

Tue Royat Institution oF Great Brrrars.—Albemarle- 
street, Piccadilly, W. The discourse will be delivered by 
Professor E. G. Coker. The subject is ‘ Polarised Light and 
its Application to Engineering.” At 5.30 p.m. 

British FouNDRYMEN’Ss AssocraTiIon.—At the Cutlers’ Hall, 
Sheffield. ‘‘ Foundry Practice,” by Mr. J. 1. Goodwin. At 
8 p.m. 


MONDAY, FEBRUARY 


Tuer Roya Society or Arts.—John-street, 
Fothergill Lecture. Lecture III. “‘ Flemish 
hy Rev. Dr. Herbert West. At 4.30 p.m. 


TUESDAY, FEBRUARY 22nD. 

THe ILLUMINATING ENGINEERING Socrety.—-At the House 
of the Royal Society of Arts, John-street, Adelphi, London. 
A discussion on ‘‘ Some Future Possibilities in the Design of 
Instruments for Measuring Illumination, with special reference 
to Photometers depending on Physical and Chemical Methods.”’ 
At 8 p.m. 

Tue Institution oF Crvit ENGINEERS.—-Great George-street, 
Westminster, S.W. Paper to be submitted for discussion : 
‘The Main Drainage of Cairo,’ by Mr. Charles Carkeet James. 
At 5.30 p.m. 


WEDNESDAY, FEBRUARY 23rp. 


THe WorsHrpruL CompANy OF CARPENTERS.—At the Car- 
penters’ Hall, London-wall, E.C. ‘‘ The English Roof,’’ by Mr. 
Arthur Keen. At 7.45 p.m. 

THE InsTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM 
Locat Srction.—In the Latin Theatre of the University, 
Edmund-street, Birmingham. Kelvin Lecture: Terrestrial 
Magnetism,” by Dr. Charles Chree, F.R.S. At 7 p.m. 

LivERPOOL ENGINEERING Socrety.—Royal Institution, Col- 
quitt-street. A paper will be read by Mr. Haydn T. Harrison, 
entitled “* Efficiency of Projectors and Reflectors.” At 8 p.m. 

Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Ordinary meeting. ‘Serbia as Seen by a Red Cross 
Worker,” by Miss H. B. Hanson, M.D. At 4.30 p.m. 


FRIDAY, FEBRUARY 25rn. 

Nortu-East Coast INnsTITUTION OF ENGINEERS AND 
In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Resumed discus- 
sion on “ The Standardisation of Stability Curves,” by Mr. 
Wilfrid Ayre. Paper to be read, ‘“‘ The Education of Youths 
Before and During their Apprenticeship,” by Mr. V. A. Mundella, 
At. 7.30 p.m. 

Royat InstiruTion oF GREAT Britatn.—Albemarle-street, 
Piceadilly, W. The discourse will be delivered by Professor 
Sir A. Quiller-Couch. The subject is ‘‘ The Commerce of 
Thought.” At 5.30 p.m. 


SATURDAY, FEBRUARY 267. 


CNGINEERS.—Caxton Hall, 
‘*The Mechanic in India,” by Mr. J. Howard. 


2Isr. 


Adelphi, W.C. 
Architecture,” 


THE 
SHIPBUILDERS.- 


THE INSTITUTION OF LOCOMOTIVE 
Westminster. 
At 2.45 p.m. 





TUESDAY, FEBRUARY 28ru. 


THe AssocraTION OF SUPERVISING ELECTRICIANS.—St. 
Bride’s Institute, Bride-lane, E.C. ‘ Illuminating Engineering,”’ 
by Mr. Leon Gaster. At 8 p.m. 


THURSDAY, MARCH 9ru. 


Tue Roya Sanirary InstituTe.—-90, Buckingham Palace- 
road, 8.W. A discussion on ‘‘ Food Inspection, Standards of 
Purity for Food Supply in War-time, and the Utilisation of 
Condemned Stores,”’ to be opened by Dr. J. Wright Mason 
(Medical Officer of Health, Hull) At 4.15 p.m. 








CATALOGUES. 


WILLANS AND Rosinson, Limited, Rugby, have sent us a new 
pamphlet dealing with the Willans-Oddie simplex direct-acting 
steam pumps. 

Tue Holophane system of scientific illumination for industrial 
lighting is described fully in a little booklet sent to us by Holo- 
phane, Limited, of 12, Charteret-street, Queen Anne’s Gate, 
London, 8.W. 

THE Timber Fireproofing Company, Limited, of Townmead- 
road, Fulham, 8.W., has sent us a booklet containing the Board 
of Trade recommendations as to the use of non-inflammable 
timber for railway coaching stock. : 

From Willans and Robinson, Limited, of Victoria Works, 
Rugby, we have received a neat little pamphlet on turbine- 
driven pumps for marine service, bilge ballast or salvage work. 
The turbines and pumps are described very fully. 

ELEcrric winding engines are dealt with in an admirably 
got-up catalogue recently issued by Robey and Co., Limited, of 
Globe Works, Lincoln. It contains many illustrations of 
winders which the firm has built and installed, as well as views 
of the interior and exterior of the works at Lincoln. 


THE Coventry Chain Company, of Spon End, Coventry, has 
sent us a new catalogue on the Coventry chains for motor cycles 
and cycles. The chains are fully described and illustrated, and 
there are tables giving dimensions, weights, breaking loads, and 
so forth. The publication is well got up and should, we think, 

rove of considerable assistance to motor cycle an@® cycle 
builders. 

From the Railway Track Supply Company, of 80, Grace- 
church-street, we have received a leaflet dealing with electric 
trucks. This firm has recently supplied a large number of these 
trucks to manufacturers engaged upon munition work. All 
these “ Elwell-Parker ” electric trucks are fitted with Edison 
accumulators. In many instances, we are told, these trucks are 
showing a saving in labour of 50 per cent. 


A CATALOGUE divided into four main sections dealing respec- 
tively with blast furnaces, coke ovens, riveted steel pipes, and 
general constructional work has been sent to us by Ashmtore, 
Benson, Pease and Co., Limited, of Stockton-on-Tees. It 
contains many fine illustrations of various plant and apparatus 
which the firm has manufactured and should prove interesting 
to engineers and managers, although, perhaps, more particularly 
to those associated with blast furnace and coke oven plants. 





MAGNETO parts and accessories for Bosch, Simms, Eisemann, 
Mea, U.H., and Splitdorf magnetos are dealt with in a well- 
compiled catalogue sent to us by the Runbaken Magneto Com- 
pany, Limited, of Camp-street Works, Manchester. In view 
of the difficulty of obtaining spares for German-made machines 
the publication should prove very valuable. It illustrates all 
the parts for the machines mentioned and gives the prices 
of every detail from a complete armature down to a single screw. 
At the end of the publication wiring diagrams and useful hints 
are given with regard to finding faults, and altogether the 
catalogue is at the present time a useful publication. 

WE have received from Mr. T. F. Craddock, of 7, East 
India-avenue, London, E.C., who is agent in this country 
for Burn and Co., Limited, of Howrah Ironworks, Bengal 
and Calcutta, a booklet entitled ‘‘ Made in India.” It is in 
the nature of a catalogue, and yet, unlike the catalogue, it 
is unburdened with wearisome detail. Instead, examples are 
given in well-reproduced half-tone prints of the highly diversified 
work which is turned out by this progressive Indian firm, and 
it is shown that the output includes railway rolling stock, 
pressed steel work, drop stamp forgings, heavy forgings, cast 
iron rings for lining wells, large caissons, steam tugs, river 
passenger steamers, launches, yachts, bridges, steel buildings, 
pipe lines, oil tanks, water tanks, permanent way material, 
mortar mills, cranes, steam engines, pumps, including those of 
the ‘Humphrey type, pulleys, winding engines, sugar mills, 
smelters’ ‘hearths, hydraulic presses, and ornamental ironwork. 
In fact, the firm of Burn and Co., Limited, which employs over 
5000 hands, and has an annual output of some 20,000 tons of 
finished material, appears to be able to undertake all kinds of 
engineering work and to carry it out extremely well. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Barry, Heap anp Co., in view of the conditions due to the 
war now obtaining in the Far West, have left their Vancouver 
interests in capable and trustworthy hands, and have once 
again established themselves at 110, Cannon-street, E.C.., 
where they propose to devote their attention to iron, steel and 
metal merchant, agency and brokerage business. 








Royat MeErTeoronoeicat Socrery.—The usual monthly 
meeting of this Society was held on Wednesday, February 16th, 
at 70, Victoria-street, Westminster, Major H. G. Lyons, F.R.S., 
President, inthe chair. Mr. C. E. P. Brooks, F.R. Met. Soc., read 
a paper entitled “‘ The Rainfall of Nigeria and the Gold Coast,” 
which dealt with the rainfall on the Guinea Coast and its hinter- 
land for the ten years 1904-1913. The driest month is January, 
with scarcely any rain, the wettest is June, and the monthly 
maps show how the rainy belt travels inland as the wet season 
comes on. In August it reaches its northernmost position, and 
the coast is drier during that month than in July and September. 
The coast is very rainy, the annual fall averaging 160in., and 
reaching 200in. in wet years at some stations in the Niger delta. 
The interior merges into the desert, with a rainfall of less than 
10in. annually. The variation of the rainfall from year to year 
is governed by the development and movements of the equatorial 
belt of low pressure and the sub-tropical “ highs,” while it is the 
alternation of dry and wet seasons which governs the temperature 
and humidity, rather than the position of the sun, and the 
dominant factor in Nigerian climatology is not temperature, but 
rain. A paper on “South African Coast Temperatures,” by 
Dr. J. R. Sutton, hon. member R. Met. Soc., was also read. 
This dealt with the normal monthly mean temperatures at 
selected stations on the eoast of South Africa, a few miles 
inland, and on the tableland, and the author endeavoured to 
connect the retarding of the maximum and minimum tempera- 
tures at certain stations with the moderating effect of the 
temperature of the sea and of the direction and force of the wind. 


BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification ia without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


7261. May 14th, 1915.—Compounp ENGINE CONVERTIBLE 
FROM STEAM TO INTERNAL ComBusTIoNn, G. R. Steward. 
Thorpe Holm, Fermoy-road, Thorpe Bay, Essex. 

The high-pressure cylinder A contains a piston provided with 

a central valve B, having projecting feet C. At the top of its 

stroke the piston-rod lifts the valve D and admits steam from 

the chamber E into the cylinder. Near the foot of the stroke 
the feet C strike the valve F with the result that hoth the valves 
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B and F are opened and the steam exhausts into the chamber G. 
H is the low-pressure cylinder. Its piston J at the foot of its 
stroke opens the valve K, admitting low-pressure steam below 
the piston. This steam exhausts through the ports L. To 
convert the engine to oil fuel the chamber E is replaced by a 
bonnet M, provided with an induction pipe and a sparking plug. 
Suitable ordinary valves, tappet rods, &c., are also provided. 
As an internal combustion engine the cylinder A works on the 
four-stroke cycle, while the cylinder H, using the exhaust gases 
of A, acts on the two-stroke eycle.—January 26th, 1916. 


TELEGRAPHS AND TELEPHONES. 


24,098. December 15th, 1914.—ImPROVEMENTS IN AERIALS 
FoR WIRELESS SIGNALLING, Marconi’s Wireless Telegraph 
Company, Limited, and Charles Samuel Franklin, both of 
Marconi House, Strand, W.C. 

It is the object of the inventors to provide a system of aerials 
for wireless signalling, in which the radiation shall have a 
maximum value in one direction only, gradually diminishing 
in value to zero at 90 deg. on either side of this maximum direc - 
tion, and being practically zero throughout the other 180 deg. 
In the diagram ABCD and A B'C'D are two equal rect- 
angular aerials, having the vertical sides AD common. In 
AD is inserted a tuning condenser K, and an oscillation gene- 
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rator X. EFGH is a simple rectangular aerial, having a 
tuning condenser L and an oscillation generator Y. This aerial 
is erected in substantially the same plane as the double rect- 
angular aerial, and symmetrically with respect to it, so that there 
is no coupling between the two systems. The two oscillation 
generators Y and X produce oscillations of the same frequency, 
and are arranged so that the phase of one set of oscillations is 
adjusted relative to the others. The oscillations may, however, 
be produced by a single oscillation generator combined with any 
well-known ph4se-splitting device. Another diagram is given 
showing two frames in series.—January 19th, 1916. 


LIGHTING AND HEATING. 


11,660. August 12th, 1915.—Arc Lamps witH ENCLOSED 
Vortraic Arc, Allgemeine Elektricitéts Gesellschaft, 2-4, 
Friedrich Karl Ufer, Berlin, N.W., 40, Germany. 

The construction illustrated represents two voltaic ares 
arranged in series, each comprising a larger tungsten sphere A 
serving as an anode, and a smaller sphere B serving as cathode, 
and also an intermediate part C consisting of uranium dioxide 
and presenting the form of a short flanged cylinder. The elec- 
trodes are mounted on thin tungsten rolls or wires D and E. 
In order to ensure good contact between the intermediate part 
C and the electrodes, each intermediate part is guided by means 
of a bore directly on the rod E of the anode, and rests loosely in 
a wire fork. On the underside each intermediate part presents 
a cavity which comes above the anode A. The two forks are 
fused into a glass disc G, which by the intermediary of a rod H 
is carried by the armature K of a solenoid. The latter is guided 
in a glass tube L, which projects to the exterior from the interior 
of the foot of the lamp M. The small tube L is sealed towards 
the exterior, but communicating with the interior of the lamp, 
so that it is exhausted or charged with gas simultaneously with 
the bulb. Consequently, it is unnecessary to provide an air- 
tight guidance where the rod H of the magnet armature K 





"passes through the place N where the lamp foot is compressed. 
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It is advantageous to insert a small tube of copper or brass for 
leading in the rod H where the lamp foot is compressed. By 
means of the spring O the shock exerted when the armature 
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talls from the intermediate part E is reduced, thus preventing 
the electrodes from yielding or altering their position.— 
January 19th, 1916, 


PAPERMAKING MACHINERY, 


3286. March Ist, 1915.—-ApPparatus EMPLOYING STEAM, BOTH 
FOR POWER AND FOR DRYING, MORE ESPECIALLY FOR USE 
IN CONNECTION WITH PAPERMAKING APPARATUS, T. D. 
Nuttall, Park View, Walmersley-road, Bury, Lanes. 

Fer each Fourdrinier A there is a steam engine B. The six 
engines B drive on to a common countershaft C, from which 
power is taken to drive the pulp-preparing devices—for example, 
the beaters or breakers D. Each steam engine also drives a 
dynamo E, the current from which is led to a common switch- 
board F. From this board the current is sent to constant-speed 
motors G, driving such constant-speed parts of the plant as 
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the stuff pumps, strainers, &c., and also to the variable-speed 
motors H, which drive the variable speed parts of the Fourdrinier. 
The steam supply pipe J common to all the engines is connected 
to the common exhaust pipe K, which supplies the steam used 
in the Fourdrinier drying cylinders, by a pipe L containing 
an automatic valve which opens should there be insufficient 
exhaust steam at any time for the drying cylinders. Should 
there be an excess of exhaust steam, a relief valve opens and 
returns the surplus to the boiler hot-well.—January 26th, 1916. 


ORDNANCE AND ARMOUR. 


9975. July 8th, 1915.—SuHtetp For DEFENSIVE PURPOSEs, 
Compagnie des Forges et Acieries de la Marine et d’Home- 
court, 98, Rue de la Victoire, Paris, and L. Snoeck, 18, 
Rue Aufray, Le Havre, France. 

A rectangular nickel steel plate A, slightly bent in the centre, 
is provided with two cheeks B, to each of which a supporting 
leg C is attached by a pivot. The position of the legs relatively 
to the shield can he fixed by the chains D. Each leg carries a 
wheel E, which can be locked in position by a pin F. G is a 
handle bar and H a stop on the legs to limit the relative move- 
ment of the legs and the shield. Look-out windows which can 
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be covered by locking flaps are provided in the shield. With the 
chains D on their hooks and the wheels locked by the pins F, the 
shield is advanced by making it ‘“‘ walk” first on its edge J, 
allowing the arms to close up to it, then on the wheels, so per- 
mitting,the edge J to be moved a step forward. The shield is 
adapted to spread out until it rests on the stops H, in which 
condition it is claimed to be a protection against shrapnel. 
It is also adapted to act as an overhead cover when laid across 
a_trench.—January 26th, 1916. 





MISCELLANEOUS. 


754. January 18th, 1915.—APpPARATUS FOR ADDING CHEMICAL 
REAGENTs TO WaTER, SEwace, &c., A. J. Bell and P. A. G. 
Bell, Calder Ironworks, Ravensthorpe, Yorkshire. 

The sewage flows through the pipe A. On the side of this 
pipe there is a cylinder B connected to the pipe by a port ©. 
In the cylinder a reciprocating ram D works, This ram is pro- 
vided at one point with a series of small holes E. On the out- 
stroke the sewage in these holes is discharged into the drain F. 
On the return stroke the holes are filled with reagent as they 
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pass through the chamber G, the air in the holes escaping round 
the reagent supply pipe H. At the end of the return stroke the 
reagent is discharged into the sewage in the cylinder B, and 
the holes once more become filled with sewage. It is claimed 
that the device prevents the stock of reagent from being con- 
tinually diluted by the sewage withdrawn by the ram. 

January 26th, 1916. 

875. January 19th, 1915.—Merans For ProrectinG Surps 
‘anD Harsovurs, F. A. Bullivant, 72, Mark-lane, London, 
E.C., and G. M. Selby, West Ferry-road, Millwall, London. 

This is a shock-absorbing fender-chain device, composed of 

two sets of strands A B, laid as shown over bearing pieces C. 

The strands A may be of steel and the strands B of iron or other 

means may be adopted of securing the result that the strands A 
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are stronger than the strands B. On the reception of shock 
the strands B break and the strands A, unbending, absorb the 
shock. It is presumed that the device is intended for stretching 
across dock entrances to protect the lock gates. The specifica- 
tion contemplates the use of the device stretched within the 
double hulls of ships, so as to afford additional protection against 

mines and torpedces,—January 26th, 1916. 

876. January 19th, 1915.—Mxrans ror DETERMINING THE 
RELATIVE ANGULAR VELOCITY AND PHASE OF REVOLVING 
Boptrs, Sir C, A. Parsons, 8. 8S. Cook and L. M. Douglas, 
Turbinia Works, Wallsend-on-Tyne. 
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The two shafts A B_carry claw clutches C D and are to be 
coupled together when_they are running at_the same speed and 





in a given phase relationship. The shafts carry cup-like members 
E F, one within the other, These cups are slotted round their 
periphery with five slits, the edges of which are bevelled. The 
slits on the outer cup lie at an angle as at G. Those H on the 
inner are parallel with the shaft A. A light J, fixed inside the 
inner cup, illuminates the points where the two series of slits 
intersect. Owing to the persistance of vision, these points of 
light merge into a circle of brightness round the outer cup. The 
position of this line across the face of the cup indicates the 
phase of the two shafts AB. A line J may be marked on the 
surface of this cup so as to show the position which the line of 
light should oceupy when the phase is right.-—January 26th, 1916, 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is* 
specially compiled for Tor ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of five of the patents given below £56 and on each 
of the remainder £45 have been paid in renewal fees. 


No. 3970/06.—Artificial stone. In the manufacture of 
artificial stone from asbestos and cement or like materials the 
films of cementitious materials are separately fed in the form 
of sludge on to an endless band so as to form alternate layers. 
For this purpose a number of receptacles containing alternately 
cement slidge and asbestos sludge are arranged beneath an 
endless felt band and provided with rotating drums or the like 
to convey the sludge to the band. The two outer layers prefer- 
ably consist of cement, and the slabs may be strengthened by 
metal or fabric between the layers. The edges of the slabs 
are rounded in order to prevent the water from creeping up at 
the edges of the slabs and to give a neater appearance. Lukacs, 
L., Hungary. 

No. 4126/06.—Firearms. Relates to automatic guns in which 
the breech-block is actuated by a pair of toggle links and a 
connected spring, and consists in interposing between the spring 
and a link connected to the toggle link a bell-crank lever. A 
similar arrangement may be employed for sliding barrels. 
Luger, G., Berlin. 

No. 4289/06,—-Rolling metals. In tube-rolling mills the 
fork is fed forward to the rolls by means of a fluid-pressure 
eylinder or a spring mounted on the earriage and of sufficient 
capacity to give the whole forward movement of the work, 
without necessitating movement of the carriage. Deutsch- 
Oesterreichische Mannesmannrohren Werke, Germany. Dated 
March 8th, 1905. 

No. 5153/06.—Electrie motors; motors, controlling. Asyn- 
ehronous alternating current motors are regulated by coupling 
them with alternating-current commutator motors fed with 
current from the secondary winding of the asynchronous motor, 
further regulation being effected by shifting the brushes or by 
including a regulable series transformer in the stator cireuit 
of, or otherwise regulating, the commutator motor. Elek- 
trizitats-Akt.-Ges., vorm. W, Lahmeyer and Co., Germany. 
Dated March 18th, 1905. 

No. 5616/06.—Ammunition ; fuses for projectiles. Relates 
to a safety device for clockwork fuses. Krupp “Akt.-Ges., F., 
Germany. Dated April 14th, 1905. 

No. 5617/06.—Ammunition ; fuses for projectiles. Relates 
to means for locking the timing mechanism of clockwork fuses 
of the kind described, to enable such fuses to be used as per- 
cussion fuses. Krupp Akt.-Ges., F., Germany. Dated April 
18th, 1906. 

No. 5868/06.—Millstones. Artificial millstones of concrete 
or the like with a flat, conical or spherical grinding surface are 
made up of two zones. The outer zone contains the grinding 
surfaces formed of quartz embedded in cement made from 
magnesite, the spaces between the sections being formed of «a 
softer material, such as the cement without any quartz. The 
inner zone next to the feed inlet is formed of highly-resisting 
material, such as the cement with a greater proportion or greater 
surface of the quartz, Romer, A., Germany. 

No. 5960/06.—Ordnance ; sights. Relates to sights, with 
independent line of sight, of the kind described, and consists 
in the provision of means for roughly or finely adjusting the 
sight independently of the elevating gear. Krupp Akt.-Ges., F., 
Germany. Dated April 17th, 1905. 

No. 6401/06.—Springs. Relates to vehicle bearing springs 
arranged to absorb longitudinal as well as vertical shocks, and 
consisting of a group of springs composed of flat spiral springs 
alone or in combination with springs of another type. Sgal, L., 
and Schwanda, J., Vienna. 











ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Ecclestor.-place, 8.W. 


ORDERS 
For week commencing February 21st, 1916, by Lieut.-Col. C. B. 
Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 

Monday, February 21\st,—Sections 1 and 2, Technical. Sections 
3 and 4, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Tuesday, February 22nd.—School of Arms, 6 to 7 p.m, 

Thursday, February 24th.Shooting for Sections’] and 2 and 
Signalling Class, 

Friday, February 25th.—Sections 3 and 4, Technical. Sections 
1 and 2, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Saturday, February 26th.—Uniform Parade, 2.45 p.m. 

Sections for Technical parade at Headquarters, 
Electrical Engineers, 46, Regency-street, S.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

E. G. Fiemine, 
Company Commander and Acting Adjutant. 


London 
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MANCHESTER TO BURY ELECTRIFICATION. 
No. VI.* (Conclusion). 
THE COACHES—CONSTRUCTION, 


Tue rolling stock which will be employed on the 
Manchester to Bury service has all been built at the 
Lancashire and, Yorkshire Railway Company’s Car- 
riage and Wagon Works at Newton Heath. A 
very great deal of care has been expended on the 
design and constriiction of the vehicles, which 
possess several distinctive features as compared with 
the coaches of any other railway in this country, 
whether it be worked by electricity or steam. In 
the first place, no other material but metal has 
been employed in their construction, so that they 
may be regarded as being entirely fireproof. Then, 
again, the usual step-board which is used on most 
British trains has been dispensed with, and the 
height of the floors has been so arranged that passen- 
gers will be able to enter the vehicles direct from 
station platform level without making any inter- 
mediate step. This arrangement has been made 
with thé idea of quickening the ingress and egress 
of passengers at stations. Several views of the 
interiors and exteriors of the coaches are given in Figs. 
51, 52, 53, 54, and 55, on page 176, and drawings are 
given on page 168 and in our two-page Supplement. 

The coaches are of two kinds—motor cars, and 
trailers—and there are two classes—first and third— 
each vehicle being devoted to one class, first or third. 
There are no composite coaches. Allof the vehicles, 
whether first or third, motor or trailer, have the same 
principal dimensions. Their overall length measured 
over the couplers is 65ft. 3in., the length, measured 
over the bodies being 63ft. 7in. The height to the 
top of the roof is 12ft. 44in. The distance between 
the centres of the bogies is the same in both the 
motor coaches and the trailers, i.e., 45ft., but whereas 
the wheel base of the motor car bogies is 9ft., that of 
the trailers is 10ft. A view of one of the trailer 
bogies is given in Fig. 45. Each motor coach weighs 
54 tons and each trailer car 29 tons, so that the weight 














Fig. 46—TRAILER BOGIE 


of an ordinary five-car train, without passengers, will 
Ye 220 tons. The cars are all of them—whether 
motor or trailer—arranged with driving compart- 
ments at both ends so that, no matter what the 
constitution of the train, it can always be driven 
from either end. This provision will obviously tend 
to speed in operating, since it will reduce shunting 
operations to a minimum. When the traffic increases 
or decreases it will only be necessary to uncouple or 
couple up vehicles so as to obtain the seating accom- 
modation necessary for the time being, no further 
shunting being required. 


COMPOSITION OF TRAINS. 


The standard train will, however, consist of five 
ears. The first car will be a third-class motor coach. 
Immediately behind this will come either a first-class 
or a third-class trailer: then another third-class 
motor vehicle; then either a third or a first-class 
trailer—there is only to be one first-class coach per 
train—and finally a third-class motor vehicle. As 
each motor car has, it will be remembered, four motors 
each of 200 horse-power, the total power on a five- 
coach train will amount to. 2400 horse-power. When 
the full number of five cars is not needed, trains 
consisting of two, three or four coaches will be 
employed according to the traffic requirements. 

The total length of the standard five-car train 
will be 326ft. 3in. overall, and a train of this length 
will provide sitting accommodation for a total of 389 
passengers; 7.e., 72 first-class and 317 third-class. This 
number iS made up as follows :— 


Three third-class motor coaches .. 229 
One third-class trailer es 95 
One first-class trailer 72 

389 


At one end of each third-class motor coach there 
is a luggage compartment, and it is this which accounts 
in some measure for the differences in carrying 
capacity between the third-class motor coaches and 
trailers, the divergence not being due, as might at 
first sight be supposed, entirely to the electrical 








* No, V. appeared February 11th. 


~ moulding. 


equipment, though a certain. amount of room is taken | 
up by that in addition to the space required for | 
the drivers’ compartments, which is common to all 
cars. Plans of the three types of coach, showing the | 
relative seating capacities of each, are given in| 
Fig. 46. Each coach is divided into two parts, 
approximately in the centre of its length, the two | 
parts being separated by a swinging door. One 
compartment in each of the third-class motor cars | 
is devoted to smokers, as is also one compartment | 
of each first-class coach. The third-class trailing | 


cars. may be used for non-smokers or for smokers, | 
may require. 


or for both, as occasion The cars 
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Fig. 46—-SEATING ACCOMMODATION 


are entered at the extreme ends of each vehicle, | 
through vestibules, and there is a gangway throughout 
the length of the train, so that passengers can pass 
from one car to another so as to secure a seat. Fixed 
and reversible seats are arranged alternately on 
each side of the gangway in third-class coaches, | 
while in the first-class coaches all seats are reversible. 
In the third-class coaches the seats on one side of the 
gangway are designed to hold three passengers each, | 
those on the other side each holding two passengers. | 
All the seats in the first-class are made to hold two | 
passengers. 

In outward appearance there is not very much | 
to distinguish the coaches from those used on other 
electrified lines, but actually the fact that they are 
made entirely of metal makes them entirely different. 
The “ all-metal’? car has, of course, been widely 
adopted in the United States and to some extent 
also in this country. But so-called “all-metal” 
coaches have by no means always been composed 
only of metal. Wood has been largely used for | 
windows, seats, packings, panellings and _ other | 
fittings. In the new Lancashire and Yorkshire coaches | 


| effective. 





1. Passenger commode handle, 2. Passenger commode handle. 


3. Hand strap tube. 4. Smoking tablet bracket. 5. Air extractor 
fitting. 6. Doorway moulding. 7. Hand strap tube end. 8. Partition | 
moulding. 9, 10 and 11. Seat mouldings. 12. Net rod bracket. | 
13. Emergency window moulding. 14. Pilaster. 15. Fanlight 
16. Net rod. bracket. 17. Seat moulding. 18. Door lock 
19. Seat moulding. 20. Door handle catch. 21. Waist 
moulding. 22. Side window frame. 23. Door commode handle. 
24. Photograph frames. 25. Door grip handle. 26. Emergency 
window fastener. 27. Hand strap tube bracket. 28. Door porter. 
29. Door pull plate. 30. Ashtray. 31. Cable outlet casting. 32. Fan- 
light frame. 33. Control cable casting. 


Fig. 47—ALUMINIUM FITTINGS | 
| 


escutcheon. 


all these things are made of metal, and it is an/| 
absolutely accurate statement that no wood whatever | 
is used in their construction. The only wood there | 
is is a covered trough or channel for leading the | 
‘trolley’ wire from the collector to the vontrol | 
chamber, and this is made of Jarrah wood, which | 
is only ignited with great difficulty. The framework 


| of the cars, are in polished aluminium. 


| fittings employed. 





| being roomy. 


| idea of them. 


is of steel; the panelling of the sides and roof is 
made of aluminium: sheets; the interior work is 
finished with mouldings of drawn steel and aluminium 
sections, and the net rod brackets, air extractors, 
electrical fittings, together with all the inside furniture 
In Fig. 47 
is shown an interesting collection of the aluminium 
It will be observed that even 
the frames of the photographs which are used to 
decorate the interior of the cars are made of “this 
material, and it is wonderfully effective. Then, too, 
the doors are made of steel—see Fig. 48—and 
examples of mouldings made from thin sheet steel 








OF VARIOUS TYPES OF COACH 


are given in Fig. 49. In fact, the cars which will 
run on this line will without doubt be the first pas- 
senger vehicles whether in this country or the United 
States, and probably in the world, in which metal 
has entirely superseded wood in the construction. 
The vehicles have been designed with a slight taper 
on the sides cf the bodies, and with elliptical roofs. 
They have large side lights and fanlights. At 
intervals along each side of the coaches there are wide 
emergency windows. The interiors give the impres- 
sion not only of being excellently lighted, but also of 
The floorings have been built up of 


“Keystone” or ‘‘Chanarch”’’ galvanised sheets, 


| which are riveted to the steel underframes, and on 


these sheets is laid ‘‘ Hexolith”’ or “‘ Dreolite ’> com- 
position. Externally the cars are painted in the 
standard colours of the railway company, while the 
interiors are finished in self colours, the lower parts 
being a dark brown; from the waist panels to the 
cornices a light shade of green and the roofs 
white. The photographs to which allusion has 
already been made are large panorama views of places 
of interest served by the line, and they are exceedingly 
The seats in the first-class coaches are 
upholstered in tapestry fabric and the floors are 
carpeted. The third-class seats are of rattan. The 

















Fig. 48—-STEEL DOORS 


| views of the exteriors and interiors of the two types 


of coaches appear on page 176, and give quite a good 
Heating and lighting are, of course, 
both carried out electrically. The distribution of 
the lights appears to be excellent. The heating 
fittings are carried in ducts along each side of the, cars 


| at floor level so as to ensure comfort in the coldest 


Then, too, there are fans for use when it is 
These are provided with two-way switches so 


weather. 
warm. 


| that they can either be made to supply fresh air from 


the outside or to extract foul air from the insides of the 
cars. Sanitary strap hangers, which are secured to 
the roof by aluminium brackets, are fitted in the 
third-class cars for use during rush periods. In a 
word, every arrangement appears to have been made 
for ensuring the safety, comfort, and convenience of 
the passengers. 
CONTROL EQUIPMENT. 

The control equipment of the cars is on the mul- 
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tiple unit system, and it is arranged to be worked 
ordinarily on the- automatic principle. That is to 
say, the driver, instead of notching up his starting 
lever by hand, as is the most usual method, simply 
puts the controller handle into the “full series’ or 
‘full parallel ’’ positions and the machinery ‘“ does 
the rest,’’ the various intermediate steps being per- 
formed automatically. However, these movements 
can be made by hend if desired, it being simply neces- 


sary, in order to do so, to move the reversing lever | 


to a'certain position. The control equipment on each 
car is capable of controlling the four 200 horse-power 
motors with a line voltage of 1200 to give “ series 
parallel ’’ and “ parallel combinations ’’ of the motors. 








Fig. 49-STEEL MOULDINGS 

The whole equipment is operated by 100-volt direct- 
current, supplied by a rotary transformer mounted 
under the car. 


All the 1200-volt equipment is housed in a special | 


high-tension chamber, the door of which is interlocked 


with the switch gear connecting the leads from the | 


shoes to the equipment. This switch must therefore 
be in the open position, and the contents of the chamber 
‘“*dead”’ before the chamber can be entered. The 
positions of the motorman’s compartment and of the 
1200-volt chamber are shown in our Supplement, 
and an enlarged plan and various elevations of these 
compartments appear on page 168. It will be 
observed that a great deal of ingenuity has been 
expended in arranging a large quantity of apparatus 








Fig. 50—VIEW OF UNDERSIDE OF 


in @ very small compass. The actual driver's ¢om- 
partment measures overall outside 3ft. 7ysin. by 3ft., 
and it contains the master controller, the brake valve, 
a hand-wheel brake, various switch and fuse boards, 
exhauster motor starter, vacuum regulator, vacuum 
gauge, &c. It is from this compartment too that 


the names that appear in a direction indicator, which | 


is arranged on the roof at the end of the coach, and 
which can be illuminated at night, are changed. 
The driver has an absolutely uninterrupted view of 
the line in front of him. The high-tension chamber 
only measures 6ft. 6in. by 3ft. Tysin. in outside 
dimensions, and it, as will be observed, contains a 
_ large amount of apparatus, the different pieces of 





| 
| which are all indicated in the drawing. All the 
| contactors, the reverser, and the motor cut-out are 
mounted on the inner wall of this compartment 
| opposite the window, and above them are arranged 
| the isolating switch, main fuse, main circuit breaker, 
| while in an auxiliary high-tension chamber is the 
| starting gear for the rotary transformer with its 
isolating switch. All the high-tension wiring is 
carried in flexible steel tubing. 
THE BRAKES. 
| ‘The brake valve in the motorman’s compartment is 
fitted with an emergency handle which, on release, 
| applies the brake instantly and trips the con- 
| trol circuit, thereby opening all the contactors. 
| The driver has always to hold this handle in his hand 
| when he is driving, so that if anything were to happen 
|to him and he failed to hold it exactly in the 
| correct position, the train would automatically be 
| brought to a standstill. The arrangements in the 
| driver’s compartments at each end of the coach are 
| identical, saving that in that at the end remote from 
| the high-tension chamber there is no brake pump 
| controller with its regulator. 
| The brake employed is of the standard automatic 
| vacuum type as used on the company’s other rolling 
stock, so that if necessary, ordinary coavhes may be 
connected as trailers to the electric coaches. The 
| vacuum is produced by means of a twin cylinder 
exhauster, which is driven through gearing by a 
Mather and Plett 5 horse-power motor. This may 
| be seen in Fig. 50, which gives a view of the underside 
| of one of the motor coaches, and which also shows 
| the brake cylinders and resistances. In arranging 
| the apparatus underneath the car a great deal of pains 
wes taken to ensure accessibility for maintenance 
purposes, and though there is a great deal of ma- 
|chinery and apparatus we can say from personal 
| inspection that it is all get-at-able. 


CONTROLLING ARRANGEMENTS. 


The reverser handle on the master controller has 
four positions. These are, reading from left to right, 
‘reverse,’ “‘ off,’ ‘“‘ahead automatic control,” 
‘ahead manual control.”” The latter is only for use 
in case of emergency should there be a failure of the 
automatic control. Normally, it is a stop which is 
sealed, so that the reverser handle cannot be placed 
in the “‘manual”’ position. There are four “ series ”’ 
three “intermediate ’’ and three “‘ parallel ’’ points, 
on the controller. There are also two additional 
positions by which the fields of the motors are shunted 
when higher speed is required for express traffic. 
All the cables, with the exception of the so-called 
“trolley ’’ cable, which is, as explained above, run 
in Jarrah wood casing, are carried in sheet steel 
troughs. Each equipment comprises fourteen con- 


“ 








MOTOR COACH 


tactors, which are of the “hammer” type with a 
rolling action, and are fitted with special soapstone 
| dished arc horns for receiving the arcs. The control 
| equipment for all the cars has been supplied by Dick, 
Kerr, and Co., Limited. 


HEATING, LIGHTING, &c. 


The heating of the coaches is. operated off the 
1200-volt circuit, but the lighting, pump motor, and 
control are all worked off the 100-volt circuit. The 
| trolley cables, of which there are two, one on each side 

of the car, are continuous throughout the trains, the 
| connections being made through couplers, as may be 
‘seen in Fig. 54, which represents the junction of the 





vestibules of two cars. This engraving also shows the 
multiple couplers for the control, and the coupler for 
the bell and brake exhauster control. 

In conclusion, we desire to express our best thanks 
to Mr. Aspinall for the facilities which he afforded us 
for inspecting the line and the works, and to Mr. 
Hughes and the various members of the railway 
company’s staff with whom we c&éme in contact for 
assistance in the preparation of this article, which was 
most willingly and courteously given. 








LABOUR AND WAGES. 





Tse Board of Trade Labour Gazette for February reports 
that in January the calling up of further groups for the 
Army accentuated the. shortage of male labour, and 
although the substitution of women for men extended in 
many directions, more volunteers from among women 
are needed to meet the industrial requirements. In the 
coal mining industry employment continued very good. 
In the pig iron industry employment continued good, but 
the industry was adversely affected by the shortage of 
labour and by the difficulties in obtaining sufficient 
supplies of coke, iron ore, limestone, &c. At iron and steel 
works employment continued good, and was much better 
than it was a year ago. Shortage of labour in every 
district was still reported. Great scarcity of labour was 
reported in the engineering and shipbuilding trades, and 
much overtime was worked. There was an improvement 
in the tin-plate trade, and most of the other metal trades 
continued active, with much overtime among brass 
workers, sheet metal workers, and makers of cutlery. 
Compared with January, 1915, a month of good employ- 
ment, a marked improvement was shown in nearly all the 
industries. -Trade unions with a net membership of 
944,092 reported 5649 (or 0.6 per cent.) of their members 
as unemployed at the end of January, 1916, compared with 
0.6 per cent. at the end of December, 1915, and 1.9 per 
cent. at the end of January, 1915. The changes in rates of 
wages reported as taking effect in January affected nearly 
488,000 workpeople and resulted in a net increase of £22,000 
per week. The number of disputes beginning in January 
was 38, and the total number of workpeople involved in 
all disputes in progress was 11,697, as-compared with 
8817 in the previous month and 5889 in January, 1915. 
The estimated total aggregate duration of all disputes 
during the month was 97,600 working days, as compared 
with 74,800 in December, 1915, and 55,900 in January, 
1915. ; 


Tue Munitions Tribunals established a few months 
ago under the provisions of the. Munitions of War Act 
have been the subject of a good deal of misconception. 
The principal Act, which became law in July, 19135, 
embodied an agreement between Government, capitalist, 
and working man. The object was to produce increased 
output of munitions. Power was taken to promote the 
settlement of labour differences by arbitration, to regulate 
labour, and to place munition factories under Government 
control. The employer was not to alter rates of wages 
without Government sanction; he was not to lock out 
his workmen, and his profits were to be limited, while 
the general ordering of work was to be subject to Govern- 
ment regulation. On the other hand, labour customs 
tending to restrict output were to be suspended for the 
war period, and workmen were only to be permitted to 
change their employment under certain conditions. It 
was principally to enforce these new duties that the 
Munitions Tribunals were called into existence. 





THE constitution of the Tribunals is in itself a guarantee 
of impartiality. The chairman is chosen by the Minister 
of Munitions and sits with two or more assessors chosen 
equally from panels representing employers and workmen. 
The Tribunals are of two classes—general and local. 
The kingdom is divided into ten divisions, in each of which 
a general munitions tribunal has jurisdiction, and each 
division contains a number of districts, in each of which 
a local tribunal has jurisdiction. From the inception of 
the Tribunals up to the end of the first week in February 
555 workmen have been convicted for striking, the average 
fine working out at a little under 30s. per man convicted. 
Seventy-one employers have been convicted of enticing 
workmen away from their employment and have been 
fined on an average over £5 each, exclusive of costs. 
Before the Local Tribunals the greater number of cases 
have been applications by workmen for leaving certificates. 
There have been 5658 of these applications, of which 
1447 were granted and 2510 refused, while 1472 were 
withdrawn or dismissed. In 229 cases the Court decided 
that no certificate was required. There have been 
altogether 4054 .convictions for breaches of workshop 
rules, for which fines to the amount of £3292 15s. (just 
over 16s. per man convicted) were inflicted. Of the cases 
of this kind 629 were dismissed and 1088 withdrawn. 





Mr. Brownie, Chairman of the Executive of the 
A.S.E., writing in the February Journal of the Society, 


| declares that the Munitions Act “‘ adequately safeguards ”’ 


the position of the engineer and that it will also be possible 
to “take action’ against employers who do not restore 
trade union conditions after the war. The object of 
‘* dilution ” is not to secure cheap labour for profit-seeking 
employers, but to secure a sufficient supply. of labour to 
meet the pressing requirements of the nation. It is 
incumbent upon all members, says Mr. Brownlie, to assist 
in the scheme. Mr. Robert Young, Secretary of the 
A.S.E., upon his return from Flanders, writes :—‘ I 
saw our men covered with the mud and dirt of the trenches 
cheerfully getting on with their work. . . . ‘Hurry up 
with the shells’ was the farewell salute of an officer and 
his men as I parted from them amid the ruins of historic 
Ypres. The lives of our soldiers, the safety of our nation, 
the hope of victory, the prospects of an early peace, 
depend on the work of the vast army of workers in the 
engineering trade.” ; 
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INSTITUTION OF MECHANICAL ENGINEERS. 


THE annual general meeting of the Institution was 
held last Friday evening in London. The annual 
report was taken as read, 


Amongst other things it showed that there has been a net de- 
crease of the membership during the year of 81. Since June the 
Institution House has been entirely at the disposal of the Govern- 
ment, at a rent, and will so remain until the end of the war. 
The Institution of Civil Engineers has kindly provided accom- 
modation for council and general meetings since May and has 
opened its library and reading-rooms to the members. The 
Alloys Research Committee’s work on the alloys of aluminium 
with zine and copper has been continued at the National Physical 
Laboratory, and, as bearing upon aeronautical construction, has 
been assisted by a Government grant for the erection and 
working of an experimental ingot and billet rolling mill. Pro- 
fessors Arnold and Read’s researches on the the double carbides 
of iron have been concluded.- The Steam Nozzles Research 
Committee has held three meetings and is designing apparatus 
for conducting experiments relating to the action of steam 
passing through nozzles and steam turbines. It is hoped that 
the experiments may be carried out at Manchester University. 
The Hardness Tests Research Committee has been considering 
the design of a machine to determine rate of wear as a measure 


Fic. 1.—Heavy Brass Work. 





Fic. 2.—Heavy Iron and Steel Castings. 
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Fig. 3.—Cylinder Repairs. (Right Hand.) 
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Fic. 4.—Side Tool. (Right Hand.) 
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of hardness. An existing machine at Teddington has not been 
found satisfactory. The work of the Refrigeration Research 
Committee has been suspended as the Reporter, Professor C. F. 
Jenkin, is on active service. The work of the Wire Ropes Re- 


search Committee has also been interrupted on account of the | 


During the year 661 members of the Institution have 


war. 
In response to a request, several 


been on active service. 


members submitted designs for a mechanical bomb thrower, | 


and these were forwarded to the War-office, as were designs for 
apparatus for destroying barbed wire entanglements and for 
clearing mines from the products of the mine explosion. Designs 
for non-slip chains for rubber tires of motor wagons were also 
submitted. At the request of the Director of Fortifications and 
Works a list was compiled of the names of mechanical engineers 
with whom the War-office might communicate regarding pro- 
blems arising out of the war: ° - 

The formal business having been disposed of, 
@ paper on ‘“‘Chisels’’ was read by Mr. Henry 
Fowler, chief mechanical engineer to the Midland 
Railway. This peper—the shortest, we believe, on 
record in the Institution’s history—is herewith 
reprinted in full. It was written, Mr. Fowler ex- 


plained, two years ago, and was primarily intended 
merely to be a few notes on the subject of hand chise]s 
for preservation in the library, The treatment 





indicated in the paper had not, he added, been 
modified since, and was still giving equally good 
results. 

CHISELS. 


Very considerable attention has been given to the composition 
and treatment of tool steel used in machine tools, but the three 
implements of the hand worker—the file, the chisel and the 
hammer—have been comparatively neglected. The author is 
aware of the work recently done in testing the former of these, 
and knows that there is little need of improvement with the 
last-named, but believes that the chisel has not received the 
systematic attention its importance deserves. A.close examina- 
tion of the new and used chisels in the shop over which he had 
control confirmed that view, and the result was an effort to 
induce the Alloys Research Committee of the Institution to 
take up the matter. For various reasons this was not successful, 
and so the matter has been dealt with individually. 

The material usually employed for chisels is not bought to 
specification, but a well-known and tried brand purchased. 
In the Chief Mechanical Engineer’s Department of the Midland 
Railway, after considerable experiment, it was decided to order 
chisel steel to the following specifications :—** Carbon, 0.75 per 
cent. to 0.85 per cent., the other constituents being normal.” 
This gives a complete analysis as follows :—Carbon, 0.75 to 
0.85 per cent.; manganese, 0.30 per cent.; silicon, 0.10 per 
cent.; sulphur, 0.025 per cent.; phosphorus, 0.025 per cent. 


Fic. 6.—Diamond Point for Jagging, etc. 








Fic. 7.—Long Cross Cut. 
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Fie. 10.—Metal Tool. 
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It is perhaps interesting to note that the analysis of a chisel 
which had given excellent service. was as follows :—Carbon, 
0.75 per cent.; manganese, 0.38 per cent.; silicon, 0.16 per 
cent.; sulphur, 0.028 per cent.; phosphorus, 0.026 per cent. 
The heat treatment this chisel received is unknown. 

At the same time that chisel steel was standardised the form 
of the chisels themselves was revised and a standard chart of 
these as used in the locomotive shops drawn up. Figs. 1 to 10 
show the most important forms of these, which are made to 
stock orders in the smithy and forwarded to the heat treatment 
room, where the hardening and tempering is carried out on 
batches of fifty. A standard system of treatment is employed 
here which to a very large extent does away with the personal 
element. Since the chemical composition is more or less con- 
stant the chief variant is the section, which causes the tempera- 
tures to be varied slightly. The chisels are carefully heated 
in a gas-fired furnace to a temperature of from 730 deg. to 740 deg. 
Cent. (1346 deg. to 1364 deg. Fah.) according to section. In 
practice the chisel—Fig. 1—is heated to 730 deg. Cent., chisel 
—Fig. 2— to 735 deg. Cent. (1355 deg. Fah.), and a lin. half- 
round chisel to 740 deg. Cent.; because of their varying increasing 
thickness of section at the points. Upon attaining this steady 
temperature the chisels are quenched to a depth of jin. to }in. 
from the point in water, and then the whole chisel immersed 
and cooled off in a tank containing linseed oil. This oil tank is 
cooled by being immersed in a cold-water tank through which 
water is constantly circulated. After this treatment the chisels 
have a dead hard point and a tough or sorbitic shaft. They 





are then tempered or the point “let down.” This is done by 
immersing them in another oil bath which has been raised to 
about 215 deg. Cent. (419 deg. Fah.). The first result is, of 
course, to drop the temperature of the oil, which is gradually 
raised to its initial point. On approaching this temperature 
the chisels are taken out about every 2 deg. Cent. rise and tested 
with a file, and at a point between 215 deg. Cent. and 220 deg. 
Cent. (428 deg. Fah.) it is found that the desired temper has 
been reached, the chisels are removed, cleaned in sawdust, and 
allowed to cool in an iron tray. 

A question which naturally will be asked is whether compara- 
tive tests of these chisels with those bought and treated by the 
old rule-of-thumb methods have been made. It must be 
admitted that the author knows of no method of carrying out 
such tests mechanically, other than that of hardness by the 
Brinell or scleroscope method, whilst any ordinary test depends 
so largely upon the dexterity of the operator. The universal 
opinion of foremen and those using the chisels of the advantages 
of the ones receiving the standard treatment set out has, however, 
convinced the author of the improvement made. The author 
is aware that questions may be raised as to why the chisels have 
not been normalised at about 900 deg. Cent. (1652 deg. Fah.) 
after forging and before hardening. This matter had attention 
when the question was first dealt with, but at that time there 
were no facilities for carrying out this work. These have since 
been provided in connection with certain other work, but although 
various chisels have been normalised in the manner mentioned, 
no advantage has been found in carrying this out. 


Sir Robert Hadfield, opening the discussion, told 
the meeting about an old-world chisel from Ceylon, 
dating from the early years of the Christian era, 
which he had recently examined. The shaft portion 
of this chisel, he said, was nearly pure iron. How 
had its point been hardened ? He suggested some 
sort of cementation process had been followed, for 
example, the heating of the wrought iron chisel in a 
charcoal fire and its subsequent quenching in water. 
It was interesting to note that Mr. Fowler by his 
paper virtually advocated and defended the use of 
old-fashioned carbon steel as the best for chisel- 
making purposes. He himself would like to suggest 
that we might get improved practice by using an 
alloy steel, such as one containing 0.55 to 0.6 per 
cent. of carbon and 1.0 per cent. of chromium. Longer 
life might be one result of using such a steel. A com- 
mittee, he thought, might with great advantage be 
appointed to inquire into the whole matter. An 
armour-piercing projectile was to some extent 
analogous to a chisel—a ‘one-blow”’ chisel, as 
Captain Sankey reminded him—and for such a pro- 
jectile alloy steel was, of course, essential. Consider- 
ing that it had a striking energy of 40,000 foot-tons 
and could pierce a 15in. plate in the space of one- 
thousandth of a second, we saw it was indeed a very 
rapid ‘‘ one-blow”’ chisel. Mr. Fowler stated that 
his chisels were first quenched in water and then in 
oil. Could he say what was the temperature of the 
point when the chisel was dipped into the oil ? Was 
the chisel quite chilled off in the water or was some 
heat left in it to run up to the point between the two 
immersions ? He was interested to notice that Mr. 
Fowler had found no advantage in normalising his 
chisel steel after forging and before hardening it. 
This was to be expected, for the crucible steel of 
which the chisel stock was composed was very care- 
fully made and had as delivered great uniformity in 
its composition, so that normalising could hardly be 
expected to improve its. uniformity. The paper, he 
thought, was of great practical value. He would send 
copies of it round to all his foremen, who, he knew, 
would benefit by reading it. 

Mr. Daniel Adamson desired to know if the author 
could trace any connection between the scleroscope 
or Brinell hardness number and the duty or efficiency 
of the chisel. The paper could only be regarded as a 
guide to the treatment of one particular steel. Could 
Mr. Fowler give any information which would enable 
members to extend the treatment to steels of other 
compositions ? 

Mr. W. H. Allen, while remarking that the paper 
was very difficult to discuss, intimated that some 
observations which he himself had made on the form 
and treatment of chisels were to be presented to the 
Institution shortly. 

Mr: L. Pendred inquired whether all the chisels 
referred to in the paper were for hand purposes or 
whether some were for use in-pneumatic tools. A 
chisel suitably hardened for hand use was not neces- 
sarily equally suitable for employment in a pneumatic 


Mr. Druitt Halpin suggested as a scientific means 
of testing chisels the use of a standard file-cutting 
machine. 

Mr. A. W.. Marshall said that the paper separated 
the smith from the hardener and temperer. The 
heating of the steel to forge it had to be taken into 
account in planning the heat treatment required to 
harden and temper the chisel, and, in his opinion, the 
man who forged the chisel ought also to finish it ready 
for the fitter. How did the author deal with chisels 
which came back. for re-forging?- Had he also 
standardised a re-dressing process ? , 

Mr. T. T. Heaton asked what special steps were 
taken to test the quality of each batch of chisel steel 
and to see whether it was of the standard quality. 

Mr. J. E..Brown asked how the cutting angles at 
the points of the chisels had been arrived at, and 
whether these angles were varied to suit the exact 
use of the chisel. , . 

Mr. G. T. Gillespie also inquired regarding this 
matter of the cutting angles, and further asked what 
was meant by “‘ metal tool,” the title given to Fig. 10 
of the paper. 

Mr. A. B. Jackson asked how broken-off chisels 
were treated and Mr. D. E. Roberts said that next 
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week they hoped to have an opportunity of discussing 
the paper at Cardiff. 

Mr. Gentry asked if, in quenching off in water, the 
chisel was moved up and down slightly so as to avoid 
creating a sharp line of demarcation between that 
section of the chisel which was dead hard and that 
portion which was soft. He would suggest that the 
secret of the success of Mr. Fowler’s chisels lay in the 
fact that they were “‘ let down ”’ twice in two separate 
oil baths. He would like to know how the tempera- 
ture of the second oil bath, 419 deg. Fah., compared 
with the temperature corresponding to a tempering 
colour of dark straw with patches of purple. 

Mr. John Dewrance said that the duty of a chisel 
was practically identical with that of a machine 
cutting tool. Had any one present ever used high- 
speed steel for chisels ? He had heard of very mild 
steel hardened at the point by means of prussiate of 
potash being used for chisels, particularly pneumatic 
tool chisels. 

Mr. W. 8. Lockhart asked how the chisels..were 
served out. Were they given to the men as forgings 
for each individual to grind for himself ? Would the 
steel recommended also be suitable for miners’ 
drills ? Fifty or sixty years ago in Cornwall it was 
the custom for the smiths when hardening picks and 
drills to powder some wolfram ore on their anvils 
and to throw it into the fire on top of the tool point. 
Wolfram was then not only valueless but actually 
an encumbrance..To-day it was used at Sheffield 

-in much the same way as that of the Cornish smiths 
of half a century ago. 

Mr. G. Watson supported the formation of a small 
committee to deal with the standardisation of shape 
and treatment of small hand tools, including chisels. 
He suggested the possibility of using with advantage 
composite chisels consisting of expensive steel tips 
welded to less expensive steel shafts. 

Mr. Fowler, replying to the discussion, said he had 
from the first wanted the Council to appoint a small 
committee to deal with the subject of his paper. If it 
were yet possible to do so, he thought it also ought 
to include consideration of pneumatic tools and of 
fettlers’ setts. He had not tried alloy steel for chisels, 
and from the discussion he judged that there were 
none present who had. The length of time the chisel 
was kept in the water depended upon the section of 
the chisel, but undoubtedly some heat was left 
in it, which before the immersion in oil ran back to 
the point. He could give no information leading to the 
correct method of correlating the scleroscope hardness 
number with the efficiency of the chisel. He looked 
forward with pleasure to Mr. Allen’s contribution on 
the same subject. All the chisels referred to in the 
paper, he informed Mr. Pendred, were for hand use. 
He would like to try the file machine test suggested 
by Mr. Halpin. The drawing down of the chisels, he 
informed Mr. Marshall, was carried out by the smith, 
the subsequent heat treatment being performed by 
others. Repairs and reforging were, or so we under- 
stood Mr. Fowler to say, carried out by the staff of 
the heat treatment shop. To Mr. Heaton he replied 
by saying that the chisel steel was analysed regularly 
for its carbon and occasionally for its other con- 
stituents to see, for example, that the sulphur content 
was not too high. The “ metal tool ” shown in Fig. 10 
was, he told Mr. Gillespie, intended for use on white 
metal. Workmen, he told Mr. Lockhart, were not 
supposed to sharpen their own tools. The tools were 
supplied sharpened from the store and when blunt 
or broken were supposed to be returned there. They 
had not a single grindstone in the whole of their 
erecting shop. Replying to Mr. Gentry, he said that 
the operator did move the tool back and forth in the 
water as and for the purpose suggested. He could 
not give the information asked for by Mr. Gentry 
regarding the comparison of temperature and temper- 
ing colour. His department, he informed Mr. 
Dewrance, used large milling cutters of mild steel, 
with case-hardened cutting edges, but so far they 
had not adopted this plan for chisels. ; 








PRENCH STEEL AND ENGINEERING INDUS- 
TRIES AFTER THE WAR. 


TuE future prospects of the French manufacturing 
industries, including iron and steel, mechanical engi- 
neering, and electrical engineering, from the stand-' 
point of national development in the home market 
and the cultivation of the export trade are engaging 
the attention of members of the Government in so far4 
as other and more urgent questions permit of this 
being dene, as well as of the constituents of trade 
associations and of prominent individuals im’ their 
personal capacity. On the one hand, the determination 
exists to take full advantage of the tearing’ up of the 
Treaty of Frankfort so as torender theountry indepen- 
dent of Germany as far as may be possible, and on the 
other it is hoped not only to promote an increase in the 
interchange of trade with: other countries, but also 
to. secure new markets in different parts of the world. 
Among. the Government Departments which have 
taken action is the Ministry for Foreign Affairs, whilst 
the Conseil Economique, under the presidency of 
M. Marcel Sembat, is holding frequent sittings to 
investigate various matters, petroleum, sulphate of 
Copper and transport questions, etc., have already 


occupied the consideration of the Conseil at the 
Ministry of Justice. Independently of the attitude 
assumed by official departments, it-is found that 
certain French trade asscciations, including the 
Hardware Chamber of Trade, are endeavouring to 
obtain the adoption of a uniform trade mark in the 
form of an oval ring having the name of the association 
in the upper part, the word “ France ”’ in the centre, 


each manufacturer in the lower portion. M. R. 
Legouez has become so much impressed with this idea 
that in the course of an article published in the leading 
French electrical journal he suggested some time 
ago that it should also be introduced in the electrical 
engineering industry. 

The renunciation of the Treaty of Frankfort by 
Germany has already had a remarkable effect upon 
France. As was pointed out a short time ago by 
M. Henry Bérenger, member of the Senate and reporter 
of the Commission de l’ Armée, who was commissioned 
by his colleagues to inspect the works producing war 
material, France was chained down by that Treaty, 
and the syndicates of the Zollverein — German- 
Luxemburg Customs Union. Owing to the restraints 
imposed by the treaty France had been unable in time 
of peace to organise at home either chemical industries 
or steel industries to the particular degree of greatness 
which would have freed her from the position of 
tributary to Germany. The war, M. Bérenger stated, 
will at least have liberated the country from this 
vassalage, and theeinformation which he gave shows 
how the French nation has united for the purpose of 
developing the freedom thereby gained. What has 
already been accomplished in this direction should 
prove of immense value when peace has been restored 
and the French begin to reorganise themselves for 
the industrial pursuits of peace once more. In the 
meantime the enemy is in temporary occupation, 
as was admitted by the Comité des Forges last 
June, of French territory in the Meurthe and 
Moselle and in certain parts of the north, which 
circumstance has deprived France of a large percentage 
of the former production of iron and steel. This 
difficulty, however, has been overcome in a manner 
which will constitute an honourable page in the 
history of the French steel industry, as well as in that 
of the representative association in question. 


THE 


The French iron and steel interests now expect a 
grand future, in which the country will assume a much 
stronger position in the world. When the enemy has 
been driven out of French territory and Belgium, the 
French will again come into possession, among other 
properties, of the valuable iron ore resources in the 
district of Meurthe and Moselle, particularly those in 
the Briey basin, the development of which has been 
almost phenomenal since the beginning of the present 
century. The production of iron ore there, which 
only amounted to 318,000 tons in 1900, had increased 
to 2,254,000 tons in 1905, 8,507,000 tons in 1910, and 
15,103,000 tons in 1913; whilst the enormous re- 
sources will permit of further and proportionate 
expansion in future years. Although unable to treat 
all the ore in native blast furnaces, and therefore being 
under the necessity of engaging in the export trade, 
the annual output of pig iron in France had already 
reached 5,000,000 tons immediately prior to the war. 
But the French are looking forward to the resumption 
of that portion of Lorraine which was seized by 
Germany in 1871, and which they are confident of 
again becoming the possessors. 

It is well to consider for a moment what the restora- 

tion of this province willimply to France. It will mean 
an addition to the iron ore resources, and the raising of 
the French production of pig-iron to about 10,000,000 
tons per annum, or the equivalent of the output of 
pig iron in Great Britain. This is a calculation 
which is naturally based upon the continued existence 
in an undamaged condition of the blast furnaces in 
German Lorraine at the end of the war. Should, how- 
ever, these ironworks be destroyed the computation 
of an immediate doubling of the pig iron capacity of 
France would prove to be erroneous. Similarly it is 
impossible to predict in what particular state the iron 
and steel works in the Meurthe and Moselle will be 
found after the expulsion of the Germans, who 
foresaw the material advantages of securing control 
of the iron ore fields and the iron and steel works in 
that region in the early hours of the war. The esti- 
mates of the French which have found expression in a 
report presented to the Ministry for Foreign Affairs, 
will, under the circumstances, have to be regarded 
Pwith a certain amount of uncertainty ; but they are 
put forward in this place in order to show what 
opinions have been elicited from prominent interests 
in the iron and steel industry, who also possess criginal 
ideas as to how the future increasing requirements in 
coal and coke are to be satisfactorily met without 
again having recourse to Germany for any supplies. 


PropuctTion oF Pic Iron TO BE DOUBLED. 


THE -Export or MECHANICAL AND ELECTRICAL 
MANUFACTURES. 

One of the great problems which before the war 
confronted the producers of coa!, iron and steel, and 
mechanical and electrical engineering manufactures, 
was the comparative scarcity of labour in general 
and skilled hands in particular. When peace has been, 





declared this problem will become greatly aggravated 
in its character, and it is impossible to say how it will 


be met. 


and the name of the group and number allotted to. 





In fact, no one has so far attempted to 
offer a solution except in one respect, a very important 
respect, the better training of the young men, so 
that they shall be converted into highly efficient 
workmen. It is precisely this shortage of labour 
which; under normal peace conditions, has always 
hampered the capacity of expansion of the steel and 
engineering industries, and the progress which they 
have nevertheless made is all the more remarkable. 
Yet the comparative dearth of labour and the fact 
that they do not by any means meet the whole of the 
requirements of the inland market, have not prevented 
French engineering firms from embarking upon 
different branches of the export trade. In one respect 
they were discouraged at home by the large orders 
which were placed in different years with foreign 
makers, particularly German, for locomotives and 
other rolling stock ; but it is certain that this business 
has now bean definitely terminated. In certain 
classes of machinery, too, the French have been large 
purchasers from other countries, whilst at the same 
time exporting a certain tonnage of French machinery. 

The case with regard to the exports of French 
machinery is put very distinctly in the report pre- 
sented by M. Pierre Arbel, on behalf of the consulting 
committee of manufacturers and commercial men 
who were associated with the Commission appointed 
by the Ministry for Foreign Affairs to obtain the 
opinions of the firms interested in the development of 
trade with Russia. It is therein pointed out that out 
of 300,000 tons of machinery imported into Russia 
in a recent year only 7500 tos were furnished by 
France. But the explanation fo: this comparatively 
small share in the total is sii:,'>. The report, for 
instance, admits that the French are greatly dependent 
for their own requirements upon other countries, and 
it states that they will only be able to export largely 
after the mechanical engineering industry has been 
reorganised. This observation also applies to 
countries other than Russia, and it has been equally 
applicable in the past—with perhaps the exception of 
steel work, munitions of war, locomotives, and other 
rolling stock—to all other branches. 

As an instance of possible scope for the French and 
Allied countries in the attempts being made to 
supplant the Germans in the Russian market, 
attention may be directed to certain figures which 
were contained in a recent bulletin of the Société 
d’Encouragement pour l’Industrie Nationale. It 
was there shown that in a recent year, and out of the 
total imports into Russia of each class of manufactures 
specified, the Germans furnished 88 per cent. of the 
ploughs, 87 per cent. of the optical instruments, 
87 per cent. of the wrought copper, 99 per cent. of 
the rolling mill plant, 77 per cent. of the metal working 
machinery, and 79 per cent. of the motor cars of the 
four-seater and larger sizes. These figures, how- 
ever, omit to take into consideration the preponderat- 
ing position which was also occupied by Teutonic 
electrical machinery in the import trade of Russia. 
In the case of electrical machinery the opinion enter-’ 
tained by prominent firms with regard to Russia alone 
is that if the standards of construction introduced 
by the Union des Syndicats d’Electricité Frangaise 
can be substituted in Russia for those of the German 
Verband Deutscher Elektrotechniker, the French will 
be able to promote the export trade with this country. 
This, then, represents the hopes of the French elec- 
trical interests as ascertained by the consulting 
committee in relation to Russia alone. 

If, however, the question be considered from the 
general point of view of the development of the 
French electrical engineering industry, we find that 
M. J. H. Jacobsen, in the course of a survey published 
in the leading journal, condemns the formation of 
new associations, for the reason that they merely 
cover the ground -of existing organisations which 
have already overcome the difficulties which the 
former would also have to face, and he submits that 
the present associations should reach a definite pro- 
gramme, but that the starting point should not be 
based upon the problem of exports. As he remarks, 
exports are simply a consequence of intensive rational 
production, the first effect of which is the lowering 
of inland prices and the driving out of foreign com- 
petition through the native firms fully coping with 
the home demand. An-industry which succeeds in 
this object attains to such importance that its interests 
are. automatically approached by local export agents, 
and as a result of this fact by representatives or agents 
abroad. The continued development of the industry 
leads to over-production and the distribution of the 
machinery in other countries. But the French 
makers do not attach sufficient importance to the 
requests made by commission houses, some of which 
have purchased in France German machinery for 
export, for instance, to Argentine. . In the opinion 
of M. Jacobsen this fact proves that the Frerich haye 
not fulfilled the condition of intensive rational pro- 
duction, and that they are therefore not prepared to 
undertake exports, and in this respect it is necessary 
to establish a parallel between German. industry before 
the war and the French industry. The whole problem, 
however, depends upon the intimate co-operation 
of capital and industry, in connection with which 
the urgent support of the banks is requisite. 


THE CO-OPERATION OF FINANCIAL INSTITUTIONS WITH 
: INDUSTRY. * 


The further remarks made by M. Jacobsen on the 
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subject of finance are of particular interest, and 
applicable also in Great Britain. The whole of 
France, he says, is concerned with the industrial 
as well as the financial side of the problem. In the 
case of well organised industry he declares that the 
financial yield is much greater, at least for capitalists, 
than the best Government loans, and it is regrettable 
that the banks do not more frequently devote atten- 
tion toindustry. This is due to the circumstance that 
the issue of a Government loan is much more advan- 
tageous for a bank than are industrial shares 
offered under normal conditions. If the profits on 
foreign loans were made less considerable the banks 
would naturally turn towards industry. 

M. G. Violle, dealing in the same journal with the 
future of the physical industries after the war, also 
refers to the question of finance and urges that the 
heads of the financial institutions should combine 
with the technical men so as to obtain fruitful results. 
And by way of interrogation he asks whether high 
banking circles have not often been seen exploiting 
the French taste for exoticism by diverting towards 
other countries the funds which they refuse to national 
industries ? In the case of Russia, when regarded 
from the point of view of French export trade in 
general, the report submitted to the Ministry for 
Foreign Affairs cites the apprehension of long credits 
as one of the principal difficulties in the way of 
French manufacturers. It is, however, suggested 
by the consulting committee that the obstacle can 
be overcome by the establishment of an entirely 
new organisation. The French banks, particularly 
the Banque de France, should agree to discount bills 
of long term drawn on foreign countries. But the 
important matter is the necessity for the constitution 
of an export bank with the co-operation of the Govern- 
ment. Ifsuch an institution could not be formed 
immediately the committee intimates that it would 
be possible to obtain the assistance of British and 
Russian capital for the purpose of accomplishing the 
object, apparently on a mutual basis. 


GERMAN CONTEST IN THE UNITED STATES. 


Apart from the activity of prominent representa- 
tives of French commerce who have held conferences 
with influential Italians through a joint Franco- 
Italian Committee, in which British interests are 
expected to be incorporated, the attention of the 
French has also been directed to the United States, 
independently of what they have accomplished in 
the past in connection with railway enterprise, &c., 
in South American States. M. Heilmann, the French 
Commercial Attaché at Washington, in the course of a 
recent report to his Government, referred to German 
competition and how to meet it. It is necessary, he 
declared, to travel over the United States and examine 
the situation. If the Germans have been successful 
there it is because they know the country and language 
and because they keep in constant connection with 
the country, executing orders quickly, effecting 
deliveries by the specified dates, and attending 
carefully to the making up and packing of the goods. 
The Attaché is of opinion that the American market 
offers a vast field for action, but that disillusions 
would result if a sales campaign were commenced 
with the hope of being successful in the first year, as 
success would only be achieved by proceeding 
methodically and gradually. 


PrRoposED SHIPPING AND Harsour DEVELOP- 
MENTS. 


A brief reference may be made, in conclusion, to 
questions of shipping, shipbuilding, and harbour 
works. The suggestion of the consulting committee 
in the report previously mentioned is that steamship 
services should be inaugurated between Bordeaux, 
Havre, and Dunkirk on the one hand and Libau, Riga, 
Revel and Petrograd on the other. Apart from 
this problem as set before the Ministry for Foreign 
Affairs, the Government has under consideration a 
Bill, which is now to come forward as a general 
measure, which proposes to authorise the State to 
take all necessary measures to promote the augmenta- 
tion of the French merchant marine, notably by 
purchases from abroad. The original idea as brought 
forward in October was to grant the so-called bounty, 
which has hitherto only been awarded to vessels flying 
the French flag, to vessels constructed abrcad and built 
for loss than two years before the time of acquisition : 
the case of older ships with an age rising to eight 
years is also to be considered. But this proposal will ap- 
‘parently be modified when the Bill is brought forward 
as a general measure at an early date. 

The future situation of the French merchant marine 
in general was discussed in October by M. Bureau, 
French Under Sccretary of State. As reported, the 
Secretary stated that although the country has 
expended £60,000,000 since 1881 in bounties on ship- 
building and shipping, there is comparatively little 
to be shown for the outlay, doubtless owing to the 
lack of enterprise of the nation in general. Apart 
from tne little interest formerly shown in the Navy, 
as illustrated by the insignificant membership of the 
French Navy League, the question of German com- 
petition would have been settled long ago if the 
French importing and exporting firms had caused 
their forwarding agents to support the French flag 
instead of the German. In addition, no direct control 
had existed between the shipping interests, the 





brokers, and the Chambers of Commerce. The 
equipment and mechanical appliances existing in the 
harbours do not suffice for the most essential require- 
ments, and no intimates connection exists between 
railways, shipping lines, and the canal system, which 
if they had combined rates would render possible 
and determine the transport of freight right into the 
heart of Europe. 

It is, however, of interest to learn that within the 
scepe of the Under Secretaryship has been formed an 
ecc 1omic committee for the collection of information 
as { 0 the requirements of trade and shipping, harbour 
couditions, and conditions of international trade. 
The Secretary is also reported to have intimated that 
in order that trade and industry may derive advan- 
tage from the present pressure of exténsion it is pro- 
posed to establish new shipping lines to Western 
Anerica, to Baltic countries, the Eastern Mediter- 
ranean, and the Black Sea, whilst the foreign trading 
interests will also devote attention to the exploitation 
of the French colonial empire. The execution of 
these schemes will naturally represent a large ship- 
building programme, which the French will, in all 
probability, scarcely be in a position fully to carry 
out in their own yards under the stress of other and 
possibly more important matters in the period imme- 
diately following the conclusion of peace. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. VI.* 
COMPOUNDING ALTERNATORS, 


ALTERNATORS can be and occasionally are com- 
pounded, especially those connected with private 
plants dealing with large and variable motor loads. 
The problem of compounding alternators, however, 
presents several difficulties that do not arise in con- 
nection with continuous-current dynamos, for whereas 
in the latter case the current passing into the mains 
is continuous, in the former instance itis, of course, 
alternating, and is therefore unsuitable for exciting 
the field magnets. Moreover, the voltage drop in an 
alternator, and consequently the additional magnetism 
needed to compensate it, is dependent upon not only 
the current, but also upon the power factor. As a 
matter of fact, it depends a great deal more upon the 
power factor than upon the amount of current. Con- 
stant pressure in the case of combined power and 
lighting installations is important for two reasons. 
First, a variable voltage causes annoying fluctuations 
in the light, and, secondly, a drop in pressure means 
that motors connected to the circuit take a much 
heavier current to make them develop their rated 
power at the low pressure. This still further reduces 
the pressure and the motor demands more current. 


THE PARSONS SYSTEM. 


When engineers first undertook the task of com- 
pounding alternators they naturally followed as 
nearly as possible the methods adopted in continuous- 
current practice. The field magnets were wound 
with two separate windings, one energised by the 
exciter in the usual way, whilst the other carried a 
portion of the main current, and this latter current 
was rectified in order to make it suitable for magnetis- 
ing the poles. Alternators are now usually regulated 
by a Tirrill regulator, but there are other compensat- 
ing systems in use. Compound alternators are made 
by C. A. Parsons, of Newcastle-on-Tyne, and by the 
British Westinghouse Company. The action of the 
machine made by the former firm is based upon the 
fact thet while an alternating current cannot produce 
a uni-directional field it can have a strong action in 
diminishing such a field. The broad principle is as 
follows :—Imagine a horseshoe magnet with a piece 
of steel placed across the poles, and assume that the 
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magnet and bar are wound with separate coiJs. Now, 
if the coil on the horseshoe magnet is energised it is 
clear that provided the cross-sectional area of the 
leakage path formed by the steel bar is less than that 
of the horseshoe magnet, the bar will be more or less 
saturated. In other words, it will be incapable of 
passing very many more lines of force, even when the 
exciting current is greatly increased. But if an 
alternating current be set through the winding on 
the bar magnet, a considerable reduction in the leakage 
field passing through the bar will result, for when the 
current is flowing in one direction it cannot greatly 
increase the leakage field because of the iron being 
saturated, but when it flows in the opposite direction 
it reduces tle bar magnet flux very materially, and 
the net result is a reduction in the leakage flux. 
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This is the general principle upon which the action 
of the Parsons system of compounding is based. In 
practice the three leakage paths—assuming the 
alternator to be a three-phase one—are placed across 
the poles of the exciter—as shown in Fig. 31—con- 
sequently, they divert a large number of lines of 
force which otherwise would pass through the con- 
tinuous-current armature, the obvious result being 
that the exciter voltage is lower than would otherwise 
be the case. The three coils on the leakage paths, 
it will be noted, are connected between the neutral 
of the armature—that is, the mside ends of the 
windings—and earth. The current in these windings 
is therefore the line current, and it varies, of course, 
with the load. Hence when load is put upon the 
alternator the fluxes in the three laminated leakage 
paths are choked back and the field through the 
armature of the exciter consequently increases. In 
turn, this increases the alternator’s excitation and 
its terminal pressure. The action is practically 
instantaneous, because the increase of load current is 
used directly to affect regulation. As the neutral 
points of alternators are usually earthed, the windings 
on the leakage paths are at earth potential. Some- 
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Fig. 32—COMPOUNDING SYSTEM WITH CURRENT 
TRANSFORMERS 


times current transformers are used—see Fig. 32— 
when the main current of the alternator does not 
pass through the leakage path windings. 


THE WESTINGHOUSE SYSTEM. 


The Westinghouse system of compounding alter- 
nators is the system invented by Professor Miles 
Walker. The field current in this case is maintained 
constant and advantage taken of armature reaction 
to strengthen the field as the load increases. Each 
pole is divided into two parts, a broad saturated 
part and a comparatively narrow unsaturated part. 
The former is wound with a magnetising coil and 
there may be a second magnetising coil placed round 
the whole pole. This second winding is sometimes 
found necessary for varying the normal voltage of 
the machine. Current in the armature in phase or 
nearly in phase with the electromotive force tends to 
demagnetise the saturated part of the pole and mag- 
netise the unsaturated part. But the flux emanating 
from the saturated part cannot be changed appre- 
ciably. The unsaturated part, on the other hand. 
becomes highly magnetised by armature reaction, 
and so increases the electromotive force of the 
armature. When the scheme is applied to turbo- 
alternators having plain cylindrical rotors, and the 
conductors are placed in slots, part of the material 
is taken out of some of the teeth so that these teeth 
become highly saturated and correspond to the 
broad part of the salient pole construction. 4 


TIRRILL REGULATORS. 
Tirrill regulators made by the British Thomson- 
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Fig. 33—SIMPLE TIRRILL REGULATOR 














current dynamos or alternators. A compound 
dynamo, although quite satisfactory in many cases, 
does not correct for speed fluctuations of the prime 
mover. Moreover, compounding results in a some- 
what larger and heavier machine. Of course, in some 
cases where the load is fairly steady an automatic 
regulator may not be necessary, but in large works 
where heavy intermittent loads have to be dealt with 
a Tirrill regulator provides a simple and convenient 
means of maintaining constant pressure. Auto- 
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matic voltage regulation is obtained with the Tirrill 
regulator by periodically short-circuiting the field 
rheostat or a part of it, which is done by light vibrat- 
ing contacts with practically no inertia. The relative 
lengths of time during which the rheostat is short- 
circuited or active determine the average value of 
the field current, and consequently the pressure at 
the machine terminals. In the diagram—Fig. 33— 
the connections for a Tirrill regulator are shown. 
This type of regulator is used where there is only 
one continuous-current dynamo and its use is limited 
to small machines having solid poles and low field 
current. The apparatus consists of a differentially 
wound relay magnet and a main control magnet. 
The terminals of the latter are connected to that part 
of the circuit where a constant voltage is required. 
At the bottom of this magnet is an adjustable core 
and at the top a movable core which is attached to 
the lever carrying the main contacts, the pull on this 
lever being opposed by a spring which tends to keep the 
main contacts closed. 

The relay magnet shown in the centre of the 
diagram has a U-shaped core, and its armature 
operates the contacts that open and close a shunt 
circuit across the field rheostat. One of the dif- 
ferential windings is connected to the bus-bars or 
some other convenient source of supply through the 
main contacts. The moment the voltage falls the 
current and pull exerted by the main control magnet 
are reduced, with the result that the spring is able 
to close the main contacts which complete the circuit 
of the right-hand relay coil. The current in this coil 
produces a flux which is equal and opposite in direc- 
tion to the flux produced by the left-hand coil, which 
is always energised. One flux, therefore, neutralises 
the other, removing the magnetic pull on the relay 
lever or armature, so that the spring at once pulls 
the lever up and closes the relay contacts, thus short- 
circuiting the field rheostat. Immediately the current 
in the field begins to rise at a rapid rate, the time 
constant of the circuit being kept very low, the 
voltage also rises in a corresponding manner. At the 
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correct instant the rise of voltage causes the main 
control magnet to produce a pull sufficiently strong 
to overcome the spring when the main contacts part, 
thus opening the circuit of theright-hand relay coil. The 
left-hand coil energises the core, and the relay arma- 
ture is pulled down, opening the relay contacts, thus 
putting the field rheostat in series with the field. 
The rate at which these operations take place is very 
rapid, and is dependent upon the characteristics and 
sensitiveness of the generators. It also varies with 
the load, being less rapid et no load and full load 
than at intermediate loads. 

For large generators having laminated. poles or in 
cases where a number of machines are to be regulated, 
it is customary with the B.T.H. Company to excite 
the generator fields separately by means of a small 
exciter, and the Tirrill regulator is arranged to operate 
on the exciter field instead of on the main field. A 
simple diagram of the arrangement is shown in 
Fig. 34. The regulator in this case consists of @ main 
control magnet connected to the generator terminals, 
an exciter control magnet connected to the exciter 
terminals and a relay similar in every respect to the 
one already described. There are two main contacts, 
one mounted on each of the control levers. The 
pull exerted by the exciter control magnet is balanced 
by springs and that exerted by the main control 
magnet is damped by a dashpot. The main control 
magnet is designed and adjusted so that for a constant 
voltage the pull is independent of the position of the 
core in the winding, and as the voltage must remain 
constant at all loads, the force balancing the pull 
must ‘also remain constant so that a weight. instead 
of @ spring is used on the main control lever. Con- 
sidering, first, the action of the control magnet lever 
by itself, if the voltage is decreased the lever will tend 
to rotate in a clockwise direction, and if increased in a 
counter-clockwise direction, the lever being in equi- 
librium only at one voltage and independent of its 
position. If therefore the pressure begins to fall, the 
main control lever will start rotating in a clock- 
wise direction until the main contacts are closed. 
The relay contacts will then instantly close through 
the action of the relay coils, thus short-circuiting the 
field rheostat. The exciter voltage will then rise 


until the generator field is strong enough to raise 





the generator voltage sufficiently to restore equi- | closure of the main. Thus the contacts will continue 


librium of the main control magnet lever. The 
exciter voltage continues to increase by a very small 
amount and rotates the exciter contro] magnet lever 
until the contacts part. Up to the instant of establish- 
ing equilibrium on the main control lever, both con- 
tacts are moving together in an upward direction. 
But directly the main contacts part, the relay con- 
tacts also part and thereby insert resistance in series 
with the field of the exciter. The exciter voltage 
will than be regulated in exactly the same manner 
as the generator voltage is regulated by the regulator 
shown in Fig. 33. It will continue to supply constant 
voltage and current to the generator field until a 
change takes place in the generator supply circuit, 
tending to increase or decrease the supply pressure. 
Tirrill regulators for controlling alternators are 
constructed on the same principle as the regulator 
shown in Fig. 34. They operate on the exciter field 
rheostat and not on that of the generator. The main 
control coil is usually connected through a potential 
transformer to the bus-bars. Fig. 35 shows.the con- 
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nections for a Tirrill regulator controlling a single 
alternator. Here there is but one relay, but in some 
cases it is necessary to provide a number of relays, 
the number depending upon the characteristics of 
the exciters and the number ran in parallel. It is 
always necessary to have at least one relay for each 
exciter, the main control coil governing any number 
of relays and therefore exciters. When several 
machines are controlled by one regulator it may be 
necessary to insert a small resistance in_some of the 
main field circuits for equalising purposes. One 
winding of the differentially wound relay, it will be 
aoticed, is directly connected to the exciter, whilst 
the other winding is arranged to be opened and 
closed by the floating main contacts. A condenser 
is connected across the relay contacts and prevents 
destructive arcing. In addition to the potential 
winding on the alternating current control magnet 
there is an opposing compensating winding con- 
nected to a current transformer in the main feeder. 
This winding, however, is not fitted to standard 
B.T.H. regulators, but can be supplied if desired. 
The magnet is of the ordinary solenoid type, having 
a@ core which is attracted upwards by the mag- 
netising force. This core is attached to a pivoted 
lever, at the opposite end of which is a counterweight 
to assist in bringing the lever and core to a point of 
equilibrium. On the same end of this lever is the 
lower main contact, which in combination with the 
upper main contacts provides the floating contact 
system. 

Assuming that an exciter with a working voltage 
range of 70 to 140 volts is used, the direct-current 
portion of the regulator will be designed to work over 
this range, and the rheostat in the alternating-current 
generator field should be so adjusted that it will give 
normal volts with 70 volts on the exciter at no load. 
If possible, it is advisable to work with all this resist- 
ance out. In most cases it will be found that the 
minimum voltage of the regulator, which is stamped 
on its name plate, is the same as the exciter voltage 
when the alternating-current generator voltage is 
normal and the resistance is cut out of circuit. But 
in some cases where the alternator requires a variation 
of exciter voltage of more than 2 to 1 when working 
from no load to its maximum overload, it will be 
necessary at light loads to run with some of the 
resistance in circuit, but it will have to be cut out 
when the full load is approached. With this rheostat 
adjusted the exciter field rheostat should be turned 
in so as to lower the alternating-current voltage 
65 per cent. below normal in five seconds. Then, with 
the counterweight on the alternating-current magnet 
lever and the regulating rheostat adjusted to float 
the main contacts at normal volts, on closing the 
regulator switch and putting resistance in the 
excitation circuit, the field magnets will be weakened 
and the main contacts closed. This in turn causes 
closure of the relay contacts, owing’ to the action of 
the differential winding on the relay.. The closing of 
these contacts short-circuits the exciter field rheostat, 
which not only stops the exciter voltage from falling 
lower, but also causes it to rise again. The pull on 
the magnets being again increased the direct-current 
control magnet will open the main contacts, which 
in turn will open the relay contacts, thereby again 
inserting resistance in the exciter field. This, again, 
tends to lower the exciter voltage and causes a 





to vibrate at a high rate of speed and maintain a 
steady exciter voltage 

Fig. 36 shows the proper connections for wiring 
the regulator for one~ or more generators that are 
excited by only one exciter. In some cases where 
the exciter is of large capacity, it is necessary to have 
more than one pair of contacts for short-circuiting 
the exciter rheostat. When this is done, it is cus- 
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Fig. 36—CONNECTIONS FOR ONE OR MORE ALTERNATORS 


tomary to use the B.T.H. Company’s larger regulator. 
known as type F F. Fig. 37 shows the proper con- 
nections for wiring this type of regulator for one or 
more generators, and one exciter only, assuming that 
two pairs of contacts are required. On referring to 
these diagrams, it will be noticed that two leads are 
taken from the exciter armature. These leads supply 
current to the relay and main direct-current control 
magnet. No other tapping should be taken from these 
leads between the regulator and exciter mains. There 


| is also one other lead taken from the exciter armature, 


which is used in connection with short-circuiting the 
exciter field rheostat. Unless these leads have ample 
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Fig, 37— CONNECTIONS WITH MORE THAN ONE PAIR OF 


RELAY CONTACTS 


current-carrying capacity they should be kept quite 
distinct, as the lead which is used in connection with 
short-circuiting the field rheostat carries the exciter 
field current when the contacts are closed, and carries 
therefore an intermittent current due to the opening 
and closing of the contacts. Any drop in this lead 
will affect the operation of the direct-current control 
magnet. 

When more than one exciter is used in connection 
with one regulator, the exciters must be connected 
in parallel. Fig. 38 shows the arrangement of con- 
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Fig. 33—REGULATOR CONTROLLING EXCITERS IN PARALLEL 


nections when two exciters are running in parallel. 
A potential transformer having a capacity of not less 
than 200 watts should be used for the potential 
winding of the alternating-current control magnet. 
The regulator should be connected to a transformer 
of its own, and not to any other transformer having 
a fluctuating voltage, for in the latter case the trans- 
former drop will cause an equivalent fluctuation in the 
bus-bar voltage. The potential transformer should 
be connected directly to the bus-bars. If, however, 
a fuse is used it must be fairly heavy, so that it will 
only blow in the case of a fault on the transformer 
circuit. A transformer that will give 100 to 110 volis 
on the secondary should be used, one lead of its 
secondary being connected through the regulating 
resistance to terminal No. 5 on the regulator, and the 
other lead to a terminal on the resistance box. 
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Another method of paralleling exciters which can 
be used when each set has its own exciter, is shown in 
Fig. 39. This arrangement is rather more easy to 
manipulate. The incoming machine can be run up 
with its own exciter, and afterwards the regulator is 
put into use by closing the small switches shown in 
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Fig. 39—ALTERNATIVE METHOD OF CONTROLLING EXCITERS 
IN PARALLEL 


the diagram. The advantage of this method is that 
at any time the exciters can be taken out of parallel 
and left running independently. 








OBITUARY. 


ROBERT HENRY SMITH. 


THE engineering profession has lost a distinct 
personality and a very able member by the death 
of Professor Robert H. Smith, who died suddenly 
on Friday last. Professor Smith was a remarkable. 
man in many ways, andin no way possibly more so 
than in his versatility of mind and in the breadth 
of his knowledge of matters connected with engi- 
neering and the allied sciences. There were few 
subjects in these domains on which he could not 
speak or write and on which, indeed, he was not an 
accepted authority. 

Robert Henry Smith was born in Scotland in 1851, 
the year of the first and great exhibition, which is 
@ curious coincidence, since much of the work of 
the latter years of his life—a whole year and a-half 
as a total he was wont to say—was connected with 
exhibitions. After receiving his scholastic education 
in Edinburgh he attended three sessions at the 
University of that city, gaining considerable distinc- 
tion thereet. He was, for example, Dux Medallist 
in the engineering classes under Professor Fleeming 
Jenkin. In 1872, when he was twenty-one years of 
age, he was highest Whitworth scholar—an achieve- 
ment which gave evidence not only of his own ability 
but of the excellence of the training he had received. 
On leaving the University he served a four years’ 
apprenticeship in the pattern and fitting shops and 
in the drawing-office of the engineering works of 
Messrs. Tennant and Co. at Leith, afterwards spending 
some time in the drawing-office of Sir Joseph Whit- 
worth’s works at Manchester. Then followed a 
period of continental experience, gained first of all 
at the works of Johann Zimmermann, machine tool 
maker, of Chemnitz, and afterwards in the drawing- 
office of the large engineering works of Wohlert and 
Co., of Berlin. 

In 1874, when only twenty-three, Smith was chosen 
for a most important and responsible position. It 
is hardly credible that so young a man should have 
been selected for the purpose, but it is a fact. He 
was sent out to Tokyo to become the first organiser 
and Professor of the Enginee.ing Department of 
the Imperial University of Japan. He was engaged 
in that work for four years, and with what satisfaction 
his labours were regarded by the Japanese authorities 
may be gauged by the fact that he.was made a 
Member of the Order of Meiji. 

After a year—1879—spent in engineering work 
in Italy, and another as managing partner in an 
engineering works in London, Professor Smith 
became connected with another instructional insti- 
tution, this time in England. He was made first 
Organiser and Professor of the Civil and Mechanical 
Engineering Department of Mason’s College, Bir- 
minghem. This post he held from 1881 to 1896, 
and during the last ten years of the period he included 
in the curriculum an electrical engineering course. 
Professor Smith entirely remodelled the whole 
School of Engineering. He himself did all the lectur- 
ing work, and he personally superintended and directed 
all the drawing-office, laboratory,, museum and 
surveying work. For one year, too, he acted as 
secretary to the Senate. As showing the effect of 
Professor Smith’s influence on-the departments over 
which he had control, we understand that during the 
years 1891-6 the work of the Engineering Department 
increased over 34 per cent., with en increasing rate 
of growth; that the department contributed over 
20 per cent. of the fee-income of the whole thirteen 
Science and Arts Departments of the College ; and 
that in that department the ratio of expenditure to 
fee-income was lower than average of similar ratios of 
all the science and technical departments. 

Both at Tokyo and at Birmingham Professor 





Smith formed large engineering libraries, museums 
and laboratories. The laboratory in Tokyo is said 
to have been the first University Engineering Labora- 
tory outside Germany. While in Japan, too, he 
obtained by his influence the appointment of a 
Government Committee for the preparation of an 
Anglo-Japanese technical dictionary, and on that 
Committee he himself served. 

Professor Smith left Birmingham in 1896 with the 
title of Emeritus Professor, and between the years 
1897 and 1904 he practised as a consulting engineer 
in Westminster. During that period he assisted 
as consultant in the installation of over £100,000 
worth of engineering work, which comprised among 
other things river improvement works, city sewage 
works, electric lighting and tramways for small 
towns, electric railways, &c. The last twelve years 
of his life were devoted largely to literary work, 
and he also acted in an advisory capacity whenever 
opportunity offered. He, for example, made many 
official tests, including those of steam and gas engines, 
fans, dynamos, power hammers, machine tools and 
die presses. He conducted investigations relative 
to the elastic deflections of flat plates under hydraulic 
pressure and on _ vibratory disturbances from 
machinery. In the course of and in many cases 
as aid to the efficient carrying out of these studies, 
he designed many successful forms of testing appara- 
tus and devices for special purposes. Among these 
may be mentioned a compact, portable, spring 
transmission dynamometer, a journal friction tester, 
accurate means for measuring the flow of cooling 
water through gas engine jackets, accurate means for 
measuring the cutting forcee—up to 10 tons—exerted 
by lathe tools, a pure torsion tester, a momometer 
with inelastic suspension, and a pocket spirit slide 
rule. 

_ Professor Smith was a prolific writer. Among 
the books which he published may be mentioned :— 
““Hand and Machine Cutting Tools,” ‘‘ Graphical 
Calculation,” ‘‘ Calculus for Engineers,’ ‘‘ Measure- 
ment Conversion Diagrams,” “‘ Commercial Economy 
in Steam and other Heat Power Plants,’ ‘‘ Tables 
of Multiplication, Division and Proportion,’ and 
“Electric Traction.”” But in addition to books he 
contributed a vast number of papers and articles 
to various institutions and periodicals. He was 
a valued writer in our own columns, and the range 
of subjects which he covered was wide. To enumerate 
all his articles and subjects would be impossible, 
but we may say that they varied as widely as “‘ The 
Design of Riveted Lap Joints ’’ and ‘‘ The Conditions 
of Financial Profit in Industry,” or as ‘‘ The Thermal 
Efficiency of Steam Engines” and “The Ganz 
Three-phase High-tension Electric Traction.’’ In 
order to write the last-named article, which appeared 
in four parts early in 1900, Professor Smith made, it 
may be mentioned, a special journey to Buda-Pesth 
on our behalf. Part of his work for this journal 
included the description of the engineering exhibits 
at various exhibitions, including those at Vienna in 
1883, Chicago in 1893, Paris in 1900, Glasgow in 
1901, and the Japanese Exhibition in London in 1910. 

In addition to the other work we have mentioned, 
Professor Smith also carried out original investiga- 
tions upon (1) the true action and function of engine 
governors ; (2) a method of drawing stress diagrams 
of three-dimensional structures; (3) polar velocity 
and acceleration diagrams for complete mechanisms ; 
(4) strength and stiffness of struts; (5) strength 
of locomotive connecting and coupling-rods; (6) 
the logical development of the integral and differ- 
ential calculus from a purely concrete physital 
basis ; (7) commercial economy in (a) electric power 
transmission, (6) hydraulic power transmission, (c) 
steam and other heat generation, and (d) water and 
steam turbine design. 

Professor Smith was an associate member of the 
Institution of Civil Engineers and received a Telford 
Premium from that body in 1889 for his paper on 
“Stress Diagrams of Solid Structures.’”” He was 
also a member of the Institutions of Mechanical and 
Electrical Engineers, and of the Iron and Steel 


Institute, and was President of the Civil and|}- 


Mechanical Engineers’ Society in 1900. He was a 
competent linguist, being master of French, German 
and Italian. , 


A. L. SABINE. 


WE are informed by Siemens Bros. and Co., Limited, 
that Mr. A. L. Sabine, late secretary of the company, 
died last Sunday, the 20th inst. Mr. Sabine was secretary 
from 1880 to 1910, retiring in the latter year after fifty 
years’ service. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE PATENT-OFFICE LIBRARY’S SHORTER HOURS. 


Srr,—Referring to “* Vetax’s "’ letter in your issue of the 18th 
inst., I am glad to see that at last someone is protesting against 
the above absurd regulation which the Patent-office authorities 
have imposed on the public for the last eighteen months. This 
library was established for the benefit of the public, and especially 
for inventors and all those concerned with matters relating to 
industrial property. At a time when we are thinking of defeat- 
ing the Boches in cial and industrial fields of national 
activity, it seems not a little strange that we should be hampered 
in’ our endeavours to regain lost markets, by an irritating and 
obnoxious measure which will not benefit the nation in any 
respect. What connection is there betwen the present war and 
the hours of the Patent-office Library ? This war is too often 
a pretext to humbug people and prevent them from devoting 
their attention to the furtherance of our industrial prosperity 
in the future. There are not so many technical public libraries 
in this country that we should have to put up with such arbitrary 
restrictions. Not only are inventors, manufacturers or engi- 
neers affected by this stupid regulation, but also those who are 
connected with the patent business. The alteration of hours 
suggested by ‘“Vetax” appears very reasonable and would 
entail no hardships on the staff of the library. I would suggest 
that a petition signed by patent agents and others interested in 
the matter be sent to the Board of Trade, praying for an exten- 
sion of the hours, as proposed by “* Vetax.”” Many improve- 
ments could also be made in the management of the library, 
but I shall not deal with them at present, the suggested extension 
of hours being the most important for the time being. 

London, February 21st. MERNOK, 





ENGINEERING COLLEGES AND THE WAR. 
Sir,—At the recent meeting of the Institution of Mechanical 
Engineers on the above subject I outlined the scheme which | 
have prepared at King’s College for the training of munition 
workers, and gave an outline of the remarkable success we have 
met with in the output of workers, a considerable proportion 
of whom, while being pure novices at first, are at this moment 
performing the functions of highly skilled—which I pointed out 
would be better classified as highly specialised—-workmen ; 
that is, tool setters on work to an accuracy of one-ten-thousandth 
of an inch. I explained clearly the reason which had influenced 
me to adopt the course and procedure, but beyond this I said 
nothing. I asked no questions, I criticised nobody, I put forth 
no arguments and drew no conclusions. I simply stated facts. 
In view of the above, I fail to understand why the authors of 
the paper, Dr. Walmsley and Mr. Larard, should go so far out 
of their way as to say: “ Personally, he (Mr. Larard) very much 
doubted whether such instructional work could be of any real 
value in a munitions factory. No man with the short training 
referred to could possibly apply that sort of exercise work to 
munitions work of practical importance. . . . The remarks 
of Mr. Taylor had been so completely answered by the speakers 
whose comments had been alluded to above that the authors 
felt it was not incumbent upon them to analyse his contribution 
further, and they were therefore content to place on record a 
general dissent from most of his arg ts and conclusions, and 
their disapproval of his course for training munition workers.” 
I appeal to your courtesy, Mr. Editor, to allow me to inform 
Dr. Walmsley and Mr. Larard that the course at King’s College 
is still working very successfully, and every moment of our work 
we have as the object in mind the defeat of the King’s enemies. 
London, February 2Ist. H, G, Taytor. 





GERMAN ENTERPRISE AND FRENCH PIPES. 


Srr,—Referring to the issue of Tue ENGINEER dated January 
21st, in which you publish some incorrect information respecting 
our works, we wish you to kindly withdraw this completely 
at the very first opportunity. : 

Our company is not associated or in any way connected with 
German works, it being essentially French, French directors, 
French employees, and as regards your correspondent’s remarks 
regarding Herr Thyssen, or the Gelsenkirchen Works, he is 
writing nonsense, and a few serious inquiries in the right source 
will soon convince him of the damaging report he has circulated. 

*“* Anti-Germanicus ” is reported to be a member of the Insti- 
tute of Civil Engineers. If he is, and was under the impression 
that he had found valuable information, which he intended 

utting before the members of the Institute, he should have at 
east, tried to ascertain the truth before publishing such foolish 
tales. 
When you consider that after the war there cannot be any 
German interests in British or French industries, and the fact 
of “ Anti-Germanicus ”’ attacking our works, when our directors 
and employees are fighting the Germans, the idea suggests 
itself that he has been prompted = other motives than studying 
his country’s interest. His nom de plume, however, shelters his 
identity, but there would be no necessity to hide his personality 
if all was in order. 

z (p.p. La SocteTe METALLURGIQUE D’AUBRIVES ET 

VILLERUPT.) 
A. J. CuoaKxe, London Manager. 


February 22nd. 








Tue Oprticat Socrery.—Mr. F. J. Cheshire, of the Optical 
Branch of the Ministry of Munitions, has been elected President 
of the Optical Society, in succession to Dr. William Ettles. 


ENGINEERING AFTER THE WaRr.—-A sub-committee has been 
appointed by the British Electrical and Allied- Manufacturers’ 
Association to concentrate public attention on the increased 
importance of the whole engi ing i try from the point of 
view of national safety and revenue-earning power when normal 
conditions are restored. It is the gene opinion amongst 
business men that the greatly augmented output capacity of 
British engineering works due to the intensified production of 
munitions will require extraordinary to be taken as 
regard collective effort for obtaining a proportionate increase 
in Britain’s share of the world’s trade, and at the same time 
some special consideration in any reform of national and Imperial 
commercial policy. The country will possess, on the return of 
peace conditions, an engineering industry of.enormously greater 
and more efficient productive capacity, and it is believed that 
the intelligent utilisation of these sources of wealth may prove 
the most important of all factors in solving the problem of 
rapid restoration of prosperity—by affording a continuance of 











‘remunerative employment—for our large army of skilled and 


unskilled’ munition workers, and for an important proportion 
of the men released from military service. The action to be 
taken by the B.E.A.M.A. has no special reference to the par- 
ticular interests of any section of the industry, but will be directed 
to further the common interests of all British engineering manu- 
facturers. The Secretary of the Association will supply further 
information to all who are in sympathy, . ‘ 
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RAILWAY MATTERS. 


—_—_—. 


‘Ar the Great Central Railway annual meeting it was 
reported that the company’s steamer Immingham had 
been sunk in the Dardanelles. 

THE enlargement of one of the ventilating shafts in 
Woodhead tunnel has greatly improved the atmospheric 
conditions. It is proposed to undertake other ameliora- 
tion work there. : 

Tue French State Railways are considering the question 
of constructing one or two air brake instruction cars to 
be used in the education of their train and enginemen 
after the war is ended and traffic conditions return to 
their normal basis. 


A UnrTep StTaTes consular report states that con- 
struction work on the railway that is being built by a 
Belgian company from Malaga to Algeciras and Cadiz, 
which was suspended on account of the cessation of funds 
from Belgium after the outbreak of the war, has been 
recommenced. 

Aw American contemporary states that Austrian trade 
apers are complaining about the lack of workmen in 
he locomotive shops. The Austrian Government rail- 
ways recently ordered 150 locomotives to be delivered 
during the year 1915, which order as yet has been only 
partially fulfilled. Several of the Hungarian locomotive 
works are’ busy making munitions of war instead of 
locomotives, . . 

AN effort is being made in Australia to compromise on 
the question of a uniform gauge by having a mixed gauge 
of 4ft. 84in. and 5ft. 3in., and recently some practical 
fulJ-sized demonstrations were magle at Tocumwal, in 
New South Wales, at which the Governors of New South 
Wales, Victoria, South Australia and Queensland were 
present. Whilst the tests were apparently successful 
no official announcement was made. 


Mr. Howarp EL .iott, the president of the New York, 
New Haven and Hartford Railroad, recently said that 
there are in the rails of the New York, New Haven and 
Hartford Railroad over 600,000 tons of steel. That is 
70,000 tons more than in all the battleships owned by 
the Unite States, and enough to make eight bridges as 
large as the Queensborough bridge in New York, which 
spans the East River. If put end to end these rails would 
stretch nearly 10,000 miles. 


Between Carnforth and Ulverston the Furness Railway 
is carried over two estuaries of Morecambe Bay—near 
Arnside by the Kent Viaduct and near Ulverston by the 
Leven Viaduct. The latter has been reconstructed within 
the last two years at a cost of £27,482, and the work of 
reconstructing the former is now in hand; the cost is 
expected to be about £20,000. The works when com- 
pleted will allow the present speed restrictions to be with- 
drawn and for the axle loads of the rolling stock to be 
increased. 


THE sum of £2,250,000 is being spent by the Railways 
Department of the New South Wales Government on 
doubling the main southern line. Advantage is being 
taken of this to make improvements, and the ruling 
gradient will be | in 75 instead of 1 in 40.. The saving in 
haulage power from this cause alone is expected to pay 
the interest on the outlay. A further saving of 20 per 
cent. in running time is also anticipated, and the work 
generally is regarded as one of the most profitable that 
has been undertaken in Australia. 


THe Chairman of the North-Eastern Railway, at the 
annual meeting of the company on the 18th inst., referred 
to the Jarrow accident, and said that the company had 
had a-run of extraordinarily good luck as far as accidents 
were concerned. Since the Brotton accident in 1900, 
when one passenger was killed, and the Felling accident of 
1907, when two passengers subsequently died of injuries 
received, no fatalities from nger train accidents had 
occurred since that at Thirsk in 1892. That is to say, 
that in twenty-three years only three passengers had lost 
their lives on the North-Eastern Railway. 


THe chairman of the Lancashire and Yorkshire Railway 
told the shareholders on February 16th that the viaduct 
at Penistone, which failed on February 2nd, had been 
regularly and frequently examined by the staff of the 
company’s engineer, and up to the moment of the accident 
there was nothing whatever to indicate the likelihood of 
a collapse of the structure. The failure was due, not to 
any weakness of the arches, but to a movement of the 
foundations below the ground level, which could not have 
been foreseen. The necessary steps were being taken 
to reconstruct the viaduct as quickly as possible, but it 
was feared that the interruption of the service would 
cause considerable ineonvenience for some months to come. 


Tue officials and directors of the Chicago, Milwaukee 
and St. Paul Railway Company recently toured the com- 
pleted section of-the 400-mile electrified district. Three 
special cars were drawn by oné of the 260-ton 3000-volt 
locomotives. Speed tests up to 70 miles an hour were 
carried out, as well as tonnage tests, 2500 tons being 
hauled at 16 miles.per hour. It is expected that the 
trans-continental all-steel trains will be operated elec- 
trically shortly. Although the cost of the work has been 
about £4,000,000, the saving effected by increased fuel 
economy, haulage, better speed schedules and upkeep will 
allow a dividend of 20 per cent. per annum onthe 
capital? Very successful tests were made on the regenera- 
tive hraking appliances of the electric locomotives. 


Tr is officially announced that since Januiiry Ist there 
been an arrangement for pooling ‘all open and 
mineral wagons between the Great Northern, Great 
Eastern and Great Central companies. These are, of 
course, the three companies which proposed to com- 
bine together in 1909, This proposal, by the way, led 
to the appointment of the Departenentel Committee 
ments, over which Mr. 


on Amalgamations and Agree 
Russell Rea, who died on the 5th inst., presided. At 
neither the annual meetings of the Great Northern and 
treat Eastern companies—or the Great Central meeting 
—was any mention made of the new arrangement, 
although Lord Claud Hamilton, at the Great Eastern 
meeting, alluded to the general question of pooling wagons. 





NOTES AND MEMORANDA. 





In a paper read before the American Institute of Elec- 
trical Engineers, Dr. C. P. Steinmetz dealt with the theory 
of impulse currents. Starting from the integration of the 
general differential equation for the electric circuit, he dis- 
cussed various special cases. For instance, considéring 
the case for continuous current in a circuit with distri- 
buted resistance and leakage, he showed that complete 
reflection occurred at the end of the circuit, partial reflection 
at a transition point, and that a surge resistance existed. 
The equations for impulse currents were given in expo- 
nential, hyperbolic or trigonometrical functions. The 
paper forms a compendium on current flow under different 
conditions. 


Tue American Bureau of Mines publishes particulars as 
to the use of motors which are so designed as to be more 
or less proof against explosion, and which are intended 
for use in dangerous areas in mines. The paper contains 
details of construction considered essential for this class 
of work. The requirements fall under the heads of design 
and construction, starting rheostats, motor casing, cable 
reel and trailing cable, and tests to be applied. A photo- 
graphic plate is given showing several of the details of a 
motor that has nm approved by the Bureau. Thus the 
motor and starting box are shown, completely assembled ; 
also the cable reel with explosion-proof plug and covering 
for the slip rings, as well as the protective devices moun 
at each end of the motor casing. A description of this 
motor is given in the text. 

Tue Borsen Zeitung (Berlin) states that up to the begin- 
ning of- the war Germany turned out annually some 
2,500,000 metric quintals of glass and glassware, valued 
at about M.147,000,000. It is pointed out, however, that 
all the glass works throughout Germany are not of German 
origin. French and Belgian companies, which are at 
present under German supervision, were the founders. 
Foreign undertakings in the German glass industry are 
even to-day valued at over M.100,000,000. German 
glass works, engaged in producing both raw material, and, 
in addition, finished goods, are spread throughout all 
Germany. Everywhere, however, on account of the war 
there has been a very considerable stoppage of the market, 
but it is presumed that foreign markets will again demand 
German glass goods in great bulk after the war. 


Mr. R. V. Farnam read a paper recently on “A 
Suction Gas Producer using Bituminous Coal” at the 
Institution of Engineers and Shipbuilders, Glasgow. He 
said that on account of its low ash content anthracite 
was chiefly used in suction and pressure gas producers 
up to 500 horse-power. Coke was troublesome to gasify, 
and the calorific value was only 10,000 to 11,500 British 
thermal units per lb., compared with 14,500 units from 
anthracite. He considered the gas engine for marine 
work would never succeed if it depended only on non- 
bituminous coals. He referred to experiments made on 
the “‘ Farnham ”’ type of engine and_producer, which was 
designed to gasify ordinary bituminous coal, the cost of 
which was 13s. to 20s., as against 30s. to 40s. per ton for 
anthracite. Consequently, an enormous saving in the 
cost of power resulted. 

THE consumption of aluminium in the United States in 
1914 was the largest on record, and amounted to 
79,129,000 lb., which is much greater than the output, 
and though some metal is exported, a much larger quan- 
tity is imported. The consumption of the metal is growing 
rapidly, and the facilities for turning out enough for home 
consumption are inadequate. When one considers the 
multiplicity of uses to which aluminium is now applied, 
and the part that it is destined to play, the question of 
the domestic supply of bauxite, the mineral from which 
aluminium is now made, assumes importance. So far 
as the present resources are concerned, the United States 
may be considered as practically independent, especially 
as new bauxite occurrences may be found, and American 
inventive genius will probably solve the problem of 
extracting the metal from clay or some other aluminium 
compound, 

Tue Board of Agriculture and Fisheries gives notice 
of the publication of three volumes of “‘ Special Reports 
on the Mineral Resources of Great Britain,’’ which have 
been prepared by the Director of the Geological Survey, 
in response to numerous inquiries that have arisen through 
the conditions brought about by the war. In Vol. I. 
the uses, distribution, treatment and output of tungsten 
and manganese ores, are dealt with, and particulars of 
the rnines, active and inactive, are given. ice Is. 
Vol. II. deals with the sources, uses and treatment of 
barytes and witherite—the sulphate and carbonate of 
barium. The mines from which the minerals are or have 
been raised are described in detail. Price Is. 6d. Vol. ITI. 
deals with the properties, uses, treatment and modes of 
oceurrence of , anhydrite, celestine and stron- 
tianite. Details of the workings in all parts of Great 
Britain are given, with statistics as to output. Price ls. 


A DESCRIPTION is given in a report to the ninth annual 
convention of’ the American Illuminating Engineering 
Society of an oxy-acetylene searchlight which is being 
adopted by the Swedish army. Use is made of a pellet of 
ceria in place of the lime of the oxy-hydrogen lantern, and 
an oxy-acetylene jet. The corisumption is stated to be 
about 40 litres of acetylene and a like quantity of oxygen 
per hour, and a sufficient supply of these gases to provide 
for twenty hours’ burning is carried with the apparatus. 
It is also stated that searchlights are being used not only 
to detect the movement of the enemy, but to blind troops 
when charging, and to discomfort the pilots of aircraft. 
Owing to the blinding and confusing effect, it has been 
found to be impossible to advance troops in the face of 
strong searchlights, thus affording a practical illustration 
of the use and effect. of glare. In this connection it is 
interesting to note that the importance of the problem 
of glaring motor headlights is also being recognised. A 
series of tests have been worked out which may be used as 
a standard definition of what constitutes a dangerous 
‘** glare,” and the results will be submitted to manu- 
facturers of headlights with a view of eliminating the 
trouble. Future headlights are to be constructed accord- 
ing to scientific formule, by which the far-reaching effect 
of a searchlight upon the road without glare will be 
obtained. 








MISCELLANEA. 

Tue Minister of Munitions has made an order under 
Sec. 4 of the Munitions of War Act, 1915, declaring 298 
additional works controlled establishments under the 
Act as from July 31st. A total of 2720 establishments 
have now been declared as controlled under the Act 
from the date of the first order, July 12th, 1915, to 
January 31st, 1916, inclusive. 


Accorp1nc to the Electrical World all arc lamps in New 
York City are to be replaced by gas-filled tungsten lamps. 
The total cost of lighting is about £604,508 per annum, and 
the change will effect a saving of £2 10s. per lamp per 
annum. Careful tests have proved that, in addition to 
avoidance of flicker and glare, the gas-filled lamps have 
greater penetrating power in foggy and stormy weather. 


Att the British liner and most of the cargo boat com- 
panies are now in the market for new tonnage; in fact, 
several important contracts have been booked during the 
last few weeks, although it is impossible yet to say when 
delivery will be obtainable. A committee has been 
formed at the Admiralty with a view to expediting the 
completion of the merchant ships in course of construc- 
tion. The Cunard Company has given out contracts 
for four steamers, and it is stated that tenders for eight 
more are under consideration. 


THE United States has passed Germany, heretofore 
the leader, in the number of electric furnaces used in 
making and refining steel. A year ago America had 41 
electric furnaces in use and Germany 46. The latest 
report gives Gérmany 53, while the United States 73. 
This result is due to the war, at least in part. Naturally 
the war has not. been favourable to new developments 
or new plants on the Continent, while in America there 
has arisen a new demand for special steels which the 
electric furnace is well adapted to meet. 


Lorp SELBORNE desires to call the attention of farmers 
to the fact that the decision to suspend the issue of licences 
for the export of sulphate of ammonia was based on the 
assumption that the home demand for this fertiliser 
would ‘be substantially increased. Unless, therefore, 
farmers at once increase their demand, the result will be 
that stocks will-accumulate and the output will be cur- 
tailed. In-view of the importance of using every effort 
to stimulate the production of maximum crops during the 
war, in the interests both of agriculture and of the nation 
generally, Lord Selborne appeals to farmers to avail 
themselves without delay of the present opportunity to 
procure supplies of sulphate of ammonia for spring use. 


Accorpine to the Times ‘‘ Commercial and Financial 
Review ” the total supply_of rubber in 1915 was 146,000 
tons. Of this 93,400 tons was from Ceylon, India, Malaya, 
&c., and from Brazil and other South American sources, 
37,500 tons, the balance being accounted for by some 
direct Dutch shipments not included in the 93,400 tons 
just mentioned. There was a considerable increase in, 
British consumption as compared with the previous year, 
and some advancement in Australia, Japan, Russia, Italy, 
Sweden and probably France, though in the latter case 
shortage of labour may have had a restrictive effect. No 
doubt Germany and Austria have been abie to get some 
rubber, though probably not a quarter of their normal 
supplies. ; 

THE Yorkshire Post recently gave an account of a 
lecture on ‘“‘ A New Crystallograph,”’ by Professor W. H. 
Bragg, D.Sc., F.R.S., at the Leeds Philosophical Society. 
The X-ray spectrometer made at Leeds University is 
based on the assumption that the atoms in crystals are 
arranged in planes at regular distances from one another. 
It therefore resembles a very finely-ruled diffraction 
grating. Using a ray from rhodium having a wave-length 
of 0.614 Angstrom units, the angle at which this ray is 
reflected from a face of a crystal may be observed for 
the different faces. Then, knowing the number of atoms 
in the crystal per cubic centimetre from its density, the 
arrangement of the atoms within the crystal can be deter- 
mined. For the diamond, for instance, the carbon atoms 
are arranged so that each atom is at the centre of a regular 
tetrahedron, at the points of which are its nearest neigh- 
bouring atoms. 

Ir is authoritatively stated that the Government has 
decided to take over all the patent-still distilleries. The 
Government requirements of strong spirits in connection 
with the manufacture of munitions are still under 
15,000,000 gallons per annum, whereas the total output 
of the patent still distilleries is over 40,000,000 gallons, 
This output, however, will be substantially reduced by 
the curtailment of the imports of raw materials. The 
Government scheme was discussed at a meeting of the 
distillers of the United Kingdom in Londen on Wednesday. 
The proceedings were private. It is understood that nearly 
all the great distilleries have hitherto been making for 
the Government spirit at 60 per cent. over proof for the 
manufacture of high explosives. The time has now arrived 
when it is felt that a larger supply and more expeditious 
production ate urgently needed, with the result that it is 
proposed to commandeer all the grain distilleries. _ 

AN interesting side issue to the lumber industry that 
has recently developed into an important branch of the 
export trade—says a consular report, just issued, on the 
trade of Oregon and the Pacific States—is that of creosoted 
railway sleepers. In 1914, 185,000 railway sieepers, 
valued at £27,220, were exported to India for use on the 
Government railways, it having been found that this is 
the only form of wooden sleeper which is capable of resist- 
ing for any length of time the attacks of ants. If this 
new trade opening, which is still largely in the nature of 
an experiment, should be found to give satisfactory 
results, there is likely to ensue a very notable development 
along this line, not only in the States of Oregon and 
Washington, but also in British Columbia, which is alive 
to the possibilities of the industry. There are three large 
lumber creosoting plants within this consular district, in 
addition to several others of minor importance, that are 
entirely devoted.to the treatment of paving blocks, &c.; of 
the three larger plants one. is situated on the Columbia 
River and the other two on Puget Sound. These plants 
are capable of treating all sizes of timber, including piles, 
booms, pit props, railway sleepers and wood pavement 
blocks. 
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The British Optical Glass Industry. 


Like almost every other industry in the country, 
that devoted to the manufacture of optical lenses 
and similar glasses is being severely strained to meet 
the nation’s war needs. It is no secret—it has, in 
fact, been stated in Parliament—that the British 
optical industry is, or at least has been, not only 
taxed to supply all that is required of it, but is over- 
taxed. Before the war it held a proud place for the 
excellence of its goods, but for various reasons the 
output was strictly limited. Now it has to supply 
telescopic sights for our big naval and certain of our 
land guns, optical sights for anti-aircraft guns and 
the sniper’s rifle, periscopes for submarines, range 
finders for warships and for military use, telephoto 
and other special lenses for aerial photography, 
parts of searchlights, lenses for military field glasses 
and naval telescopes, and for the surveying instru- 
ments employed in the field and the microscopes used 
by the sanitary and medical branches of the Army. 
It has not only to supply these details, but has to 
repair and replace those already in existence which 
may be damaged. Certain industries are more 
capable of responding to a sudden increase in the 
demand for their products than others. Of such; 
we fear, the optical industry is not one, although it 
must be acknowledged that under the impetus of 
the Ministry of Munitions, with its special branch 
devoted to the supply of “ optical munitions,” a 
very great deal has been done to increase the output. 
To two main causes may be attributed the difficulties 
experienced in attempting to increase our optical 
supplies. One is the inherent difficulty of preparing 
optical glass free from internal defects ; the other the 
inherited conservatism of the manufacturers and 
the secrecy with which they surround the methods 
and machines employed to work up the rough piece 
of moulded glass into a finished lens or prism. 

With the first of these two causes the chemist 
rather than the engineer is concerned. It is to 
him we must look to propound improved methods of 
working whereby may be obtained glass of the required 
optical properties which is free from colour, bubbles, 
strie and other internal defects, and which will be 
obtainable without the present tedious and costly 
method of cutting out the defects and remoulding 
until perfection is approached. That twenty per 
cent, of usable glass is regarded to-day as a satisfactory 
yield from any one melting pot is sufficient evidence 
that the chemist has at least a very wide field for the 
Whether he has any great 
chance of effecting improvement. we are not suffi- 
ciently acquainted with the details of the chemistry 
of glass-making to say. The second cause contributing 
to restrict the output of optical instruments in this 
country at the present moment is one with which 
the engineer can claim to have some concern. The 
position is peculiar. Each manufacturer of optical 
lenses prefers to design and make his own grinding 
machines, and in order that their construction may 
not become known he usually obtains his rough parts 
from half a dozen different makers. Such a system 
of building a machine can hardly promote efficiency. 
Once erected and set to work the machine is carefully 
guarded from prying eyes, and as a result none but 
‘the manufacturer himself or his workman is given 
a chance of effecting improvements. The manufac 
turer is not in the first instance an engineer, and 
that the machines he designs are not designed and 
made as an engineer, if appealed to, would design 
and make them, we can vouchsafe from direct 
evidence. .There are movements and fitments in 
them which an engineer would either suppress or 
replace by simpler devices already established in 
other fields, The improvement of detail would not, 
however, be the principal result of the engineer's 
intervention. If the manufacturer could be per- 
suaded to listen to him he might be expected to 





introduce a radical alteration in the fundamental 





method of working. A machine cannot produce 
work more accurate than itself. The engineer knows 
this and accordingly makes his machine more accurate 
than the degree to be reached in the work. The 


f | optician-designer presumably also knows the prin- 


ciple. But he accepts it as justification for his view 
that the lens-grinding machine is a mere aid to the 
hand worker, that final accuracy is to be obtained 
by hand and should not be expected from the machine. 
It may be true that a certain amount of hand work 
will always be necessary to obtain the required 
accuracy in certain lenses and prisms. But if the 
grinding machine were properly designed and pro- 
perly regarded by the manufacturer and his workman 
the amount of hand work now necessary would be 
very considerably reduced. The trade, to-day, 
relies for the excellence of its products primarily 
upon the manual skill of old-fashioned and frequently 
elderly workmen. Such a method of working 
naturally limits very severely the required expansion 
of the industry, for it takes many years to train a 
man to the great dexterity required of the optical 
glass worker. Even were this not so and were it 
the case, as in other industries, that.women and 
other outside workers could be employed, the diffi- 
culty would remain that the grinding machines 
required would not be forthcoming. The manu- 
facturers have maintained secrecy regarding the 
construction and working of their machines, and 
now in the hour of their country’s need they can 
find very little outside help to increase their plant. 

Actually the process of grinding and finishing 
optical lenses is quite simple and straightforward 
and contains nothing in the:very least worth making 
a secret about. In spite of their secrecy, too, all 
our manufacturers work on identical principles and 
with identical means. If their machines, so closely 
guarded from one another and from the outside 
public, differ at all they differ in some quite non- 
essential detail. Imagine a hemispherical bow! 
with a hemispherical pestle inside it. Fix a number 
of rough lens glasses to the bottom of the bowl 
by embedding them in pitch. Then drive both 
bow] and pestle on their axes and at the same time 
communicate to the pestle a certain amount of 
additional motion, causing its axis to swing back 
and forward about the centre of the hemisphere as 
a pivot. As time goes on introduce finer and finer 
abrading material between the pestle and bowl, 
ending up with rouge or putty powder. Imagine 
such a machine as this and we have a picture of the 
ordinary lens grinder or rather, say, a sixth part of 
it, for there are usually six sets of bowls and pestles 
mounted on one bench. Of course, for differently 
curved lenses differently curved bowls and pestles 
must be used, and if the lens has to be ground convex 
instead of concave it has to be fixed to the pestle 
instead of the bowl. Given these brief particulars 
any engineer could undertake to design an efficient 
lens grinding machine which would at least do its 
work quite as well as those at present in use. Further 
than that, the principle of the machine is one which 
very readily lends itself to accurate construction. 
With a little care and with modern machine tools 
and shop methods the machine could be made with 
a degree of accuracy such that the quality of its work 
would leave little, if anything, to be finished by 
hand. The skilled hand worker would find his 
present occupation largely taken away, but his 
services would be available and would be required 
for setting up the machines, which would be quite 
easily run thereafter by female or other labour. 
The old-fashioned methods of working were not 
wholly out of place before the war, and after its 
conclusion, when the demand on the industry returns 
to the normal, they will doubtless be found satis- 
factory again. But during the war they are severely 
restrictive of the output, and if we can suggest a 
means to improve Matters it is our duty to do so 
and the duty of the manufacturers to adopt such 
means. 


The Council and the Members. 


THE annual general meeting of the Institution of 
Mechanical Engineers was held last Friday, and 
at it, following the usual custom, the names of the 
office-holders for the coming year were announced. 
The ruling body of the Institution is composed of 
a president, the past-presidents, vice-presidents and 
members of council. There are by-laws regulating 
the election and: retirement of the two latter classes. 
It is unnecessary to detail them. Several engi- 
neers are nominated for both positions by the existing 
council, and it is open to any private member to 
suggest other names not later than the meeting 
preceding the annual general meeting. The ballot 
takes place by post. Papers are sent round to all 
the members who -have the right to vote, on which 
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all the proposed names are printed, and the members 
are instructed to strike out a certain number. Those 
members whose names are least frequenty struck 
out remain on or are elected to the council, or to other 
offices. 

The plan has the merit of simplicity, but we venture 
to suggest to the Institution that it leaves much to 
be desired. We have made .such inquiries as lay 
in our power, and, in the absence of an official return, 
we are forced to the conclusion that certainly not 
more than ten per cent. of the voting members, and 
probably less, ever return their ballot papers. In the 
remaining cases the papers are destroyed at once 
without a moment’s consideration. With why this 
is so we shall deal in a moment. With regard to 
the ten per cent. that. are returned, it has been said 
cynically, but perhaps truly, that the alphabetical 
position of the initial of the nominee’s surname is 
the best guide to his chance of election. We do not 
believe matters are quite as bad as that, but there is 
frequently a pretty clear indication that the balloting 
has not been of a very intelligent kind. Coming now 
to the general and deplorable lack of interest that 
the members show in the election of the gentlemen 
who will represent their interests, we think the main 
reason of it is to be found in ignorance of the quali- 
fications of the nominees to fill the posts to which 
they are nominated. Members look down the list, 
and being wholly unable to say why any one nominee 
is more deserving of the honour of election than 
another, vote for none. Looking through a recent 
table of Members of Council we see the names of 
several gentlemen who, as far as we are aware, have 
never put in an appearance at a members’ meeting. 
That they may be rendering services to the Institution 
in other ways is quite possible, but the private member 
has had no opportunity of making their acquaintance, 
and as he is quite in the dark as to the nuntber of 
times they may have attended. council meetings, 
helped with valuable advice, served on special 
committees, or forwarded the interests of the Insti- 
tution in some other way, it is not surprising if he 
takes no interest in them. We are not arraigning 
the Council in any way. It is the members’ own 
fault. But at the same time the Council could by 
a little help and encouragement induce a healthier 
state of affairs, and, if we may do so without offence 
we would offer a few suggestions for consideration. 
In the first place, we suggest that the method of 
balloting be modified. At certain meetings, not only 
in London, but at other centres, a quarter of an hour 
or so should be set apart for balloting purposes, and 
the secretary should do his best to induce all the 
members present to return their ballot papers. It 
is probable that under such conditions members 
would discuss between themselves the qualifications 
of the nominees, and that not only would a large 
proportion of those present vote, but that all would 
feel a livelier interest in the election. Subsequently 
to these meetings ballot papers would be sent out by 
post to all members whose names did not appear 
on the attendance sheets. Again, it is probable 
that the imterest aroused in those present at the 


first ballot would leaven those not present, and that 


eyen the number of papers returned by post would 
be greater than usual. Furthermore, to assist 
members in reaching a decision we would suggest 
that on all the ballot papers a few personal notes 
about the nominees might be given, and if they- were 
already members of the governing body, that an in- 
dication of the services they had rendered, the 
number of their attendances at meetings, and 
Council meetings, and so on, might be added. 
We do not think the Members of Council, active 
or prospective, would regard this as an imper- 
tinence. With their careers they have reason 
to be satisfied, and if they were not satisfied with 
their services to the Institution they would certainly 
not be fitted to hold the position to which they 
aspired. There is one other small point. Amongst 
the body of vice-presidents there are sure to be some 
who have signified their intention never to accept 
the office of president. Would it not be possible to 
ereate a class of past-vice-presidents, parallel with 
past-presidents ? The Institution would still retain 
the services of men who had served it long and well, 
whilst room would be made for further additions 
to the Council. 

We are not putting these suggestions forward in 
any carping spirit. Our desire is now, as it has always 
been, to see the Institution of Mechanical Engineers 
worthy to the full of the high position it holds in our 
profession. The object of this article is to try to 
stimulate the interest of the private member in those 
he appoints to direct the business of the Institution. 
We do not say that the Council has done its work 
badly in the past, nor do we claim that a Council 
elected by a greater proportion of votes would be 
better than the Council we have to-day, but we do 





say without hesitation that the members ought to 


take an interest in their Council and that the position. 


of the Institution would be strengthened if they 
did so. 


Shipbuilding Contracts. 


Ir is to be hoped that the Government will see its 
way clear at an early date to make a definite state- 
ment regarding the profits of shipowners so far as 
they may be affected by the costs of ships whose 
construction has been delayed by the war. The 
situation is not only a very difficult and delicate one, 
as it affects shipbuilders on the one hand and ship- 
owners on the other, but the national interests are 
involved inasmuch as any further and unnecessary 
delay in completing the vessels in question means 
corresponding delay in relieving the tonnage shortage. 
One important point in this connection is that all 
parties should know the basis, or principle, upon 
which the excess profits tax is to be levied, for until 
this is made clear shipowners are in a most uncertain 
position in arranging terms with the builders. It 
would obviously be unfair to hold shipbuilders to 
the terms of the pre-war contracts regarding the 
boats in dispute. Building has been suspended 
because the Government has been obliged to take 
workmen off merchant construction for more purely 
war work. Now that numbers of men are being 
liberated with a view to their employment in the 
completion of these merchant vessels which are so 
urgently needed in the carrying trade, wages and 
costs of materials are at war levels. The ships 
cannot be completed on the pre-war terms without 
great loss to the builders. On the other hand, if 
the shipowners, out of their excess profits, are to 
agree to pay war prices for the new ships, will the 
Government. take this into consideration to the 
extent of allowing what we may term an equivalent 
rebate of the excess profits tax? Unless some 
definite plan is adopted those inclined to be generous 
in revising the terms of the contracts are going to 
suffer, while those disposed to hold out for their full 
rights will be imposing loss upon others. And, 
meantime, while the bargaining is going on construc- 
tion may be delayed, to the public loss. 

It appears that in some cases an understanding 
had been arrived at whereby the owners were to pay 
the builders a proportion, if not the whole, of the 
difference in cost of construction between the time 
of making contracts before the war and the time of 
current abnormal costs. But that understanding 
was effected before it was announced that the Govern- 
ment would take over all such vessels from the date 
of their completion to the end of the war. This 
point, which is only one of many in the problem, 
shows how uncertain the business is and how difficult it 
is to arrive at fair terms in the absence of assistance, 
or assurance, or some advice from the Government. 
Up to the moment of writing it is understood that 
although the Government expects the vessels to be 
completed with all possible dispatch, and intends 
to requisition them for the period of the war, which 
means that they will be earning nothing for the 
owners, the Government is not agreeable to the 
nation paying any part of the extra cost of construc- 
tion. Owners otherwise disposed to pay the extra 
cost cannot see their way to do so if they are not 
going to be allowed to operate the vessels until freights 
come down after the war. In the circumstances 
it is hardly fair to leave the builders and owners 
to thresh the matter out between themselves when 
there is no certainty about the taxation point we 
have just mentioned, and in the national interest 
the whole dispute should be arbitrated by the Govern- 
ment in order that the business of completing the 
vessels may be expedited. In this matter all the 
builders should be treated alike and all the owners 
should be placed in the same position. This can 
only be done by a definite Government announcement. 








THE DUTIES OF A LABORATORY IN A 
MECHANICAL ENGINEERING WORKS. 


It has been suggested by Mr. Heathcote in a letter 
published in THE ENGINEER of February 4th, page 116, 
that the duties of a works laboretory may be summed 
up as conduct consistent with a working hypothesis 
which owes its significance to certain resemblances 
between a manufacturing business and the genus 
homo. Such a definition may be sound enough ih 
principle and comprehensive enough in scope, and 
it may have utility for those who move with confidence 
among hypotheses; but it does not appeal to the 
many who prefer their definitions shorn of all refer- 
ence to hypothesis. The definition they want must 
not stand or fall with any theoretical conception. On 
the other hand, it should give a concrete answer to 
such questions as: If an engineering works install 





a laboratory, what will it do? What definite results 
will be attained ? 

An answer is not far to seek. Give a laboratory a 
sample of metal, or of anything used in a works, and 
it will supply information about it. Its method is the 
method of geology, viz., to study and experiment with 
the material until it discloses its own information. 
Stored in every material is the impress of every 
chemical and physical change that has been concerne:| 
in its production. More, hidden somewhere is thie 
impress of the labour of every man concerned in its 
making. From the presence of certain ingredients 
and certain physical conditions and from the absence 
of others, it is known that certain changes and 
certain work have been well and duly performed. | 
is not the work of the engineer, or the clerk, or tl 
draughtsman to explore materials or to understaid 
the significance of their ingredients. This is the 
chemist’s work. Broadly speaking, he has three ways 
of extorting information: analytical, microscopic: 
and physical. With beaker and balance he probes 
into the chemical nature of a material to determine 
its component parts ; with the microscope he studics 
their colour, form and distribution ; and_from tli 
results of physical tests of various kinds he finds th« 
relation between the components and the plasticit\, 
strength, hardness, &c., of the structure as e whole. 

Much is already known as to the best brands of 
metal for certain purposes, and the first work of tli 
new chemist will be to assimilate as much of this 
information as he can, particularly from the firm's 
accumulated experience. The greeter part of his 
early work will be to extend this knowledge by cor 
relating the serviceability of the firm’s products wit) 
the composition, micro-structure and physical pro 
perties of the metal, &c., they are made from. This 
he may do by thoroughly investigating samples that 
have done good service, or failed in use, or have borne 
well the ordeal of artificial conditions designed 1. 
imitate or intensify seperately one or more of thie 
conditions of use, as, for example, running the driving 
gear and chain of a bicycle day and night under con- 
ditions—as to torque and tension—equal to a twenty- 
stone rider pedalling up an interminable hill with a 
gradient of 1 in 6. 

Such work will find its way, as occasion requires, 
into first one specification and then another, and may 
be of service to the maker of the material. It has the 
effect of increasing the number of possible sources of 
supply—partly because it makes it clear what factors 
are really important and partly because less reliance 
need be placed upon the supplier's reputation. 
Another effect is to show just what routine tests 
should be done on samples taken from each consign- 
ment, thereby making for an effective and efficient 
laboratory check tending to ensure uniformity and 
the required standard in all the materials used. 

The correlation of serviceability of product and 
composition of material is an achievement which 
appeals perhaps more to the board of directors than 
to the management. This done, the laboratory will 
be ready to proceed to @ branch of work which will 
be of more immediate use to the management and 
workpeople. This is the correlation of the composi- 
tion, micro-structure and physical properties of the 
various materials employed and their suitability for 
the manufacturing processes they have to go through 
—or, briefly, the connection between composition 
and workability. It does not follow that because 
metal consistently complies with the requirements of 
specifications drawn up to ensure its serviceability 
in use, it is of the most ‘‘ workable’ quality. The 
forces the materiel is subjected to during manufacture 
and the work done upon it are more often than not 
far greater and more varied than the forces it is 
called upon to withstand in use. It follows that 
proportionelly more difficulties may be experienced, 
and have to be overcome, during manufacture. Here 
is an immense field for laboratory work. Composition, 


‘micro-structure, physical properties, each plays its 


part in determining the ease of machining, drilling, 
stamping, drawing, rolling, swaging; also the suit- 
ability of steel for welding, case-hardening, cold 
pressing; of cast iron for anneeling; of brass for 
brazing; of grease and oil for lubriceting ; of coal 
and gas for fuel—in fact, of everything thet is used. 

This work will reveal which chemical end phy- 
sical factors are advantageous end which ere detri- 
mental; and specifications, process sheets and 
operation cards will be modified to embody the 
results. It enables one to set up standards end limits 
affecting ell sorts of work and making for greater 
uniformity, less. scrap. and quicker production. 
Another of its effects is to bring to light details of 
operations, hitherto locked in the minds of actual 
workers—experience which the firm is: entitled to 
share, and an all too portable asset. : 

The next. step in the laboratory’s progress, a 
natural development of the last, is the correlation of 
the serviceability of tools, and their composition and 
physical properties.- The correct hardening treat- 
ment depends upon the composition of the steel, and 
its arrest points. The life of a tool depends upon its 
strength and microstructure es we]l as on its hard- 
ness, shape and surface. These are things that the 
laboratory can check. Moreover, it can materially 
help in the production of tools by keeping pyrometric 
outfits in proper working order and by applying 
laboratory tests to finished tools. 

To sum up. A laboratory may be counted upon 
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to perform the service of correlating what may, 
broadly speaking, be called ‘‘ composition ”’ ‘and (1) 
serviceability and (2) workability, and is specially 
useful wherever hardening or other heat treatment 
work has to be done. The general effect is to enable 
the works operations to be done with greater certainty 
and more efficiency. Questions as to whether defects 
are due to material, tools or workmanship will tend 
to disappear ; when they do arise they can be settled 
on unquestionable evidence. The evidence is not 
always comprehensible to the disputants, but in 
many. cases it may be simple and obvious enough to 
convince’ even &@ workman. A young laboratory 
cannot ¢lways be expected to say point blank what it 
is that makes certain material unsuitable. Such 
questions take time to answer and the younger the 
laboratery the longer will be the time required. 

If a firm has never received any complaints as to 
the serviceability of its products; if its materials 
always work up well and its processes never go 
wrong, it is not likely to feel the need of a labora- 
tory. There may be such firms. A firm whick 
carries on its business by sub-contracting work to 
gangs of its own employees for execution at an 
agreed price and in a stated time, is not likely 
to require much help from a laboratory ; its services 
are tacitly excluded by the terms of the sub-contract. 
But the ordinary progressive engineering firm con- 
ducting its business on modern lines cannot carry 
on that business without the constant services of a 
laboratory. Whether the firm employs its own 
laboratory or looks to that of an independent 
analyst, must depend on the circumstances of the 
case, but at some time or another, and in some way 
or another, it must use a laboratory. The kind of 
laboratory depends upon the kind of works, and, 
roughly speaking, upon the ratio of chemical to 
physical changes going on in the works. 

As to research. It is next to impossible to predict 
whether research work will be required. In some 
works laboratories research is commenced first and 
routine testing follows. In fact, the order in which 
the several branches of the laboratory's work are 
taken up must necessarily depend on the exigencies 
of the case. As a matter of fact, the question of 
whether research work is to be done answers itself 
once the laboratory is at work. 

The following is a list of some of the services which 
laboratories in existing mechanical engineering works 
are being called upon to perform. No attempt is 
made to make it complete, for no limit can yet be 
assigned to the services of a works laboratory. Why 
should there be ? While an eminent manufacturer 
has been taking off his hat before the mysteries of 
steel, the chemist, metallographist and physicist have 
had their coats off and been at work on it. 

All raw materials, comprising pig iron, steel 
of all grades, copper, aluminium, zinc, tin, coal, 

« coke, limestone and oils, before being taken into 

stock, are sampled and tested in the laboratory. 

The chief chemist is responsible for seeing that 
all materials sent into the shop are suitable for 
the work for which they are intended. 

All steels, with the exception of low-carbon 
case-hardening and cast steel, are subjected to 
heat treatment after being taken into stock. 
Vhis heat treatment is defined by the laboratory 
expert. After heat treatment, further mecha- 
nical, tensile or hardness tests are carried out 
to ensure the best results being obtained. 

The chief chemist is made responsible for the 
details of case-hardening treatment. 

The laboratory is also not only exceedingly 
useful, but practically indispensable for foundry 
work. Test bars are cast from every mixture ; 
these are tested in the laboratory for contraction 
on cooling, depth of chill and breaking strength. 

The raw material stores of an engineering 
works should be under the control of the labo- 
ratory, and no material should be issued to the 
works without the assent of the laboratory. 

The laboratory can keep the pyrometric outfits 
in proper working order—experience shows that 
in works without a laboratory, the pyrometers 
are usually absent under repair. 

Varnishes and paints are analysed and tested. 








ELECTRIFICATION OF RAILWAYS IN 
CHICAGO. 


Four and a-half years ago a Commission was 
appointed to investigate the question of electrifying 
the whole of the railway lines, both passenger and 
goods roads and all the sidings, in Chicago in the 
hope that this would reduce the smoke nuisance in 
that city. The moving spirit in this was the Chicago 
Association of Commerce, and, whilst that body 
appreciated the necessity for accurate details, and that 
the investigation would cost money, it had no funds 
available for such work. The City Council had 
similar views, but beyond giving the Commission 
its blessing and appointing representatives thereon, 
it did not carry its approval further by making a 
grant towards the expenses, for the simple reason 
that it had no appropriation to cover an outlay of 
the kind. The railway companies might have made 
excuses towards the same end, but they appreciated 
that the proposed investigation would furnish valuable 





information as to the cost and the financial and other 
results of electrification—and perhaps they foresaw 
that electrification as an antidote to smoke was 
impracticable so far as Chicago was concerned, 
and perhaps influenced to some extent by the fact 
that a previous Commission had reported that the 
railways were responsible for 43 per cent. of the smoke 
pollution in Chicago, they found 600,000 dols. towerds 
the expenses. of the inquiry. The report of the later 
Commission has recently been issued, and in a brief 
review of it we purpose to divide it into three 
parts, 7.e., (1) the amount of smoke pollution caused 
by locomotives, (2) the scheme of electrification 
proposed, and (3) the cost. 

As to the first, it should be noted that Chicago, 
it appears, from tests made in 1912, consumes nearly 
22 million tons of coal annually, of which about 
1,300,000 tons only would be saved by the electrifica- 
tion of its railways. Into the air of Chicago there 
was annually introduced 304,391 tons of soot, dust 
and cinders and 5,008,111,106,758 cubic feet of 
sulphurous and other gases. But despite the fact 
that 7.7 tons of coal per head were burnt yearly, 
as against 4 tons per head in Manchester and 14 
tons in Berlin, the air in Chicago, because of its 
better sun, wind and rain conditions, was purer 
than in those and most other cities. The average 
square-mile consumption of coal within the city limits 
of Chicago was 10,797 tons for steam locomotives, 
as against 79,346 tons for all other services combined. 
Metallurgical furnaces and other similar manufac- 
turing fires were found guilty of producing 64.26 per 
cent. of all the solids due to combustion, high-pressure 
steam plants gave 19.34 per cent., low-pressure 
steam and domestic fires 8.6 per cent., and steam 
locomotives 7.47 per cent. As a result of its investi- 
gations the Commission found, moreover, that one- 
third of the pollution of the air comes from sources 
other than combustion. The air is filled with 
vegetable, animal and mineral matter arising from 
the various activities of the city. 

In coming to the second point’ we would remark 
that the Commission evidently considered it necessary 
to make it plain that because electrification had 
been carried out in New York and in various places 
in England and on the European Continent, it did 
not follow that it was the best policy for Chicago, 
where the circumstances were different. Nowhere 
in the world, it repo::s, has a steam railway been 
electrified to avoid the pollution of a city’s atmo- 
sphere. Thirty-eight steam railways would be in- 
volved in the Chicago project. Twenty-five roads 
maintain passenger and freight services, twenty-three 
of these being classed as trunk lines, while thirteen 
perform transfer or shunting services only. These 
shunting services present a grave problem in that 
they have never been attempted electrically on a 
large scale ; the present yard freight shunting services, 
on the basis of car miles, are more than sixty-five 
times as great as that on all the electrified steam 
roads in America. The report says that no similar 
service elsewhere is handled electrically in any 
considerable volume except on the Giovi lines of the 
Italian State railways and on the New York, New 
Haven and Hartford Railroad. The latter operates, 


in part electrically and in part by steam locomotives,- 


three freight yards, having in the aggregate 727 miles 
of track, requiring about 90,000 electric locomotive 
hours per year and handling about 2,500,000 car miles 
per annum in transfer and shunting services. The 
freight yard traffic of the Chicago terminals aggre- 
gates approximately 3,430,000 locomotive hours 
per annum and approximately 164,400,000 car miles 
per annum. The report then proceeds to consider 
what system of electrification would be most suitable, 
if any were decided upon. In determining upon 
the practicability of the third rail, detailed studies 
were made on six roads, on which it was found that 
there would be 3834 gaps in the third rail more than 
25ft. in length. Of these 737 would be more than 
115ft. in length and would require the provision of 
an overhead third rail conductor. Moreover, there 
was trackage, aggregating 11.65 miles, on one railway 
alone, where it was not possible to install either the 
third rail or an overhead conductor rail. In studying 
the advisability of overhead conductor~ wires the 
question of clearance became an important one. Not 
only must these wires be placed at a suitable height 
to permit the contact to be made from a moving 
train, but it was desirable that they should be main- 
tained at a height sufficient to clear trainmen on 
the tops of cars. An examination showed that there 
were 492 permanent structures that did not offer 
this elearance, and 221 of these could not be altered 
without great inconvenience and expense. It may 
be added that at a meeting of railway operating 
officials it was agreed that the exclusion of men 
from the tops of cars in Chicago was not practicable. 

The Commission thought that an overhead contact 
system would provide fewer evils, but it gives an 
estimate for third-rail 600-volt direct-current, overhead 
contact, 2400-volt direct-current, and overhead contact 
11,000-volt alternating current. The first is estimated 
at 197,908.000 dols., the second at 191,666,808 dols., 
and the third at 187,902,916 dols. Material that 
might be recovered is credited at 9,775,686 dols., 
but on the debit side there is a sum of 96,313,000 dols. 
for betterments and improvements that would follow 
electrification, making an estimated total final cost 
of 274,440,620 dols. It is estimated that 





2,336,693 dols. would be saved in the cost of opera- 
tion, but even then the annual loss would be 
14,609,743 dols., or roughly three million pounds 
sterling. t 








BOOKS OF REFERENCE. 
No. III.* 


Although it is not the first issue of the ‘‘ Canada Year- 
book,” ‘the 1914 edition, the preface of which is dated 
“August 4th, 1915,” is the first copy of the volume 
that we have had the opportunity of examining. It is 
published under the authority of the Minister of Trade 
and Commerce by J. de L. Tache, of Ottawa, at the price 
of one dollar, and it is certainly a wonderfully cheap 
dollar’s worth. We cannot do more than refer briefly 
to some of its contents. First of all there is a statistical 
summary of the progress of Canada-from the year 1891 to 
the year 1914. This is followed by sections devoted to 
“* The Constitution and Government of Canada,” “* The 
Physical Characteristics of Canada,’ “ Area and Popula- 
tion,’ ‘“‘ Education,” ‘“‘ Climate and Meteorology,” “* Pro- 
duction,’ ‘‘Trade and Commerce,” ‘“ Transportation 
and Communications,” ‘“‘ Labour,” “ Finance,” ‘‘ Admini- 
stration,” and ‘ Principal Events of the Year 1914.” 
That is a bald list of the contents of the book, and it 
gives no idea of the wideness of its scope nor of the mass 
of information and statistics which it contains. It is, as 
a fact, a volume crammed full of official data which should 
prove to be of great value to those in this country 
who desire authentic information concerning the Dominion. 
The section devoted to production may be singled out 
as being of particular interest and value. Naturally the 
major portion of it is taken up with iculture and 
especially with wheat growing, but quite a lot of room 
is given to such questions as the various timbers produced, 
the skins and furs of wild animals obtained, the extent 
and nature of the fisheries, and finally of the minerals. 
Under this heading there are sub-sections devoted to 
the ‘“‘ Dominion Department of Mines,”’ ‘‘ Mineral Products 
in 1914,” ‘* Quantities and Values of Minerals Produced 
in Canada, 1913 and 1914,” and “‘ Mineral Production of 
Canada in the Calendar Years 1913 and 1914,” &c. Tables 
are also given showing the quantity and value of gold, 
silver, copper, nickel, coal, pig iron, asbestos, cement, 
&c., produced for a number of years back, the who'e 
forming a most interesting and useful compendium. 

The twin volumes, ‘‘ The Practical Engineer Pocket Book 
and Diary ” and “‘ The Practical Engineer Electrical Pocket 
Book and Diary ” have now made their appearance in their 
1916 editions. Both are published by the Technical 
Publishing Company, Limited, the address of which, by 
the way, has been changed to 1, Gough-square, Fleet- 
street, E.C., and both may be obtained either in cloth 
binding at 1s., or in peltine binding at 1s. 6d. net each. 
As regards the first named, in addition to the customary 
revision so as to bring the contents up to date, we notice 
that a new feature has been introduced by the inclusion 
of several notes concerning lubrication, and a special index 
on a separate page is given of the places where these notes, 
which refer to various types of engines, air compressors, 
feed pumps, turbines, and pneumatic tools, may be found. 
In the Electrical book many of the tables have been re- 
calculated and re-cast, and the specifications of copper 
conductors have been brought into agreement with those 
of the Engineering Standards Committee. Sections 
relating to Telephones and to First Aid in accidents have 
been added, the latter specially referring to the accidents 
likely to happen to those whose work brings them into 
contact with high-voltage electrical plant. A description 
of a method for calculating the flow of heat through 
furnace and oven walls by a modified form of Ohm's law 
has also been introduced, while the standards for electrical 
machinery have been revised in accordance with the 
Report issued by the Engineering Standards Committee 
last October. 

A very hardy annual—it has just appeared for the 
forty-eighth time—is ‘“‘ Whittaker’s Almanack,”’ which is 
published at 12, Warwick-lane, Paternoster-row, E.C., 
at a cost, bound in cloth, of half-a-crown. It would be 
very difficult indeed to name any other book of reference 
which is more widely useful than is “‘ Whittaker.” Every- 
one is in the habit of flying to it. when information is re- 
quired on any conceivable subject, and it must be admitted 
that very rarely is it found at fault. There are changes 
in the present volume, which are due to the war—and 
indeed it has a long article, running to some thirty pages, 
on the,naval and, military operations—but there is nothing 
outwardly to indicate that a world war is in progress. It 
is not necessary for us to enumerate the multiplicity of 
matters dealt with in this much-consulted book of refer- 
ence ; and it is well that it is so, for any attempt to do it in 
small compass would be doomed to failure, but attention 
may be drawn to the following subjects which are specially 
discussed in the current volume :—‘ Trading with the 
Enemy.” ‘British Imports,’ “‘ British and Enemy 
‘““War Medals,” ‘‘ Commercial Scholarships,” 
“National Dye Scheme,” ‘‘Labour and the War,” 
‘* Trade Unions,” and ‘‘ A Table of War Losses.” 


The present—1915-1916—edition of the “‘ Gasworks 
Directory and Statistics’’—which is published by Hazell, 
Watson and Viney, Limited, price 10s. 6d. net—forms 
the thirty-eighth issue of this book of reference. A vast. 
amount of trouble has evidently been taken in bringing 
the statistics up to date. Taking numerous towns at 
random, and comparing the figures with those of the 
1914-1915 volume, there are very few indeed in which 
alterations, some of them very extensive, have not had to 
be made. It is interesting to note the variation in - the 
amounts of coal carbonised in the two years. There can- 
not be said to be any uniform trend in one direction or the 
other. In some cases there are increases, in others 
fallings off, while in some things remain practically 
stationary. Judging by our own personal examination, 
which does not, of course, cover every entry in the book, 
the charges made for gas show no evidences of having 
been generally increased ; indeed, if any movement is 
noticeable, it is, as far as we have been able to discover, 
in the downward direction, which, seeing we have been 
a year and a-half at war, is very satisfactory. 


a * No. II. appeared February 18th, 








180 


THE ENGINEER 





Fes. 25, 1916 








SMOKE WASHER FOR AN ENGINE ROUND- 
HOUSE. 


In order to meet the complaints of the people in the 
neighbourhood of the Englewood engine-house in Chicago, 
the New York Central Railroad has recently completed 
a plant which washes the smoke emitted by engines in 
which fires are being got up. 

The Englewood engine-house is circular in plan, and 
has thirty stalls, and eighty to a hundred locomotives 
are handled in it every twenty-four hours. Hence the 
cleaning plant is necessarily large. It is arranged as 
follows :—Inside the engine-house is a ring trunk 5ft. in 
diameter placed in the roof, running all round the house 
over the engines, and provided with vertical adjustable 
pipes which connect it with the locomotive chimneys. 
Each of these pipes has a baffle which can be closed when 
the pipe is not in use. From the trunk a branch of the 
same diameter is taken off, and leads to a 78in. steel 
plate double inlet fan, capable of handling 68,000 cubic 
feet of gas at 500 deg. per niinute at a total static pressure 
of 14in. of water at the outlet. The fan is belt-driven by a 
300 horse-power motor at 950 revolutions per minute. 
It draws the smoke from the trunk and delivers it through 
a three-branched pipe into a basin, 22ft. by 32ft. This 
basinis divided into three bays, and to each bay one branch 
connects. The delivery. opening is in the centre of each 
bay near the bottom, and is covered by three pyramidal 
hoods, the first open at the top, the second closed and the 
third open to connection with a 60ft. stack standing over 
the tank. Enough water is kept in the tank fully to sub- 
merge the edges of the hoods. Steam jets directed into 
the water keep it in a state of agitation. The dirty gases 
driven through the water give up their solid contents, which 
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Fig. 2—EXPANDING MANDREL 


remain in suspension, whilst the sulphur and sulphuric 
acid are dissolved in the water. They then pass out as a 
white and almost odourless vapour. Eight to ten barrels 
of carbon are obtained every twenty-four hours from the 
washer. 

No metal is used in the construction of the tank. It 
has an outside wall of concrete and an inside wall of 
timber, fastened together with wood trenails. Between 
the two is a l}in. space, which is filled with tar. Indeed, 
wood is used wherever possible—to resist the attack of 
the acids—even the stack and some of the trunks being 
made of it, whilst the main circular trunk is built of a 
material called “transite.” 

We learn from a paper read by Mr. Franey before the 
International Association for the Prevention of Smoke— 
from which we have abstracted the above particulars— 
that such a plant should cost about £3600. The cost of 
operating—using 18,255 gallons of water—is put down at 
about £12.7 per day of twenty-four hours, and the saving 
from its use, in this particular case, at about £11.2, 
leaving the working cost about 30s. per day. It is hoped 
to find a market for the carbon deposited. The saving 


appears to be due principally to the fact that the draught | 


produced is sufficient to start the fires without resort 

being made to the locomotive blowers. 
The patents for the apparatus are the property of the 

American Smoke Washing Company, of Chicago. 











A GOVERNMENT ARMOUR PLATE FACTORY 
IN AMERICA. 


A Brit authorising the United States Government to 
build or to buy an armour-plate factory has been acceptéd 
by the Senate Committee on Naval Affairs, and is expected, 
by its supporters at least, to pass the Senate at an early 
date. The Bill appropriates about two and a-quarter 
million pounds for the purpose of erecting or purchasing 
factories with an annual capacity of not less than 20,000 
tons of armour plate per year. The owners of private 
plants are not unnaturally disturbed by this action and 
threaten to raise the price of all armour plate by about 
£40 to £45 per ton—making the total price £130 per ton— 
so that they may make enough whilst the Government 
factories are under construction to write off the value of 
their own plant. To this the patrons of the Bill reply 
that the threat of the armour-plate barons will not affect 
Congress, which if it is so minded can seize their plants and | 
operate them for the benefit of the country. As the Bill 
opens the way for the purchase of the existing mills, 
instead of the erection of new mills; it is difficult to see the 
occasion for the turmoil. 











Tue Electrical World refers to the city of Lynn, Mass., 
where the electric sprinklers used during the summer act 
as dust carts in the winter. These sprinklers carried a 
1200-gallon tank, 13ft. 10in. long by 4ft. 6in. diameter. 
They were converted to ash carts by removing the tanks. 
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SHELL MAKING TOOLS. 


AN important item in the manufacture of shell is that 
of the chucks to be used for the various operations, and 
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Fig. 1—COLLET CHUCK 


Swain Sc 


the following account of those made by J. and H. 
McLaren, Limited, of Leeds, will be of interest. 

The chief features of these chucks are simplicity, 
rigidity and accuracy of finish. Fig. 1 represents two 
sectional views of one of the chucks, which comprises a 
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central body A with flange B for securing to the adapter 
flange on the lathe spindle, an external nut C, and collet 
rings D, and three hardened steel jaws E, which fit in 
corresponding slots in the body. The jaws are prevented 
































| on the taper jaws causes the latter to engage with the 
shell, the movement being produced by the right and 
left-hand threads when the nut C is turned. The jaws 
; are made of’ tool steel hardened .and ground in place 
within limits of two-thousandth of an inch. 
| Fig. 2 represents a sectional view of one of McLaren’, 
expanding shell mandrels, in which B are the hardened 
steel jaws, held in position by spring buffers A, the jaws 
gripping the sheli body by the endwise movement of the 
plug D, which is brought about by the screwed nut oi 
the shaft G. The movement of the plug is limited by the 
| washer C and ferrule E. For turning the copper bands 
on the shell bodies Messrs. McLaren provide an adapter 
centre—shown in Fig. 3. Before the shell reaches this 
| stage it has been provided with a base plug, and the origina! 
| centre at that end has been removed. It is therefore 
| necessary to adapt a centre to run quite true with the 
| finished shell, and it is important that this device he 
| firmly secured to the shell and run truly with it 4uring 
the band-turning operation. It is necessary to replace 
the ordinary centre in the loose headstock by the ney 
centre shown. The body of the adapter B is made a 
running fit on the centre, and is provided with a hardened 
piece C for the centre to bear against. This piece is 
screwed into the body by a left-hand thread. The body 
is also coned to receive the spring collet D, which is bo: 
out to take the end of the shell and turned outside to 
the cone in B. It is fitted with three studs E, which p: 
through the body, each having a small spring F, nut « 
and split pin. To chuck a shell, the nuts G are slack 
back to the split pins, allowing the springs F to force the 
collet ring out of the cone and open to receive the she'll 
base. When the latter has been inserted the loose hea«|- 
stock spindle is screwed up until the shell is held light!y 
in the centres. The lathe is then started, and while running 
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| the further tightening up of the loose headstock spindle 
| goes on until the shell finds its own centre. The lathe is 
| then stopped and the loose spindle further tightened up 
| until the shell is firmly gripped by the spring collet D. 
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Fig. 4—-ARRANGEMENT 


from falling out by means of screws and spiral spring 
buffers F, which are inserted through the body at right 
angles, the blind holes in the jaws into which they engage 
being shaped so as to allow of just sufficient movement 
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FOR GROOVE WAVING 
The three nuts G are then tightened up by finger and 
thumb only to retain the grip of the collet, and the loose 


headstock spindle is slacked off to a proper running fit. 
Fig. 4 represents MeLaren’s equipment for forming the 
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Fig. 5— BORING 


s 
The nut C is 


TOOL 


of the jaws to enable the shell to clear. 


Each truck is considered equivalent to three double and | provided with a right-hand V thread for screwing on to 
two single teams for sprinkling and dust cart service | the sleeve and a left-hand thread to receive the collet 


respectively. 


ring. The endwise movement of the conical collet 
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FOR INTERNAL RADII 


waves for the copper bands on shells on ordinary lathes. 
| The shell on which the operation is to take place is held 
| by an internal chuck at the nose end, while the other end 
revolves in the lathe centre. A case-hardened roller path 
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A is bolted to the chuck and the hardened roller B is 
kept in contact with the path A by two powerful springs 
D D', which allow the lathe saddle to move freely endwise, 
while ensuring that the roller B follows the undulations of 
A when the tool is cutting. 

For forming the internal radii of the 4.5in. high- 
explosive howitzer shells, Messrs. McLaren have intro- 
duced a special blending tool—views of which are given 
in Figs. 5 and 6. It is an extremely simple device, com- 














makers line the top die with chilled cast iron bushes, 
which prevents the wear due to the gouging action, 
but the chilled bushes frequently break owing to the 
cooling by water between the “heats.” The spigot 
B has also been known to break off before the lining was 
worn out. To overcome these troubles the spigot B has 
been abandoned and the dies made as shown in Fig. 8. 
The strengthening hoop D has been lowered so as to 
encircle the bottom die and serves instead of the spigot. 
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Fig.6—USE OF BORING TOOL FOR INTERNAL RADII OF SHELL 


prising a.rigid bar or tool holder A B, in which is inserted 
the shaped cutter. This is securely held by means of 
pinching screws D D'E E'. The cutter is set by resting 
a straight edge against the hardened and ground head A 
and the shoulder B. The end of the cutter next A is set 
to touch the straight edge, while the other end stands 
just “‘ proud’ of the neck C. In setting the tool in the 
lathe it is essential that the head A and shoulder B should 
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Fig. 7 Fig. 8 
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pass freely through the hole in‘the nose of the shell, giving 
a clearance all round. After adjustment the tool is 
inserted into the shell until the shoulder B just clears the 
outside of the nose. Then with the cross traverse the 
tool is moved sideways until the hardened head A just 
comes in contact with the shell wall. The tool is then 
.taversed outwards and the material is cut away until the 
shell is sufficiently blended. To ensure absolute uniformity 


The chilled conical hole E in the top die is made with 
ample metal around it to prevent water cracks, and the 
face is thoroughly chilled to a good depth. 

A large number of chucks have been made by Messrs. 
McLaren for shell lathes built by their neighbours, the 
Hunslet Engine Company, Limited, One of these 
lathes, with Qin. centres, specially designed for boring 
4.5in., 5in. and 6in. shells, is shown fully equipped in 
Fig. 9. These lathes have been specially built for handi- 
ness, ease of manipulation and to stand rough usage by 
unskilled persons. The headstock is provided with a 
hollow spindle of high-tensile steel running in gun-metal 
bearings with large ball thrust washers, and is arranged 
for a single speed. The drive is by means of a fast-and- 
loose pulley on the back shaft, no countershaft being 
required. The back shaft bearings are of cast iron, lapped 
out, and the spindle bearings of Admiralty mixture gun- 
metal. The turret is of substantial construction, with 
wide bearing surfaces, and is supplied with four holes to 
receive the tool bars. The plunger and bushes of the 
turret stops are of steel hardened, and are ground so as to 
ensure, that the turret may be brought correctly to centre 
for the different tool bars. The turret saddle is of unusual 
length and the projecting end passes under the chuck, 
which enables the turret to be brought close to the chuck. 
The feed motion is arranged for one rate of feed only. 
The shafts for the feed gear are covered by the saddle to 
prevent chips getting into and damaging the gears. The 
rack is arranged in the centre of the bed so as to give a 
central thrust to the slide, and the steel feed rack which 
actuates the turret slide is inverted so that chips are 
unable to enter. An automatic adjustable stop is fitted 
to the slide feed. The feed gears, with the exception of the 
worm wheel and clutch, are arranged inside the bed, but 
are easily accessible. They are forged solid, so as to 
eliminate shaft keys. The whole of the feed gear is made 
of high tensile forged steel. There are three feeds as 
follows :—Automatic, fine hand and quick hand. For 
shell boring the fine hand feed is necessary. The auto- 

















Fig. 9-HUNSLET BORING LATHE WITH McLAREN TOOLS 


in blending a gauge is necessary between the shoulder B 
and the nose of the shell. 

In many works difficulty has been met with in the pro- 
duction of suitable dies to bottle the heavy thick-walled 
high-explosive shell. Fig. 7 represents the usual type of 
a dies, the bottom part being of steel and the top 
half, which closes in the heated nose of the shell, of close- 
grained cast iron. On shell of medium thickness, the dies 
last fairly well, but with the thicker walled shells the 
wear on the die is very appreciable, the inside becoming 
gouged out, as shown by the dotted lines at A, and the die 
is consequently spoiled, To obviate this trouble some 





matic feed is disengaged when the boring bar is nearing 
the bottom of the shell and the fine hand feed is then used 
for the bottom-forming operation. 

The following are the leading particulars of this lathe : 
—Height of centres, 9in.; length of bed, 7ft.; diameter of 
holes in turret, 23in.; gear ratio, 5to1,6}to1; diameter 
of driving pulleys, lft. 34in.; width of driving pulleys, 5}in.; 
width of driving belt, 5in. size of main spindle bearing, 
large end 4}in. diameter by 5}in., small end 3}in. diameter 
by 5in.; diameter of hole through spindle, 14in.; speed of 
main spindle, 35 revolutions per minute ; speed of back 
shaft, 175 to 227 revolutions per minute. 


; 





CONTRACTORS AND ENGINEERS. 
(By a Correspondent.) 


Tue article which I contributed to the columns of your 
issue of December 17th last concerning the unjust and 
unreasonable conditions found in so many specifications for 
engineering works has led one of your correspondents to 
argue that (1) contractors are too selfish and supine to 
combine in their own interest and to insist on equity, and 
(2) that the law will not willingly remedy defects in con- 
tracts so long as these defects bring so much grist to the 
legal mill. As regards the first of these arguments, it 
may be suggested that the present condition of affairs 
offers an ideal opportunity for prompt and concerted 
action on the part of contractors in their own interest and 
for their own protection. Every day affords fresh proof 
of the strength of combined action applied either actively 
or passively. . 

All that is needed is that the general conditions of every 
contract should contain a clause providing that the con- 
tractor shall in every event be indemnified against risk 
or loss in any way arising by reason of the unknown nature 
or character of the ground underlying the site of the work 
in question. The immediate effect of this clause would 
be a reduction of all prices or rules for work which 
under present conditions is of the nature of a lottery. 
In all such cases the cautious contractor when tendering 
very naturally and properly tries to cover himself, and 
in his endeavour so to do, he as likely as not spreads the 
risk of loss on unknown items by a general raising of 
prices all round. Therefore by honestly agreeing to pay 
for work honestly done, the engineer woul at the same 
time secure better terms for his client and incidentally 
avoid a great deal of friction and misunderstanding 
between himself and the contractor. 

The obvious corollary to this is that no engineer shall 
be called upon to stake his good: name by estimating 
blindfold concerning the cost of works whose foundations 
have not been amply proved. If the profession would 
once rise to the true level of its own dignity, and would 
insist upon the latter condition, the contractors would not 
be slow to insist upon the former. : 








SLAG PORTLAND CEMENT. 





In a paper on “ Portland Cement” recently read by 
Mr. B. J. Day, M.I. Mech. E., before the Institution of 
Engineers and Shipbuilders in Scotland, some particulars 
were given regarding cement of which blast furnace slag 
forms one of the ingredients. Mr. Day, although recognis- 
ing that slag Portland cement is not quite as good as the 
best Portland cement, and hence does not command quite 
such a high price, yet is evidently in favour of its manu- 
facture, and for several reasons. He states that, though 
it is true that it does not comply strictly with the British 
Standard Specification for Portland Cement, it neverthe- 
less, if manufactured with care in accordance with the 
most up-to-date process, may be made to approximate very 
closely to it. As reasons why the manufacture should be 
proceeded with, Mr. Day shows first that the slag is in 
the ordinary course of events a waste product which 
costs in some cases a considerable sum annually to dispose 
of ; secondly, that where the gases of the blast furnaces 
are available the cost of the power required to make the 
cement is a negligible quantity ; and, thirdly, that in any 
case, owing to the fact that the lime in the slag occurs as 
oxide and not as a carbonate, as in chalk and limestone, 
less fuel is required in the kiln. According to him a plant 
producing 1000 tons of cement per week would require 
250 tons of coal less to produce that quantity if the cement 
were made with slag than it would if the raw materials 
were limestone and clay. 

It is not all slags, however, which can be satisfactorily 
used to produce cement. Mr. Day gives some typical 
analyses of slags, which we reproduce below :— 


Analyses of Blast-furnace Slags. 


(1) (2) (3) (4) (5) 

SiOz . 30.00 30.72 .. 3.52 .. BO .. 31.4 

AleO;.. 28.00 16.40 .. 13.91 .. 13.25 .. 18.58 
Fe20; 0.75 0.43 0.48 046 .— 

CaO .. 32.75 48.59 .. 44.75 47.30 .. 42.22 

oO. >.25 ‘eS Bera * see . rae 
Cas. 1.90 Se ise SOs: BE i 


It will be observed that the composition of these five 
samples of slags varies pretty considerably. ‘Fhe variation 
as concerns silica is not great, but the alumina content 
varies between 13.25 and 28.0, that is to say, there is more 
than twice the quantity in No. 1 that there is in No. 4. 
Then, again, there is considerable variation in the CaO 
figures, from 32.75 to 48.59 in the two extreme cases, the 
difference being thus nearly 50 per cent. Slags Nos. 2, 
3 and 4 would be suitable for use in cement manufacture, 
whilst Nos. 1 and 5 would not be so suitable. The com- 
position of the slag naturally varies with the composition 
of the ore, and the slegs from some ores will not produce 
good cement. It is to this cause that certain failures of 
the past are attributed. Sufficient care was not exer- 
cised in ascertaining whether or not the slag possessed 
the requisite qualities for the purpose to which it was 
proposed to put it. 

Mr. Day explains that, in order to treat blast-furnace 
slags, they should first of all be granulated. The effect 
of doing this is to cause the material to split up into fine 
sand-like particles; and to remove a large percentage 
of the sulphur and increase the hydraulic properties of 
the material. The ground slag is mixed with limestone 
in the correct proportion, the mixture being then ground 
and burnt in a kiln, the resulting clinker being in its 
turn ground to form the cement. The greatest care must 
of course be taken in getting the proportions right. All 
Portland cement manufacturers are aware of the vital 
importance of correct mixtures when using other raw 
materials, and it is the same when using slag, and it 
is there that the trouble of the varying composition of the 
slag comesin. Still, with reasonable care and a competent 
chemist, this difficulty need not be insurmountable. 
There is, however, in addition, the mechanical difficulty 
that slag cement clinker is particularly hard to grind 
satisfactorily, and failure to appreciate that fact has 
been the cause of much trouble. Still, with adequate 
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ESTIMATED RUNNING COSTS OF STEAM, PETROL, AND ELECTRIC VEHICLES 
STEAM AND PETROL VEHICLES. 
| 
Petrol wagons. | Steam wagon. Steam wagons. 
Rubber tires. | T 'ractor. teel tires. Rubber a 
Net load capacity 2 tons. 3 tons. | 4 tons. 5 tons. 5 tons. j10 tons with trailer. 3 tons 5 tons. 
Cost— Te ar? | cake. | ay a eee | £ 6. d. "ay £ sd | £ 8. 4. 
Chassis without tires . 625 0 0 | 610 0 0 700 0 0 750 0 0 | 550 0 0 | 550 0 0 500 0 0 550 0 0 
Tires guaranteed for 10, 000 ‘miles 40 0 0 | 55 0 0 60 0 0 | 65 0 0 wine — 65 0 0 100 0 0 
and equipment . i 35 0 0 | 40 0 0 | 45 0 0 50 0 0 — 45 0 0 40 0 0 50 0 0 
‘Trailer and equipment +e | =, oe | _ = 70 0 0 55 0 0 _ _ 
Total 600 0 0 | 705 0 0 805 0 0 865 0 0 620 0 0 650 0 0 605 0 0 700 0 0 
Mileage— 
Per day R ce 40 90 40 90 40 90 | 40 90 | 20 30 25 35 35 55 | 30 50 
Per week of five working days Logit a 200 450 | 2 450 200 450 | 200. 450 | 100 150 125 175 175 275 150 250 
Per annum of fifty working weeks .. 10,000 22,500 10,000 22,500 | 10,000 22,500 | 10,000 22,500 | 5,000 7,500 | 6,250 8,750 8,750 13,750 | 7,5 12.500 
| | | | | | 
Standing charges S. 6 412 2 S78 2214 2. O24 8 Oh8 0: OS O18 8. 218. 2. 234-0858 2 6. O82. a2 G2 0. O72 0 G2 2. d. 
Interest at 5 per cent. per annum . 30 0 0-30 0 0.35 0 OF 35 0 0 40 5 0 40 5 OF 43 5 043 5 O 31 0 0 3L O 0} 32 10 0 32.10 O}| 30 5 | 30 5 0 35 0 0 35 O 8 
Depreciation on — _— tires 84 0 0 84 O O 9710 O 97 10 O:111 15 0111 15 0120 0 0120 0 0 62 0 0 62 0 O81 5 O 81 5 O 54 O OF 6710 0 60 0 0 75 0 4 
Insurance .. : a% 15 0 015 0 0 18 0 0 18 O 0 21 0 O 21 0 O 22 0 0} 22 0 0 16 O 0 16 0 017.0 017 0 O15 0 OL 0 0.17 0 017 0 ¥ 
Running charges—~ | | | 
Wages of driver at 35s. and 45s. per week '91 0 0117 _0 0 91 0 0117 0 0 91 O 0117 0 0 91 O 0/117 0 0 91 0 O} 91 0 OF 91 O 0117 0 O91 O O117 0 O 91 O O1IT Ow 
Wages of assistant at 24s. and 28s. per | | } | 
week and 26s. Sir eee ke — — } a4 _ } —_ _ - — | — _ 62 8 0 72 6 OF 62 8 0 67 12 0 62 8 O 67 12 0 
Fuel (petrol at Is. 6d. dpe gal., coke at eS | | : | 
ls. per cwt.) .. ws ee ee) eet 760 «68168 15 «20} 88 «5 O0}198 10 0107 5 O241 O 0125 O O81 5 9) 33 10 0 50 4 0 50 4-0 70 6 OF 39 1 O 61 7 O 4810 O 7. 11 0 
Rubber tires. my" oe ee ee. (eel 40 8 0 90 O OF 55 O O123 15 OF 60 O O1385 O O 65 O O46 5 _ _ | — _— 5617 0 89 7 0 75 O 0125 0 U 
Maintenance and repairs 25 0 0 50 0 0 30 0 0 60 0 0 40 0 0 80 0 O 50 O 0/100 0 0 23 0 0 42 0 OF 42 0 O 59 O OF 25 0 OF 40 O OF 35 O O 60 0 0 
Lubricants and sundries 8 0 017 5 0} 10 0 OF 22 0 0 1515 0 35 O O 2015 0} 45 5 0 1010 0 i 16 0} 15 13 0 2113 0} 15 9 OF 2219 O —. 2 0 27 uv 0 
Total annual cost . 368 0 0 572 0 0425 0 0/672 0 0487 0 0781 0 0537 0 O875 0 0272 0 O 307 0 0/392 0 0471 0 0389 0 O511 0 0436 0 0597, 0 0 
d. "ages fey a. i. d. d. a. a. oT d. d d. a. d. 
Cost per mile run (approximate) . 8.7 6 11.2 7.2 11.7 8.3 12.8 9.3 | 3.5 9.8 | 15 12.9 10.6 8.9 13.9 11.4 
Cost per ton-mile— | | 
Loaded both ways with full load -. 4.3 3 ae 2.4 3 2 t. RS iB -i Re Ss Seo 1.5 1.2 3.5 2.9 2.8 2.3 
Loaded one way only with full load 7.8 5.4 6.8 4.4 5.4 3.6 4.5 3.3 4.9 3 2.7 2.3 6.3 5.4 5.1 4.2 
Depreciation, Pec cent. perannum ss... 15 15 15 15 15 15 15 15 10 10 12} 12} 10 12} 10 12} 
Estimated fue: Sones, 8 miles ‘= gal. | ‘ : ; 4 
Ib. per mile . 10 m.p.g. 10 m.p.g. 8} m.p.g. {Sa ML.P-. | 7mpg. 7 m.p.g.| 6m.pg. 6 m.p.g. 15 1b. per mile | 18 Ib. per mile 10 Ih. per mile 13 Ib. per_mile 


Norr.—The cost per ton-mlle loaded one way 








Author’ 8 estimate. | 


ELECTRIC VEHICLES. 


Mossay and Co.’s estimate. 














Net load capacity 2 tons. RY ‘tons. i 5 tons. | 1} tons. 2 tons. 
| | g 9 - ease 
Cost-— aa. @: } 2 2 -a. | eS se * 
Chassis, less battery and tires 465 0 0 | 620 0 0 | 635 0 0 } - 
Battery (approximate) . . 165 0 0 | 185 0 0 | 240 0 0 | _ + 
res, guaranteed 10,000 ‘miles 35 0 0 50 0 0 65 0 0 — - 
Body and equipment .. .. 35 0 0 40 0 0 0 0 | — 
se | ‘. 
Total 700 0 0 895 0 0 990 0 0 _ 
Mileage— 
Per day .. 30 50 25 45 | 20 35 — - 40 
Per week of tive “working days 150 250 125 | 225 | 100 175 | - — — — 
Per annum of fifty ca cys | 
weeks... .. .. .. ..|- 7,500 | 12.500 | 6,250 |” 21,250 5,000 8,750 6,000 8,000 12,000 
Per Per 
Cost basis Per annum. Per annum. week. mile. 
Standing charges— Se. 4i--4 a. .&) 4) e860 16) 6 ad 2-0) Oi Sa: dl ¢ a @i £ 6. a. £ 8 a d. 
Interest sa toercmt perann 35 0 0 35 0 0 4415 O 44 15 O} 49 10 0 49 10 O| 14 0} 14 10 01410 O : 
Depreciation at 10 per cent. 
on vehicle, less battery and | | 
tires .. .. .. .. .. DW 0 0 50 O 0 66 0 0 66 O O 68 10 0 6810 0 50 0 0 50 0 0 50 0 0018 7 
Insurance be 12 0 012 0 013 0 013 0 O 14 O OO} 14 0 O20 O 0} 20 0 8 20 0 OO 6 5 32 0 
Running charges— | 
ages of driver Pgs 83 4 0 83 4 0 83 4 0 83 4 0 83 4 0 83 4 01 78 0 0 78 O O 78 O ol 01.4 
Energy at 1d. r unit 23 2 6 4618 0 31 5 0 56 5 OF 33 7 OS 6 0} 20 0 0 2610 06 40 0 0010 0 .5 
Maintenance of battery 6117 6103 2 0 57 6 0103 2 0 60 0 0105 O OF 45 0 0 60 0 0 75 O O1 2 71.13 
—e * of unis and | 
body .. 1815 0 3115 0 2415 0 45 0 0 26 0 0 4510 OF 16 5 Of 2115 0} 3210 0012 0 .6 
Tires 26 5 0 4315 0 31 5 O 56 5 O 3210 O} 4012 O} 20 O 0} 25.10 0 40 0 00 17 7 
Lubricants and sundries. 216 0 4 S:. 0 310 0 5 9 0 319 0 6 8 O ofa | — _ <a — 
Total cost .318 0 0410 0 0355 0 0473 0 0371 O O471 O 01265 15 0/296 5 0350 0 05 15 2) 5.76 
d. d.. d. d. i. d. ee Bes d. 
Cost per mile run (approx. ) 10.1 7.8 13.6 10 17.8 | 12.8 10.5 | 8.8 7 
Cost per ton-mile- | } 
Loaded both ways... 5 3.9 3.9 2.8 $51 > 8% — | — - 
Loaded one way only .. 7.6 5.8 5.8 3.3 cs: <3 es once _ 
Estimated current consumption | 
. eae -9 units 1.2 units 1.5 units — — — | 
Estimated battery upkeep per | 
meee) les <cee e Fs 1,98d. 2.2d. 2.88d. | - | -- -- 





Wolseley Motor’s estimate. 


only is approximately 104 per cent. less than double the cost loaded both ways, as there is less wear and tear on tires and less fuel used when running empty. 
and establi t charges are not included in the above figure:. 


Fdison Accumulator's estimate. 








3 tons. | 5 5 tons 2 tons | 3b tons. 5 tons 
Ass: ——|} a ee 
3 4 ue ie 
~ . | “ | Ss as 
ae base Sais rie 
- — - 
- — | — — 
| | 
40 35 50 45 40 
- = 300 | 270 240 
{ | 
Per Per Per Per Per Per Per Per | Per | Per 
week. mile. week. mile. week. ‘mile. week. mile.) week. | mile 
s. di d. £ 8. dd. d. £ 8. sd. a. £ ed! ¢@. #@ s&s. dj d. 
staan whet eae ae whe Dee og 
2 91.141 6 31.5061 12 9)1.32|)1 19 8 1.76/2 4 9) 2.23 
77 .3890 8 O .4604 0 .160 4 0 180 4Q .2 
8 O14 1 8 O16 110 01.2 110 0 1.33\1 10 01.5 
13 4 .67013 1 .76 110 OF 1.2 1118 61.71/2 8 O2.4 
9 3 1.46117 62.14 0 4 1 .160 5 6 a 6 7 .33 
i 
016 0 .8 014 0 .8 012 2 .49013 2 .59 jo 13 4 .67 
5 7:1,28'2 7 52.2016 1 .64019 9 .88)1 2 41.12 
a sg ren EAE wit gh (glee eS ale ORNS Ta 
REECE SS Ee Pe ER EES FEES ALS EE 
2 67.138 14 39. 5166 9° ‘115 -17 710 7 6.69 | 9 0! 8.45 


Notr.—The cost per ton- -mile loaded one way ; only is approximately 25 per cent. less than double the cost loaded both ways, as there is less wear and tear on tires ‘and current consumption proportionately 
less. Management and establishment charges are not included in the above figures. 


grinding plant the grinding can be effectively carried out. 
Then, again, slag Portland cement, owing possibly, remarks 
Mr. Day, to its high alumina content, is naturally very | 
quick in setting. This, however, can be readily adjusted 
by known means, so that any specified setting time can 
be obtained. 

As showing in what way slag Portland cement is not in 
accordance with the British Standard Specification, and | 
how it compares in its properties with cement produced | 
from limestone and clay, Dr. Day gives a table which we | 
reproduce. The Portland cement chosen was made at | 
the Aberthaw works of the Aberthaw and Bristol Channel | 
Portland Cement Company, which were designed by Mr. 
Day, and were described in our issues of April 23rd and | 
30th and May 7th of last year. 


Aberthaw 
British Standard Specification |‘* Druid” brand) Slag Portland 





for Portland cement. Portland cement. 
cement. 
Neat f@7 7 days x 450 Ib. | 644 1b. sq. in. | 623 Ib. sq. in. 
faq + 40,000 
Tensile \ (Fh) 28 days. _ 
\ or, say, 539 | 783 729 
((c) 7 days 250 283 " 207 ’ 
Sand } ife 4 20,000 
| (d) 28 days ..\,° " ~¢ 
- i | g82 -.,, 280. .,, 
Specific gravity -..| Not “est than 3.203 2.96 
Expansion | Not to snes .66 mm. 1.5 mm- 


0 mm. | 





It will be seen that whereas the slag cement has a 
plentiful margin in excess of the standard requirements as 
regards neat briquette tests, both at 7 and 28 days, the | 
strength of the sand briquettes is -. equal to standard | 
requirements. The 28-day test, however, is not greatly | 


below the standard figure and the rise in strength between 
7 and 28 days is greater than is expressed by the formula 


10,000. It. will be noticed, too, that the specific 


| gravity is low. 

Slag Portland cement is usually manufactured on the 
dry or semi-dry system, but Mr. Day, in conjunction with 
some clients, is carrying out some experiments with a 

| view to manufacturing on the wet system. ‘So far, we 
| gather, these experiments give promise of success. Mr. 
Day strongly recommends blast-furnace owners to consider 
seriously the question of turning their slag into cement. 








ROAD TRACTION BY PETROL, STEAM, AND 
ELECTRIC MOTOR VEHICLES. 


AT a meeting of the Yorkshire Association of Students 
of the Institution of Civil Engineers at the Cutlers’ Hall, 
Sheffield, on the 4th inst., Mr. G. Martin Gamble, A.M.I. 
Mech, E., read @ paper on “ Road Traction by Petrol, 
Steam and Electric Motor Vehicles.” In the absence of 
the President, Mr. H. J. Rudgard, M. Inst. C.E., the a 
was taken by the Master Cutler, Mr. W. H. Ellis, M 
Council Inst. C.E. - 

The author in his paper said that the difficulties under 
which; owing to the war, they now labouréd for transport; 
made the consideration of the value of the different forms 
of traction important. An advantage of motor transport 
| as compared with horse haulage was that the motors 
would serve a radius of thirty or forty miles per day, as 
compared with twelve miles for horse haulage. Com- 
pared with railway transport, for short distances there 
would be two handlings of the load py motor as against 
| four or more by rail; there would be greater safety in 





transport, no terminal delays, the goods would always 
be under the care of the owners or their men, and fre- 
quently two removals could be made by motor while one 
was being effected by rail, which would make up for the 
higher cost in transport by the former. Steam lorries 
were described as being preferable to tractors in towns, 
whereas the tractor was of most value when working in 
soft or unmade ground. Dealing with the criticism of 
motor vehicles on the ground of the dearness of petrol, 
it was pointed out that the price of coal had also gone up. 
It was believed that after the war there would be ample 
supply of petrol for motor purposes at a maximum price 
of ls. a gallon. The elimination of the boiler in a petrol 
machine did away with the depreciation of this part and 
saved the time occupied in cleaning and repairing. Again, 
a petrol machine was always available for service at short 
notice, whilst with steam wagons at least one hour was 
taken up in raising steam, half an hour at night in with- 
drawing or banking fires, and half an hour in replenishing 
water tank. This loss was equivalent to fifty ten-hour 
days per annum. Another item of economy possessed 
by the petrol vehicle was that it could be stopped during 
long waits without loss of fuel. Electric battery vehicles 
had lately come into somewhat extensive use, and for 
town usé or suburban delivery work they gave promise 
of meeting an undoubted demand: for economy and 
operation compared with horse traction, and i in some cases 
with other forms of mechanical traction. * The ewes 
tables printed below were included with the p i 

In the course of an interesting discussion, tig vay 
Surveyor of Sheffield, Mr. W. J. Hadfield, 
experience was that, as compared with ar iallgge. 
five-ton petrol motor would save £200 per annum when 
the work was fairly regular. 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Unsettled Manufactured Iron Conditions. 


Tue Staffordshire manufactured iron trade 
still waits upon the Government. Until the Government 
scheme for the fixation of maximum prices for all classes 
of iron and steel is completed, and information imparted 
as to the method by which the Minister of Munitions 
intends to make the maxima binding on producers, there 
can be nothing like stable conditions. The trade is yet 
without an announcement respecting the prices to be 
applied to Staffordshire manufactured iron, although it 
is known that negotiations are proceeding between the 
makers and the Munitions Department. Owing to the 
fluctuating conditions traders are unable to enter into 
engagements ahead with any degree of confidence. It 
would seem desirable in its own interests, as well as 
thosé of ironmasters, that the Ministry should as early as 
possible complete its negotiations and (1) announce ‘the 
maximum prices it proposes to apply ; (2) that it should 
clearly indicate the sliding scales which must be provided 
for certain descriptions, so that selling prices of products 
are made to accord with the fluctuating values of raw 
materials, over whose price the Ministry cannot exercise 
control ; and (3),there should be some statement as to 
the method by which the Ministry will enforce the maxima. 
Possibly the Committee of the Staffordshire Ironmasters’ 
Association which is conducting the negotiations has been 
informed on these heads, but the absence of a compre- 
hensive scheme, the general ignorance of the market of 
what the Ministry is attempting, and the means by 
which it proposes to carry its project through, is exercising 
a very perplexing effect upon trade at date. Local 
‘‘ controlled ” firms have received no peremptory instruc- 
tions that orders in the ordinary way of trade may not 
be accepted without the Minister of Munitions’ permission: 
Since businesses came under control, however, it has been 
the general practice to refer such orders to the Ministry, 
and, as a matter of fact, the volume of trade affected is 
small compared with the output for military purposes. 


Finished Iron Prices. 


Bar iron is in considerable request in this district 
for the manufacture of war goods to be supplied to the 
British and French armies, and, apart from these, export 
merchants are asking for supplies for India and Australia. 
From several countries, formerly supplied from Germany, 
inquiries are being submitted through agents, without 
being settled however. Most of the marked bars which 
are being turned out are required for Government work. 
Outside this makers want at least £1 premium on the 
basis of £13 10s. They are able to make the latter figure 
for their unmarked iron delivered in the district ; in fact, 
£13 15s. is a more general quotation. Nut and bolt bars 
command £13 5s. to £13 10s. Prices: of hoops vary a 
good deal. Few sellers will accept less than £17. Tube 
strip fetches £13 15s. to £14. Iron scrap is scarcer than 
it has ever been in the experience of the oldest members 
of the trade, and the price is very high. There were 
practically no ‘‘ quotations”’ on ’Change to-day—Thurs- 
day—in Birmingham for galvanised sheets, but the 
selling price may be regarded as something between £27 
and £28 f.o.b. Liverpool for future delivery. The stringency 
with regard to sulphuric acid has aggravated makers’ diffi- 
culties. Some makers have stocks of sheets of an incon- 
siderable extent, and these were offered to-day at the 
fancy price of £30 for 24 gauge corrugated, immediate 
delivery. Black sheets, which have been widely substi- 
tuted for galvanised, are also difficult to obtain and are 
quoted as high as £18 for doubles. The difficult position 
which has been reached owing to the scarcity of steel and 
spelter was considered recently at a meeting of the gal- 
vanisers, but so far nothing has been announced as to the 
action decided upon. Strong working-up sheets are quoted 
this week at £17 and thin stamping sheets £18 10s. to £19 
per ton. Slit nail rods are £16 to £16 10s. per ton, and 
tinned sheets of like quality 36s. per cwt. 


Iron Tube Prices Advanced. 


The wrought iron tube makers have again revised 
their prices, the following reductions in gross discounts 
being made :—Black and galvanised gas tube, 1} per cent.; 
black and galvanised water tube, 2} per cent.; steam tube, 
3} per cent.; galvanised steam tube, 2} per cent.; fittings 
(except flanges), all qualities, 2} per cent.; flanges, all 
qualities, 74 per cent. 


Steel Trade and Government Control. 


The extreme stringency which has so long been 
the outstanding feature of the steel trade in Staffordshire 
continues. There is a great scarcity of steel, the control 
of thé Government over the output being tighter than 
ever. Very little metal, in fact, is allowed to escape, so 
great is the demand: for munition and allied purposes. 
Producers are refusing week by week a great many offers 
of orders for rolled material, having indeed no other choice 
open, vexing as the situation necessarily is. The Govern- 
ment demand for steel bars and rods is noted as covering 
some very heavy lines. The question of maximum 


- prices in the-rolled steel trade is still regarded as indeter- | 


minate, and as I intimated in my letter last week, it is 
understood that the position will be reviewed. Reports 
are very rife as to the restrictions being set at naught 
where consumers find it well worth while to pay a higher 
price in return for special consideration. For example, 
the regulation rate set up by the Government for raw ‘bars 
has been easily outstripped by transactions, and what 
applies to raw steel applies equally to plates, angles, &c. 
Since bars were fixed at £11 10s. per ton sales have been 
effected at £12 10s. to £13. There are special inquiries for 
steel in heavy quantities for munition work. These 
cause mild billets to realise more money. The buying of 
high carbon billets is checked by the dear prices, viz., £14 
and on, though the material is wanted badly in some cases. 
More has been heard during the past week of American 
steel, and a number of merchants have entered into 


contracts for the receipt of billets, wire rods, &c. The 
latter are very much wanted, and as much as £17 has been 
paid for delivery in this district, a price about three times 
that paid before the war. Some fair lots of half-finished 
steel have been contracted for, while merchants are keenly 
inquiring as to American and Canadian possibilities in 
the supply of small bars and sheets. The position as to 
native sheet bars is slightly easier, but prices continue 
extravagantly high, £12 10s. being the lowest quotation, 
and some consumers fail to place orders for early delivery 
at £13. Finished steel bars are still quoted £12 10s. to 
£14 delivered to consumers’ works. 


Pig Iron Trade and Maximum Prices. 


The official maximum prices for Staffordshire 
pig iron are now determined. No official announcement 
has been made, but the statement of smelters is that 90s. 
for forge and 92s. 6d. for foundry, free on trucks, has now 
been definitely accepted by the Ministry of Munitions as 
the basis maxima for part-mine pigs. Current quotations 
are still some. way. below those figures, being 87s. 6d. to 
90s. for Staffordshire forge and 92s. 6d. to 93s. 6d. for 
foundry, both delivered. Best all-mine pig iron has 
recently been advanced, South Staffordshire makers 
quoting 150s. for hot-air and 170s. for cold-blast. As 
regards Midland brands of pig iron, from the fact that 
representatives of Derbyshire makers were unanimous 
to-day—Thursday—in Birmingham in asking 90s.- for 
forge qualities delivered, against quotations of 84s. or 
85s. a week ago, it is a fair inference that some form of 
joint action to advance prices to, or nearly to, the maximum 
has now been decided on by makers. Consumers were 
unprepared to jump to the new quotation, and no 
business was done. For foundry iron, which has all 
along been a strong market, 93s. 6d. delivered, the equiva- 
lent of 87s. 6d. f.o.t., which is the maximum fixed, was 
asked by Derbyshire smelters. Northamptonshire firms 
were stronger on the week and quoted 84s. to 85s. for forge 
sorts. A good deal of confusion is apparent over the 
maximum pig iron prices which are supposed to be in 
force. The principle on which the Ministry of Munitions 
has proceeded is very imperfectly understood. When it 
is seen that—as concerns some brands—prices are quoted 
in advance of the limits supposed to have been prescribed, 
the not unnatural deduction is that the restraints imposed 
by the Government are only nominal. Difficulty has 
also arisen through the practice of the market to quote 
prices for delivery to the consumer, whereas the official 
maxima are f.o.b. at makers’ works. Then there is the 
question whether any but controlled establishments are 
amenable to the regulations. In any case, the net result 
is that little confidence is felt in the efforts of the Govern- 
ment to restrict prices. Another anomaly is that merchants 
are not controlled as to their selling prices, and in some 
cases this omission enables a substantial profit to be 
obtained. It is contended that if the Government is 
really in earnest the maximum should be made to apply 
all round and should also be in the hands of a Board 
possessing some expert knowledge of the trade. Offers 
for hematite iron were not entertained on ’Change to-day 
in Birmingham, as sellers were advised from the works 
that no further contracts would be taken from this district. 


North Staffordshire Iron and Steel. 


There has been no weakening of the market in 
finished iron. ‘‘Crown” bars are still obtainable in a 
few quarters at £13 15s., but a more general price is £14, 
with £14 15s. to £15 as quotations for iron plates. Marked 
bars are selling at a premium of 20s. to 25s. on the nominal 
market price of £13 10s. Steel makers continue to be 
very busy on Government work or work for our French 
Allies. There has been little real business in pig iron, as 
local smelters are strongly averse to reducing prices, and 
consumers are not inclined to place substantial orders 
at present quotations. There is a strong demand for all 
classes of coal, and outside inquiries are being met with a 
negative reply. 


The Coal Trade and High Prices. 


The cold snap of this week has quickened the 
demand for household coal, and owing to transport defici- 
encies merchants have had the greatest difficulty in supply- 
ing it. On the whole, however, the winter has helped the 
house trade over a very difficult time, and the only serious 
shortage to-day is in works slack. Current prices are 
quoted at :—Staffordshire best ironstone, 15s.; Northamp- 
ton iron ore, 6s. 6d.; furnace coke, 30s. upwards ; pottery 
mine, 35s.; house lump coal, 23s. to 25s.; iron and steel 
works coal, 16s..and 17s.; steam fuel, 16s.; and rough 
slack, 13s. and 14s. per ton. Foundry cokes are bought 
where consumers have the option, but furnace coke is 
dearer on the announcement that some ovens in South 
Wales have stopped for repairs. This diverts inquiries 
to South Yorkshire. An anomaly in connection with the 
fixing of maximum prices of iron is noted as bearing upon 
the coal trade, and it is an important one. The difficulty 
is that while iron makers can be called upon to supply 
material at the agreed rates no account is taken of the 
varying prices of coal. There are complaints that coal- 
masters not only demand big prices for works fuel, but 
often send in a great deal of rubbish, which is really 
unsuitable for the production of iron. 


Iron and Steel Production after the War. 


Some very forceful ideas, well worth the careful 
assimilation of iron and steel men at the present time, 
bearing upon the conduct of the industries after the war, 
were uttered a few days ago at a meeting of the Bir- 
mingham Section of the Institute of Metals by Professor 
Thos. Turner, of Birmingham University. Professor 
Turner is a man who has long won the ear of some of the 
most practical of Staffordshire’s iron magnates. The 
Empire, he said, was extremely well provided with prac- 
tically all materials necessary for iron and steel manufac- 
ture ; speaking broadly, we had all the supplies we could 
possibly want, but it would be by combining these 
resources that our metallurgical industries of the future 
would have to be conducted. Great Britain would have 
to do less smelting and less crude metal produc- 
tion. We should have to recognise that much of the crude 
metal trade would be carried on elsewhere. More pig 
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iron and crude semi ed products would in 
future have to be imported than in the past. Great 
Britain itself would need to provide more finished material 
and more skilled labour, and we should have to compete 
with highly-trained nations with scientific knowledge— 
nations like America, Germany and Austria, and others 
that were developing in the same direction. “‘In the 
future,” Professor Turner observed, “‘ big concerns will 
betherule. The small firm cannot make a big gun, cannot 
undertake the manufacture of aeroplanes or the construc- 
tion of a battleship. There will be a combination of the 
small firms or they will be squeezed out.. It must be 
through big firms like Krupps, Vickers and the Bethlehem 
Steel Corporation that some of the work that is essential 
for the country will be done, and it was firms like these 
that could afford to pay adequate salaries to their officials, 
obtain scientific advice, and conduct researches.’ After 
the war the tendency would be in the direction of the 
concentration of effort. 








LANCASHIRE. 
(From our own Correspondents.) 
MAN CHESTER, Thursday. 
Iron, Steel, and Metals. 


THE condition of the iron, steel and metal markets 
is still rather disturbed, and new business is carried on 
with difficulty. There is no sign of relaxation in the 
Government demand for war purposes, and in some way 
or another most of the works in Lancashire are occupied 
with Government business. Private industry has but 
little chance with private orders; and one would think 
that a very big lot of work must be accumulating, while 
the whole country is busy getting ready to beat the 
Germans. It is known that there are large foreign orders 
for textile machinery waiting which will absorb consider- 
able quantities of metal ; and it is evident that the ship- 
building industry must be active for some years after the 
war to repair the enormous wastage which has taken place. 
When, therefore, war orders slacken—as should, perhaps, 
be the case during the last six months of this year—there 
is work waiting to be done. Whether it can be taken up 
immediately is, of course, a matter of conjecture. Some 
modification in the present extreme prices of material may 
be necessary to start the post-bellum boom: 


Pig Iron. 


As it is now fairly clear that the prophecies of 
Cleveland iron at 100s. per ton are to be fulfilled, the. 
situation as regards foundry iron in other parts of the 
country becomes very peculiar. There is certainly a 
considerable degree of absurdity about the present 
limitation on all the Midland irons, and although -con- 
sumers may view the situation with equanimity, one must 
allow for great irritation in the minds of producers, which 
will strain their loyalty to the Government maximum to 
the utmost. There were rumours on the Exchange that 
the authorities were about to take some drastic action 
with regard to the position in Cleveland, and in some 
quarters it was said that the action would consist in the 
compulsory reserve of a certain proportion of the make 
to be supplied to the home consumer at 82s. 6d. on trucks, 
the remainder to be free for export at current rates. 
H6éw compulsion is to be applied is not known; and 
altogether there would appear to be many. difficulties in 
working, unless the Government took over the entire 
control of the furnaces. Of course, if the Cleveland iron 
were made available to founders in this district at 
82s. 6d. on trucks, or, say, 91s. 2d. delivered, then the 
maximum already fixed for Derbyshire would become 
reasonable again, but one doubts very much whether 
any Cleveland iron would, under the supposed arrange- 
ment, be available for South Lancashire. Then, again, 
there is the question of Scotch iron, for if Cleveland is 
unreasonably dear at 100s. and merits drastic treatment, 
then Scotch iron is equally unreasonable at the current 
rates and should also be controlled. The whole question 
bristles with difficulties, and one is inclined to wish that 
the Government would give its full attention to the beat- 
ing of Germany and leave markets alone to look after 
themselves. There was a good deal of hesitation about 
the prices of foundry iron in Manchester this week. Some 
sellers of Derbyshire announced boldly that they would 
not sell under 90s. on trucks—95s. here, or 2s. 6d. above 
the maximum—but small parcels could be bought at 
92s. 6d. delivered, and one hears now and again of even 
lower prices, so that the position is irregular. There was 
also some Staffordshire offered at 92s. 6d. The Lincoln- 
shire makers were out of the market altogether, and 
Lincolnshire foundry iron in merchants’ hands was quoted 
at 90s. on trucks, equal to 95s. 9d. delivered Manchester, 
but there is practically no business to test this price. 
Scotch foundry iron is more or less nominal now, and it 
is difficult to be sure of prices. The nominal price for 
Summerlee iron was quoted at 126s., but the selling agents 
wished it to be understood that they could not guarantee 
that orders would be accepted at that figure, and as 
sellers of Glengarnock wanted 127s. 6d. it is probable that 
as much, or nearly as much, would be wanted for the 
former brand. Probably Monkland could be bought at 
124s. 


Semi-steel. 
There is nothing being done insemi-steel. English 
billets are supposed tc be available in small lots at £12 10s. 
No foreign billets were offered, and if it be true, as reported, 
that sellers in America and Canada are standing out for 
£10 f.o.b., one cannot see any chance of the arrangement 
of business; for freight and insurance would conie to 
£4 per ton at least. What is:-wanted is £10 semi-steel, 
with a 10s:-rate of freight ! 


Serap. 


The market for scrap remains very strong. There 
is increasing scarcity in good forge scrap, and dealers are 
unable to obtain sufficient to keep the forges going. This 
week the price for good qualities has been raised to 112s. 6d. 
and 115s. per ton, and looks like going higher, for, of 
course, the price of bar iron is quite high enough to allow 
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of this and more being paid. The scarcity should react 
upon forge pig iron, and we may yet see this quality of 
iron selling for more than the foundry quality. Steel 
scrap is steady at 95s. on trucks for good heavy lots, and 
60s. for heavy turnings. The latter are, however, coming 
forward in rather large quantities. 


Finished Iron and Steel. 


The general position in this department is much 
the same. Prices are very irregular, except in the case 
of steel plates, which are steady at £12 10s. delivered. 
Round steel bars have been sold at £16 in one place and 
£18 in another, and the price seems a matter of chance. 
Iron bars range from £14 to £15. 


Metals. 

The market for all metals is again stronger, and 
copper and brass prices become more extravagant. Brass 
tubes appear to be entirely commandeered by the Govern- 
ment, but if any outsider can be supplied he would have 
to pay the most absurd prices. Brazed brass tubes for 
home use, for instance, are quoted at Is. 7d. per lb., or. 
say, £178 per ton. In Manchester ingot copper is quoted 
at £130 per ton, and strong sheets at £148. English ingot 
tin £183. English pig lead £33 10s. Spelter is very difti- 
eult to buy, and merchants here ask £109 per ton for 
prompt delivery. 


Engineering Firm’s War Relief Fund. 


A statement of receipts and expenditure in 
connection with the war relief fund of the British Westing- 
house Company, Trafford Park, shows that since the fund 
was started in September, 1914, the staff and workpeople 
have contributed £13,647 and the company £6290, making 
with bank interest and donations the splendid sum of 
£20,000. Out of this sum over £12,000 has been paid to 
dependents of men now in his Majesty’s forces, nearly 
£700 has been given to local and national funds con- 
nected with the war, and £4000 has been transferred to 
the widows’ and orphans’ fund. The above figures show 


what an immense amount of good can be done by united. 


effort and with comparatively small self-sacrifice on the 
part of the individuals. 


Commercial Motor Vehicles and Transport Troubles. 


Although the builders of commercial motor 
vehicles in Lancashire are still actively engaged on the 
production of machines for war purposes, it is a matter 
for all-round congratulation that they are now allowed 
to pay some much-needed attention to peace require- 
ments. I say ‘+much-needed ”’ advisedly, for there is now 
a larger opening than ever for commercial vehicles of 
all types and capacities to overcome the general difficulties 
of transport, and this opening is being seized upon with 
characteristic avidity by American manufacturers. All 
the ports of the country are congested with goods and 
the railway goods yards are full to overflowing, while 
haulage contractors cannot cope with the traffic. Much 
of the trouble arising from these causes can be remedied 
by the extended use of motor vehicles, and firms that are 
experiencing transport difficulties would do well to look 
thoroughly into the question. Speaking at the annual 
meeting of the Lancashire and Yorkshire Railway Com- 
pany last week, the chairman, Sir George Armytage, 
made some reference to the congestion troubles and the 
subject of pooling railway wagons. Hesaid that before such 
an arrangement could be adopted, they had to consider 
the question from the point of view of the very large 
number of manufacturers working for the Government 
in order that the national interests should not be sacrificed 
to the clamour of other bodies whose demands were not 
wholly disinterested. The speeches of the chairmen of 
both the Lancashire and Yorkshire and the London 
and North-Western railway companies should go a 
long way to show what immense difficulties the rail- 
ways have had to contend with during the past 
twelve months, owing to enlistment and the extra- 
ordinary increase in the amount of traffic dealt with. 
Both the above lines have experienced ‘‘ record *’ years. 
It was inevitable that a certain amount of inconvenience 
and delay should have been suffered by traders and the 
public. 


The Manchester Ship Canal. 


Regret will be generally felt that Mr. John K. 
Bythell—who has been chairman of this great under- 
taking for twenty-one years, and has after this prolonged 
struggle had much to do with bringing the Canal to a 
dividend-earning concern—is now about to seek partial 
retirement. Mr. Bythell was made a director of the Canal 
company in 1887, and in 1894, when the Canal was opened 
for traffic, he succeeded Lord Egerton of Tatton as chair- 
man. Mr. Bythell suggests that the greater part of his 
duties should in future be entrusted to Mr. Ernest Latimer, 
who has been on the staff of the company since 1888 as 
general superintendent—a post which he has filled 
with much ability. Mr. Bythell’s recommendation 
is approved of by the board of directors and only awaits 
the sanction of the shareholders at the annual meeting 
next week. 


The Chamber of Commerce and Trade after the War. 


The poll of members of the Manchester Chamber 
of Commerce on the subject of the conduct of trade after 
the war was completed on Monday last, and, as was 
generally anticipated, resulted in the defeat of the directors 
with reference to the memorandum which they had issued 
declaring that the “ Manchester Chamber of Commerce 
adheres to the policy of free trade.’’ Nine hundred and 
eighty-eight votes were given against the directors, com- 
pared with 527 in their favour. The significance of this 
decision is remarkable in the home of ‘“‘ Free Trade,” and 
serves to emphasise the decisions already come to by 
other similar bodies in the country that some drastic 
reforms will have to be made in connection with future 
trading with enemy countries. It now remains to be 
seen what action, if any, the directors of the Manchester 
Chamber of Commerce will take with regard to this 
matter, and what views their representatives will put 
forward at the forthcoming meeting of the Associated 
Chambers of Commerce next week. 





Barrow-tn-FurneEss, Thursday. 
Hematites. 


Throughout this district there is a very brisk 
state of affairs in the hematite pig iron trade. Makers 
are well off for orders, and are doing their utmost to meet 
the requirements of consumers of iron, but those require- 
ments are rather heavier than they can manage with 
ease, and at the same time any increase in the make of 
iron is difficult, for supplies of iron ore and also of labour 
are far from being adequate. There are nine furnaces in 
blast in North Lancashire and sixteen in Cumberland, 
and the whole of the output is going into prompt use. 
Local wants are very considerable, and a pretty good 
tonnage is going into the Sheffield district and the Midlands, 
where war munitions are being made. Prices are at the 
maximum, with parcels of mixed numbers of Bessemer 
iron quoted at 127s. 6d. per ton net f.o.b., and special 
brands are at 140s. per ton. Warrants are idle at 115s. 
per ton net cash. Ferro-manganese is quoted at £25 per 
ton. 


Iron Ore. 


The demand for iron ore is heavier than ever it 
has been, and raisers in all parts of the district are en- 
deavouring to meet the heavy demand, not only on local 
account on the part of smelters outside. High-class 
ores are mostly wanted, and the output of the Hodbarrow 
mines for some time past has been very heavy. Prices 
are steady, with good average qualities at 21s. to 30s. 
per ton net-at mines, and best qualities are at 38s. per 
ton. Spanish ores are in steady request, and are quoted 
at 37s. 6d. per ton delivered. Algerian ores run about the 
same price. Last week a cargo of just short of 5000 tons 
was discharged at Barrow for local use. 


Steel. 


There is marked activity in the steel trade so 
far as the departments on munitions of war are con- 
cerned, but the other branches, for want of men mostly, 
are not fully employed. The plate mills at Barrow are 
still doing nothing, and the prospects of them restarting 
are remote. The rail mill at Barrow is on this week on 
munitions, and also the merchant mill and the foundry 
departments. For rails there is a very quiet demand, and 
heavy sections are at £11 per ton. Light rails are quoted 
at £11 to £11 15s. per ton, and heavy tram sections, 
which are in slow request, are at £11 10s. per ton. Billets 
for shell making, &c., are at £10 10s. per ton. Ship plates 
are quoted at £11 10s., and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


There are no new features to report in these 
trades. There is activity everywhere, and as many men 
as possible are being put on the jobs. 


Fuel. : 

The demand for coal is brisk, with good steam 
sorts at 22s. 6d. per ton delivered. For coke the demand 
is very heavy, and East Coast qualities are at 32s. to 38s. 
per ton delivered. Lancashire cokes are at 30s. per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Labour Dilution Accepted. 


THE past week has witnessed what is practically 
the safe negotiation of a rather perilous passage in the 
history of the engineering and allied trades in the North 
of England. The Government had urged upon the workers 
the absolute necessity for immediately adopting a system 
of diluting the fitters and other skilled workers at Palmers 
works in order that the present shortage of such men 
might be overcome. At the beginning of the week there 
was @ very serious misunderstanding between the manage- 
ment and the men over the question of dilution. The 
men considered that it had been introduced in a way 
likely to cause trouble without increasing the output. 
But following a lucid explanation of the Government's 
scheme and a strong appeal by the Special Commissioner, 
Sir George Croydon Marks, the principle of dilution was 
almost unanimously adopted by the men. 


Cleveland Iron Maximum Prices. 


The peculiar and unbusinesslike methods adopted 
by the Ministry of Munitions with regard to the fixing of 
maximuni prices have created great confusion and not a 
little sensation in the Cleveland iron trade this week. 
At the weekly market the announcement was made that 
the Government had definitely: insisted upon adherence 
to a maximum price of 82s. 6d. for No. 3 G.M.B. Cleveland 
pig iron. In a matter of such great importance it might 
have been expected that a specific official statement would 
have been issued, but that has not been done. The 
Ministry of Munitions has apparently dealt with the 
manufacturers directly. That the regulation is now con- 
sidered to be fully in force is to be gauged from the fact 
that at the weekly gathering merchants actually effected 
purchases of makers’ iron for some consumers at 82s. 6d. 
The position, however, is still full of uncertainty as far as 
merchants and the warrant market are concerned. Hitherto 
merchants have been selling iron for home consumption 
at prices equivalent to the full foreign rates, but now, it 
is understood, there will have to be a guarantee to makers 
that iron purchased shall not be dealt with for internal 
trade above the fixed price. As to the warrant market, 
the iron held in the public store will, for the present and 
failing any Government action, be available solely for 
export. The stock, however, is rapidly diminishing, and 
since makers in the circumstances can no longer put any 
iron in the store, it must rapidly become a negligible 
quantity. In existing conditions the output of Cleveland 
pig iron, even at the present restricted production, cannot 
all be absorbed by home requirements, and there will 
then remain a certain surplus for which the makers can 
obtain the full market price. Whether, with a view to 
conserving the stock in the store, any embargo will be 





placed on exports remains to be seen. Considerable 
dissatisfaction is expressed at the unbusinesslike and 
inadequate way in which the Government has apparently 
gone to work. Very great difficulties are, it is feared, 
bound to occur in attempting to work what appears tv 
be such an undeterminate arrangement, and the mer. 
chants’ position is declared to be an almost impossible 
one as between maker and home consumer. The home 
quotation of 82s. 6d. is subject to a sliding scale regulate 
by the price of coke, 1s. 2d. to be added to the “‘ maximum ” 
for every advance of Is. in coke above 28s. The quotation 
for No. 3 for export shipment is 97s. 6d. The stock of 
Cleveland pig iron in the public warrant store stands a‘ 
86,926 tons, of which 84,116 tons are No. 3 quality, and 
2810 tons other kinds of iron deliverable as standard. 
Since the beginning of the month the stock has been 
reduced by 8928 tons. The total is the lowest since 
August 12th, 1914, and since December 31st last it has 
been reduced by 26,120 tons. 
Later. 


The announcement of the Government decisiv:, 
regarding home prices has caused a sensational slum), 
in warrant values. On Wednesday the closing figure- 
fell by 10s. 10}d. to 87s. 6d. cash buyers and 88s. cas) 
sellers. Makers are adhering loyally to the 82s. 6d. limi: 
for home sales. With regard to foreign business they hav: 
practically no iron for early delivery and are standiny 
aside. Merchants are also exercising the utmost caution 
and will only quote with a fair margin above warrants anc 
subject entirely to fluctuations. On this basis the quota 
tion is now round about 90s. for No. 3 G.M.B. Cleveland. 


Hematite Pig Iron. 


There is marked activity throughout the East 
Coast hematite pig iron trade. Makers are carrying on a 
very satisfactory business and are sold forward to a con- 
siderable extent. Indeed, many makers have no iron 
available for sale for supply earlier than the third quarter 
of the year. The maximum price to home consumers for 
mixed numbers of hematite is 122s. 6d., subject to fluctua 
tions according to the price of coke and foreign ore. The 
export price remains at about 140s. 


Iron-making Materials. 


There is practically no change in the foreign ore 
trade. Consumers have large and still steadily accumulat- 
ing stocks, and only a small hand-to-mouth business is 
being done by sellers. Freights, Bilbao to Tees, have been 
fixed up at 23s. 6d., and the seller’s nominal quotation is 
40s. for best Bilbao Rubio of 50 per cent. quality, ex ship 
Tees. With coke in such heavy demand for export, 
home supplies tend to be scarce, notwithstanding the 
licence regulations, and there is reported to be considerable 
pressure for deliveries. The price for good medium furnace 
coke stands at about 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


Owing to the continued demand, especially for 
all classes of war material, there is no abatement in the 
increasing activity which has characterised producing 
works for a considerable time back. It is difficult at times 
to realise in what way the immense tonnage which pours 
out from the various works day by day can be utilised. 
Nearly all material turned cut is ing into the hands 
of Government Departments, eo ape control all kinds of 
distribution. A few odd lots are being liberated for the 
use of firms not directly engaged on War-office and 
Admiralty orders ; but on the whole it may be taken that 
even in these cases the engagements have relation in 
some measure to official interests. Large additions to 
munition factories are being pushed forward in various 
localities, and the opinion is held that when completed 
their absorbing powers will swallow up every available 
ton of material. The outlook for private business, there- 
fore, is far from encouraging, and this is unfortunate in 
view of the fact that there is an abundance of ordinary 
commercial work in the market. In the finished iron 
trade business is very brisk, with quotations firm for all 
descriptions. The following are the principal market 
quotations :—Common iron bars, £13 10s.; best bars, 
£13 17s. 6d.; double best bars, £14 5s.; treble best bars, 
£14 12s. 6d.; packing iron, £9 to £9 Be; packing iron, 
tapered, £10 15s.; iron ship angles, £13 10s.; iron ship 
and girder rivets, £15; steel bars, basic, £13; steel bars, 


Siemens, £13; steel hoops, £11; steel ship plates, 
£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £13; steel sheets, 


doubles, £13 103.; steel joists, £11 2s. 6d.; steel strip, 
£12 to £12 2s. 6d.; heavy Sections of steel rails, £11 ; 
steel railway sleepers, £12—all less 2} per cent. f.o.t., 
except steel ship plates, steel angles and joists. Rails 
and sleepers are not f.o.b. Cast iron chairs, £4 15s. to 
£5; cast iron pipes, l}in. to 2}in., £7 5s. to £7 15s.; 3in. 
to 4in., £6 12s. 6d. to £6 15s.; Sin. to 8in., £6 7s. 6d. to 
£6 10s.; 10in. to 16in., £6 7s. 6d.; 18in. to 24in., £6 7s. 6d.; 
cast iron columns, plain, £7 10s. to £7 15s.; floor plates, 
£4—f.o.r. at makers’ works. F 


The Coal Trade. 


The firm tone of the coal market is fully main- 
tained, and there is no present indication of any easement 
in prices. Added to the continued and marked scarcity 
of coal, there-is also a shortage of tonnage offered, which 
makes a stem difficult to fix at any time. The Govern- 
ment requirements grow day by day, so that any chance 
cargo which might be thrown on the market by boats 
failing to arrive in turn, is nearly always annexed on 
account of the Admiralty, especially the better brands of 
steams. The new order prohibiting British vessels to 
trade foreign unless under licence, which comes into force 
on March Ist, has been a general topic of conversation in 
coal trade circles this week. Practically it is an official 
confirmation of a practice which has been more or less 
in force for some months. The Order may give rise to 
hardship in individual cases, because of its power to restrict 

‘ round-voyage ’’ earnings. On the other hand, it implies ° 
that steamers will be prevented from going to ports where 
they may be kept for days and-weeks without attention. 
A great deal, of course, depends upon the administration 
of the Order, but past experience in similar matters has 
not given much hope and encouragement to shippers. 
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They have already before their eyes the troubles which 
have arisen regarding the local coal export trade. After 
months and months of misunderstandings and explana- 
tions the War Trade Department, in its anxiety to. con- 
serve home supplies, is still far from having grasped the 
nature and use of various North Country coals. In a 
recent Order the Department was arently unaware 
that coke could be made—at a cost—from all classes of 
coal, and that therefore their prohibitions would have 
abolished all exports from the North-East Coast. Again, 
another Order prohibiting the exportation of unscreened 
coal to neutral countries, the authorities would almost 
cripple the Durham gas coal trade, inasmuch as screened 
coal only represents from 10 to 15 per cent. of the output 
of most gas coal collieries. The matter has been taken up 
with the Government Department, but up to the time of 
writing a satisfactory solution had not been reached. 
Best steam coals are scarce, and practically nominal and 
are fully worth the market quotation. Both Blyth and 
‘Tyne seconds continue strong, though in the latter case 
there is scarcely any coal to be obtained for this month’s 
loading. Smalls keep their strong position, and remain 
fully worth their recent high prices, largely owing to the 
increasing demands of the home market. The Durham 
section is very steady, and gas coals continue to be a 
strong feature, notwithstanding the threatened restric- 
tions. Bunkers are still very scarce and tight, and prices 
incline to be harder. Coking coal is difficult to secure, and 
the price is nominal, as also is the case with smithies, 
which are also scarce. The coke trade continues very 
firm, and the tone is healthy owing to increasing demands. 
Quotations are as follows :—-Northumberlands: Best 
Blyths, 31s. 6d. to 32s. 6d.; second Blyths, 27s. 6d. to 
30s.; best smalls, 15s. to 16s.; Tyne prime steams, 32s. 6d.; 
Tyne second steams, 27s. 6d. to 30s.; Tyne ordinary 
smalls, 14s. to 15s.; unscreened, 25s. to 26s.; bunkers, 
25s. to 26s.; households, 32s. 6d. Durhams: Best gas, 
26s.; second gas, 24s. to 25s.; Wear gas, 27s.; smithy, 
268.; coking unscreened, 25s. to 26s.; coking smalls, 24s. 
to 25s8.; ordinary unscreened bunkers, 24s. to 25s.; best 
unscreened, 27s. Foundry coke, 40s. to 42s. 6d.; furnace 
coke for export, 40s.; gas coke, 27s. to 28s. 


LATER. 

It is now officially stated that the proposed 
embargo on the export of Durham and Northumberland 
unscreened coal to neutral countries will not be imposed 
and that export licences will be granted subject to the 
usual guarantees, and also provided the local munition 
factories receive sufficient supplies of small coal. It is 
also officially intimated that regulations are about to be 
brought into foree whereby Sweden will receive a larger 
supply of coal than hitherto. Whilst a certain proportion 
of Sweden’s normal quantity will be allowed to be shipped 
in any case, licences to ship further quantities will be 
subject to pit props being received in return and to other 
conditions and guarantees. 


Important Ironworks Deal. . 


Provisional arrangements have been made for 
the purchase by Pease and Partners, Limited, of the works 
and the undertaking of the Teesbridge Iron Company, 
Limited, Stockton-on-Tees. In addition to being large 
coal and ironstone mine and limestone quarry owners, 
Pease and Partners operate three furnaces at their Tees 
Ironworks, Middlesbrough, and some five years ago they 
took over the works and business of the Normanby Iron- 
works Company, of Middlesbrough, where four blast- 
furnaces are in operation, whilst they have for many years 
past exercised an interest in the Skinningrove Iron Com- 
pany, regarded as one of the most efficient of the smaller 
of the steel plants in Great Britain. The Teesbridge Iron 
Company operates three blast-furnaces. 








SHEFFIELD. 
(From our own Correspondent.) 
Under ‘‘Controlled ” Conditions. 


One of the best means of judging the actual 
experience of the big steel firms under war conditions is 
that provided by the annual balance sheets. From now 
onward the principal companies here will be submitting 
their accounts at fairly frequent intervals, and it is safe 
to say that never previously has so much interest been 
manifested in the question of what figures may be revealed. 
The report of Vickers Limited, which is expected very 
shortly now, has been preceded by that of Henry Bessemer 
and Co. This well-known firm, with works at Sheffield 
and Bolton (Lancs), did not become a “‘ controlled ”’ 
establishment until November last, so that for ten months, 
as far as profits are concerned, it was subject to the Finance 
Act and for the remainder of the year to the Munitions 
Act. What everyone would like to know—as a guidance 
in reports of companies to come—is the exact amount of 
this special war tax deduction—in relation to the full 
profits—that has had to be made, but as the conditions 
have not yet been finally settled, the directors are not in 
a position to state definitely what the amount might be. 
Provision has been made, however, for meeting it, beyond 
which the net profits show a very handsome increase, and 
the shareholders receive 124 per cent., against 10 per 
cent. a year ago. That state of affairs amply bears out 
the observation of the chairman, Sir Charles Allen, at 
the meeting on Monday, that so far Government control 
had not imposed any hardship upon their firm. Bessemers 
took over the works at Bolton a good many years ago now, 
but for some’ time they seemed of no appreciable benefit 
to the company. Latterly, however, remodelled, the 
works have proved a good investment, and when the war 
broke out they were in a position to render the greatest 
assistance. In fact, as Sir Charles explained at the meeting 
this week, the works both at Sheftield and Bolton, well 
equipped, as they were, with suitable plant just at the right 
time, enabled Bessemers substantially to increase their 
output of steel and to thus render material assistance in 
providing munitions for Britain and her Allies at a moment 
when they were badly needed. 


An Advantage to the Nation. 


“With this main object in view,’’ added the 
chairman, ‘‘the board, officials and workmen exerted 





every effort to the fullest extent, irrespective of wear 
and tear upon plant and machinery, and even of profits, 
to render the maximum assistance to the country,” and 
he was convinced that the same anxious, patriotic spirit 
had prevailed with all manufacturers of war material 
throughout the country. As to Government control, in 
Sir Charles’ opinion, it is an advantage generally to the 
nation, for it has been the one means of mingling together 
the common-sense principles of commercial intellect with 
the stereotyped methods of red tape, which are such a 
barrier to progress and initiative and an excuse for the 
non-assumption of responsibility by Government Depart- 
ments. The country, he believes, has now been practically 
converted into a huge armament factory, and is already 
quite capable of producing sufficient war materials, not 
only to satisfy our own requirements, but. to render con- 
siderable aid in that direction to our friends. The state 
of readiness in which Bessemers and other firms found 
themselves at the very opening of hostilities must ever 
remain one of the outstanding features of the Sheffield 
district in connection with the war. 


The Cast Iron Shell Question. 


Before passing on to deal with the condition of 
the iron and steel industry during the past week, I should 
like to mention the fact that since my previous letter the 
question of cast iron shells has been again raised here. 
This subject is always of interest, whatever view one may 
take—and the discussion which followed the reading of 
a paper by Mr. John T. Goodwin, foundry manager at the 
Sheepbridge Coal and Iron Company’s works, before the 
members of the Sheffield and District Branch of the British 
Foundrymen’s Association, showed clearly that adverse 
views are pretty strongly held. Mr. Goodwin, however, 
seemed to have come prepared for all that. It is a subject 
to which he has evidently given a very considerable 
amount of attention, and there are involved in it points 
which it would be unwise to discuss in the public Press, 
but I gathered from personal conversation with the writer 
of the paper that several influential ironmakers see 
no difficulty of any kind in the manufacture of very 
large quantities of rough explosive bombs. As to shells, 
certain results have already been obtained, and Mr. 
Goodwin’s contention is that it only needs a little further 
development to meet almost any requirement, the neces- 
sary machinery being already in existence. In the course 
of his paper he suggested that the greatest opponent of 
cast iron shells was prejudice. He entertained no difficulty 
about producing a metal of the necessarily high-tensile 
strength demanded, and predicted that once the prejudice 
was overcome 4in. or 6in. shells could be produced at the 
rate of 200,000 a week. There may, of course, be a great 
deal in the contention that it is just a case—or largely 
a case—of steel interests versus iron interests, but in this 
matter, remembering the sentiments expressed by Sir 
Charles Allen, the real desire of the allied industries is to 
do absolutely their level best for our forces in the field, 
and so bring the devastating war to a close at the earliest 
possible moment that victory can be secured. It was in 
this spirit that the discussion on the paper was con- 
ducted and for that reason it should not be without its 
fruits. 


Round the Works. 


The trend of general conditions appears to be 
keeping in the same direction, although perhaps it might 
be said that in view of the very remaricable acceleration 
of output and the great expansion of the neans of produc- 
tion the anxiety which clouded the first half of last year 
and was not entirely dispersed in the latter half has now 
almost completely passed away. There are still fears 
here and there, but in the main there is little cause for 
them, the munitions output being now very well in hand. 
Rolling mills continue under fairly severe pressure, and 
I believe there has been something like a Government 
revision of the rolling facilities lately with a view to speed- 
ing things up. It seems to have been pretty plainly 
intimated that more could and should be done by the 
mills. So it undoubtedly could if firms could get more 
men of the right kind. Some of the mills are running day 
and night, it is true, and are thus at full-capacity, but 
there are others that cannot get enough men to run night 
shifts, so that many valuable hours are being lost daily. 
It is the greatest pity that a little foresight on the part 
of everyone concerned did not prevent the men, now so 
urgently required, from leaving the district. How heavy 
is the pressure of rolling orders may be judged from the 
fact that, following the mentioning in a recent letter that 
two new mills of a really modern type had been put down, 
the Sheffield firm referred to has been perfectly inundated 
with offers of business, much of which cannot, of course, 
be even looked at. Apart from war work a good deal 
of business continues to be booked on both home and 
oversea account. The latter includes saws for Buenos 
Aires, Rio and Pernambuco; steel for Adelaide, Mel- 
bourne, Antofagasta, Tampico, Boston, New York, 
Montreal, Calcutta, Cartagena and Madeira; files for 
Santos, Rosario, Calcutta and Buenos Aires; knives for 
Jamaica ; tools for Rio, Pernambuco, Calcutta and Accra ; 
drills for Sagua la Grande ; cutlery for St. John, and hard- 
ware for Rosario and Montevideo. The latest list of 
War-office contracts placed in Sheffield includes very large 
quantities of electroplate and nickel silver, beside tools, 
clasp knives, table knives and forks, and surgical instru- 
ments. Considerable orders for barrows for navy and 
other purposes have been placed here, and few people 
would have any idea of the enormous number of barrow 
wheels which the war is necessitating. As I hinted in a 
recent letter, the number of electric furnaces is increas- 
ing. There are now probably not far off thirty in opera- 
tion here, with others in immediate prospect. They do not 
supersede the crucibles for the best alloy steels, but they 
are most effective for certain kinds of light steels now in 
strong request. This development was, of course, fore- 
casted by the floating late last year of a company formed 
by several leading steel firms here for the manufacture 
of electrodes used in these furnaces. 


Pig Iron, Billets, &c, 


The raw material market generally continues in 
a condition of complete perplexity as to maximum prices. 
Neither sellers nor buyers know exactly how to act, and 





comparatively little new business is being done, except 
where lower figures than those officially quoted form the 
basis of transactions. Derbyshire foundry is mostly at 
the maximum of 87s. 6d., but in some cases more is asked, 
and forge is about 85s. Lancashire forge, foundry and 
basic continue nominatly on the 87s. 6d. (maximum) line. 
The same extraordinary discrepancy prevails between 
West and East Coast hematite irons. The West Coast 
people appear to be keeping fairly loyally to the maximum 
—127s. 6d. f.o.t.—for mixed Bessemers have been offered 
delivered here this week at about 136s., which is within 
a few pence of the limit proposed by the Government. 
East Coast mixed numbers, however, which, allowing 
for the operation of the sliding scale, should figure at 
about 141s. delivered Sheffield, are ranging here from 
144s. to 150s. I do not, however, hear of any business 
being done at the extreme quotation, though 146s. is 
freely mentioned. It is time that some settlement was 
made regarding these raw material prices. The mistake 
has been in not beginning at the bottom and working 
upwards, viz., regulating the prices of coal, coke, ore, 
freights, and so on. In that way the fixing of pig iron and 
finished iron and steel prices would have become almost 
automatic. The market for these things is admittedly 
too high, and most people would be ready to meet the 
circumstances if the matter were approached in a prac- 
tical businesslike manner. From hints I have received 
there is now reason to believe that better things may be 
looked forin the future. There are signs that new business 
life has been infused into Government circles having the 
matter in hand, and evidence that that is the case should 
be furnished almost immediately. Regarding billets, 
market conditions have undergone little real change. 
Basic qualities are not quite so scarce, perhaps, and quota- 
tions range from £11 15s. to £12 10s., the higher figure 
being for prompt delivery. The scrap market is still 
very high and strong, under an excellent demand, especi- 


‘ally for the best kinds. 


Fuels. 

‘The feature of the fuel market continues to be 
the strength of steam qualities. The demand on account 
of local works is rapidly increasing, and it is now almost | 
impossible to keep supplies up to the desired level. The 
general demand on home account, indeed, is becoming so 
heavy that its effect is being appreciably felt in relation 
to exports through the Humber ports, where it is in some 
way relieving the situation created by the restriction 
upon shipments to neutrals. Whatever tonnage is on the 
open market easily demands many shillings more for 
export than for inland sales, which, of course, come 
within the limitations of the Act. The wintry weather 
has quickened sales in the house coal section of the market, 
and this reflects upon other sections. The shortage of 
railway wagons is still a deterring factor. Gas fuels are 
going away on contract account to inland works, and spot 
lots of anything are eagerly snapped up where available. 
Slacks are very scarce. Steams are strongly held, prices 
per ton at pit being as follows :—Best South Yorkshire 
hards, 17s. 6d. to 18s. 6d.; Derbyshire, 17s. to 17s. 6d.; 
seconds, 16s. to 16s. 6d.; steam cobbles, I6s. to Ifis. 6d. 
Coke is firm at 24s. per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 


General Activity. 

Apart from the fact that the pressure seems to 
be increasing allround, there is no. material change in the 
industrial position since last week. The grip of the Govern- 
ment is extending, and it is questionable now if there are 
any more works to be rounded in. The daily pressure is 
enormous, as most of the output is being utilised for war 
work, our own and the demands of the other Allies not 
having diminished in any way. How the future commer- 
cial needs are to be met is now the great problem, as price 
now seems a matter of little moment, and delivery is the 
main consideration of the consumer. The great demand, 
coupled with the extraordinary cost of raw material, tends 
to raise prices to a level which has not been attained for 
the last forty years. The prices of some materials have 
already touched the level reached during the iron famine 
at the close of the last Franco-Prussian war. The American 
position is, unfortunately, not improving, and is at the 
root of a good deal of the present trouble. 


Shipbuilding at Nairn. 


During the past week there was launched at 
Nairn the steam drifter Golden Sheaf, which Mr. Walker, 
boatbuilder, has built for Messrs. Tindall and Son, Buckie. 
The vessel is the first drifter to be built at Nairn, and the 
launch was attended officially by the Provost, magistrates, 
and town council. The new vessel is being completed at 
Inverness. 


Pig Iron. 

In the Scotch pig iron trade hematite makers are 
delivering very large quantities to local consumers, and 
in some cases are fully sold for several months ahead. 
The demand for ordinary qualities for home consumption 
is improving, while the export trade is maintaining the 
recent improvement. Buyers are only purchasing against 
immediate requirements, but, in any case, preducers are 
not particularly keen sellers, rather preferring to wait 
for higher prices, which seem sure to come. The warrant 
market was again very firm throughout the week, and 
though the turnover was smaller than has been the case 
recently the total of 15,000 tons represents a fair average. 
Values have continued on the up-grade, and though shaded 
towards the close Cleveland iron finished at 95s. 5d. per 
ton cash buyers, showing a rise of 2s. per ton on the week. 
The total stocks in store now amount to 92,560 tons, com- 
pared with 116,098 tons at the end of 1915. 


Quotations. 

The prices of makers’ iron have again been 
increased and are quoted as follows :—Monkland, f.a.s. 
at Glasgow, No. 1, 115s.; No. 3, 114s.; Govan, No. 1, 
113s. 6d.; No. 3, 112s. 6d.; Carnbroe, No. 1, 117s. 6d.; 
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No. 3, 112s. 6d.; Clyde and Gartsherrie, Nos. 1, 122s. 6d.; 
Nos. 3, 115s.; Summerlee, Calder and Langloan, Nos. 1, 
120s.; Nos. 3, 115s.; Glengarnock, at Ardrossan, Nos. I, 
120s.; No. 3, 115s.; Eglinton, at Ardrossan or Troon, 
No. 1, 115s.; No. 3, 113s.; Dalmellington, at Ayr, No. 1, 
115s.; No. 3, 113s.; Shotts, at Leith, No. 1, 120s.; No. 3, 
115s. per ton. 


Finished Iron and Steel. 


There is no change of importance to report in 
the position of the Scotch steel trade. The pressure for 
delivery still continues very great, and practically all the 
material which is being delivered in the home market is 
on Government account, either directly or indirectly. 
The inquiry for export is of a satisfactory nature, more 
particularly for the lighter class of plates. Black sheet 
makers are finding it impossible to cope adequately with 
the demand, which is extraordinarily heavy. Orders in 
hand are of sufficient quantity to keep the plants going 
fully for several months and order books are being regularly 
added to. Shortage of raw materials and fuel is handi- 
capping producers to some extent, and unfortunately 
there does not appear to be any prospect of an improve- 
ment in the supplies of raw materials. Prices are firm and 
unchanged at £17 15s. per ton, less 2} per cent., for 7 to 
11 b.g., Glasgow delivery. There is no special change in 
the position of the malleable iron trade. The works are 
actively employed producing iron and steel bars, and the 
work on hand is of sufficient quantity to prevent arrears 
of deliveries being run off. Quotations are based on 
£14 per ton, less 5 per cent., for “‘ Crown” bars for home 
delivery and £13 7s. 6d. net f.o.b. for export, while steel 
bars are named £17 10s. per ton. 


Coal. 


The tendency of the market is still in the upward 
direction and the demand shows no falling off. The ex- 
ports for January are below those of the corresponding period 
in 1915, but this does not necessarily mean a diminished 
output or demand, but is to a large extent accounted for 
by the refusal of licences and a shortage of tonnage. 
The industrial demand is as keen as ever, while the house- 
hold trade continues active. All classes of coal are in 
brisk inquiry, and prices generally are very firm. In 
the West of Scotland best ells are firmly held and in 
some cases are said to have sold at 23s. per ton. Best 
splints are fully booked for two or three weeks, while 
navigations require considerable notice. Though exports 
in smalls are restricted outputs are being fully taken up, 
and it is doubtful if there would have been much available 
for shipment in any case. The position in Fifeshire is 
particularly strong and all the collieries are fully sold for 
this month. The requisitioning of coal on Admiralty 
account has caused a great shortage in this district, and 
consequently the market is particularly strong, especially 
for navigations and first-class steams. The same conditions 
prevail in the Lothians, where the collieries have been 
advised of coal being wanted by the Government, and as 
collieries have been heavily booked for some time this 
new demand is throwing work seriously out of gear. The 
aggregate shipments from Scottish ports during the past 
week -amounted to 170,533 tons, compared with 196,601 
in the preceding week and 210,093 tons in the corresponding 
week of last year. Ell coal is quoted, f.o.b. at Glasgow, 
22s. 6d. to 23s.; splint, 24s. to 34s.; navigations, 25s. to 
26s.; steams, 19s. to 22s.; treble nuts, 21s. to 21s. 6d.; 
doubles, 19s. 9d. to 20s. 6d.; singles, 19s. 3d. to 19s. 9d.; 
best screened navigation coal, f.o.b. at Methil or Burnt- 
island, 27s. to 28s.; first-class steams, 26s.; best screened 
steam coal, f.o.b. at Leith, 23s. to 24s. per ton. 


The Pitwood Problem. 


The question of pitwood supplies has become .a 
serious one both as regards supplies and prices, and at 
the annual meeting of a prominent Glasgow firm of colliery 
owners held during the past week the chairman, in dealing 
with this question, said :—‘‘ The question of supplies 
of pitwood, although surrounded by considerable diffi- 
culties, is one that the Government should attempt to 
deal with without delay. Supplies of pitwood prior to 
the war were chiefly drawn from Norway, Sweden and 
Russia, and it is readily understood that sufficient quan- 
tities cannot be obtained from these sources at present. 
There are, however, large areas of growing timber through- 
out Scotland, suitable for pitwood, which, generally 
speaking, the proprietors are willing to sell, but experience 
has shown that it is impossible to cut down this timber 
in sufficient quantities to meet the requirements of the 
coal trade, owing to the dearth of labour and the want of 
adequate transport facilities. If efficient machinery 
which would provide the labour required for cutting, 
together with the necessary transport facilities, could be 
devised, there would, in my opinion, be sufficient supplies 
of pitwood obtainable in this country to carry us through 
the war, and at lower prices than are now being asked.” 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade has been in a rather disturbed 
state during the past week, and the possibility of doing 
business appears to be gradually diminishing. On all 
hands the quietness in operations is becoming rpore pro- 
nounced, and is being generally commented upon, the 
belief becoming fairly widespread that ere long shipments 
will be confined to those on Admiralty account and to 
foreign Gepéts. What puzzles exporters is the action of 
the War Trades Department in withholding coal export 
licences on such a substantial scale. This, it is contended, 
can hardly be for the purpose of conserving supplies, as 
the Admiralty is getting all the coals it requires. Further- 
more, there are no complaints in this district that home 
industries are short of fuel or that they cannot get supplies. 
There were complaints of this character in the North, 
but that can scarcely be put forward as a reason for stopping 
the export of coal from South Wales, coal which to a large 
extent is not adaptable to home requirements. The only 
reason that can be advanced for the stoppage of licences 


is that of lowering prices," but in such event it is disadvan- 
tageous to the country’s interests and is in direct opposition 
to the pleadings of Cabinet Ministers to increase exports 
and assist to balance imports. The position of the coal 
exporter is becoming perplexing, what with the difficulty 
of getting coals and the scarcity of tonnage. It is only 
in such times as during the past week when the gales have 
held up steamers that the better-class coals are released. 
There is no alarm at all at the general situation, 
and the position is faced very philosophically, but the 
troubles of coal exporters are really very onerous, as, in 
addition to the trials with regard to getting coals, the 
problem of getting tonnage is also serious. Rates of 
freight are firm, and are increasing. They are back on 
the old high level in many instances, such as 90f. for 
Marseilles, 46f. for Nantes, 25s. for Rouen, 24s. for Havre, 
70f. for-Oran and 70s. is offered for Genoa. 


Foreign Coal Exports. 


Exports of coal to foreign destinations suffered 
unusually severely last week, as, in addition to restrictions 
upon trade, and the requirements of the Admiralty 
authorities, loading operations were all thrown out of 
order by the heavy gale keeping back tonnage. The total 
sent away from Cardiff, Newport, Swansea and Port 
Talbot was only 312,033 tons, as against 487,165 tons a 
year ago, the decrease therefore being 175,132 tons. 
Cardiff sent away 162,730 tons, which was unusually 
low, and compared with 317,728 tons, the falling off being 
thus 154,998 tons. The total is, in fact, less then for 
several months past, the chief destinations being Mar- 
seilles 21,588 tons, Lisbon 14,183 tons and Rouen 11,502 
tons. Newport dispatched 77,981 tons, which was only 
2548 tons short of the total of a year ago. Gibraltar took 
11,166 tons and Rouen 10,830 tons. Swansea cleared 
50,529 tons, which was an improvement of 2131 tons, 
Rouen taking 21,479 tons, but the total for Port Talbot 
was only 20,793 tons, or 19,717 tons less than for the 
corresponding period of last year. 


Miners’ Demands. 


The situation in the coalfield regarding labour 
affairs is calculated not to inspire feelings altogether 
satisfactory. The President of the Miners’ Federation, 
Mr. J. Winstone, uttered words a few days ago which he 
said were not intended as a threat, but as a warning, and 
he said if certain questions were not satisfactorily settled 
they would have to consider whether a coalfield conference 
would not have to be called. The questions referred to 
were (1) the workmen’s claim for a six-hours’ shift or 
overtime for Sunday night work, (2) payment of a bonus 
turn to ostlers, and (3) a revision of the rates for surface 
craftsmen. The Conciliation Board for the coal trade met 
at Cardiff on Monday, when the coalowners took up a very 
firm attitude with regard to all three matters, and ulti- 
mately declined to give way to the miners’ leaders on any 
one of them. On the Sunday night shift question, the 
men’s leaders asked whether the owners were willing to 
agree to allow the men to work the six hours’ shift or pay 
a turn and a-half for an eight hours’ shift. The owners 
pointed out that a test case had been taken recently in 
the police-court and judgment had been given in favour 
of the colliery owners. In accordance with this judgment 
and the provisions of the Conciliation Board agreement, 
they were entitled to call upon the workmen to work the 
eight hours’ shift for the payment of one turn only. They 
therefore could not agree to the men’s demand. With 
reference to the consideration of a schedule of rates for 
surface craftsmen, the owners’ representatives pointed 
out that a sub-committee appointed by the Conciliation 
Board to deal with questions affecting enginemen and 
stokers had this matter under consideration, and the 
owners’ representatives on that committee had declined 
to agree to any schedule of rates for the coalfield that 
would mean an advance in wages. The owners added that 
the rates for surface craftsmen had only recently been 
settled under the Conciliation Board agreement, which was 
made last year. On the point as to the payment of the 
bonus turn to ostlers partly employed on the afternoon 
shift and partly on the night shift, the owners said this 
question had also been considered by a joint sub-com- 
mittee of the Conciliation Board, and the owners’ repre- 
sentatives on that committee had offered the workmen’s 
representatives half a turn to such ostlers. This offer, it 
was added, could not be altered. The result was no 
advance towards agreement on either question. 


Freight Rates. 

Speaking at a meeting of the Cardiff Chamber of 
Commerce, the President, Mr. T. E. Watson, referred to 
the recommendations regarding the question of high 
freight rates and said that nothing had been done because 
apparently the Government was under the impression 
that it would drive away neutral tonnage and increase 
their difficulties. He hoped they would succeed, however, 
in urging the Government to do something in order to 
stop the scandal of neutral shipowners declaring dividends 
of 200 per cent. out of the protection afforded by the 
British fleet and paid for by the British taxpayer. 


Current Business. 


Operations on the part of the general exporter 
have been extremely quiet. Coals for prompt shipment 
have been offering more freely than for a month or two, 
but the tonnage position has been such that shippers 
could not take the opportunity of securing them. The 
gale prevailing last week has kept back vessels, with the 
result that the Admiralty authorities have been more 
ready to release coals, and colliery owners have been pre- 
pared to make concessions for prompt shipment, but the 
amount of business arranged has been of a negligible 
character. The outlook on Monday was anything but 
cheerful, and many collieries must have undoubtedly 
been on the verge of stopping work for the want of tonnage 
and empty wagons, but a brighter complexion was put 
on things on Tuesday, as tonnage came along more freely 
and shippers who expected to be able to get coals on very 
much better terms than’ those lately ruling found that 
supplies were much more difficult to pick up. The market 
was not free from weak spots in the case of large coals, 
but they were by no means so numerous, and owners 








look forward to even steadier conditions next week. 





The Admiralty authorities continue very active in shipping 
coals, and beyond this general trade is very slow. Apart 
from the question of tonnage, export licences are being 
withheld to an extent that is causing some anxiety, par- 
ticularly with those exporters sending coals to Spain and 
Portugal. Ordinary second Admiralties are nominally 
35s. to 36s., and best drys 36s. to 37s., with ordinary drys 
35s. to 36s. Leading Monmouthshires are about 35s. to 
36s., and best Easterns 34s. 6d. to 35s,, while sellers ask 
34s. for ordinary Easterns, but in the case of spot coals 
buyers could probably meet their requirements: at 32s. 
to 32s. 6d. Bituminous. qualities have shown some un- 
evenness, but smalls are weak all round, and whereas 
19s. 6d. to 20s. have been the ruling quotations for best 
bunkers, the price is now 18s. to 18s. 6d. Some colliery 
salesmen who are fairly well placed are declining these 
prices. Cargo sorts range from 10s. 6d. to 14s. 6d., whereas 
recently they were Is. per ton higher. The reason for this 
weakness is the very slow demand. Export licences have 
been refused for small coals even to France, and the con- 
sequence is that stocks have accumulated, and it may be 
that if the present course is persisted in by the authori- 
ties withholding licences, some collieries will be forced 
to stop pits working on account of the abundance of 
smalls and the scarcity of wagons, Patent fuel continues 
firm, and it is reported that the Admiralty authorities 
recently contracted for about 115,000 tons for shipment 
to France over this year. Pitwood is steadier at 50s. to 
5ls. Returns of pit-props and pitwood imported into 
this country during January show a total of 145,168 loads 
compared with 117,755 loads in January, 1915, and 165,407 
loads in January, 1914. The values varied considerably. 
Whereas for January of this year the value was £346,957, 
that for the supplies in January, 1915, was £188,046 and 
for January, 1914, £176,746, or about £2 7s. 9d. per load 
for January, 1916, £1 12s. per load for January, 1915, and 
£1 Is. 4d..per load for January, 1914. 
LaTER. 


There continues to be unevenness in the prices of large 
coals, notwithstanding that the tonnage position is 
strengthened by additional arrivals of steamers. Coals 
are freer than for some time past, but sellers have diffi- 
culty in finding buyers who can ship immediately. Values 
are governed entirely by individual position of collieries 
and the readiness of tonnage. In the case of ordinary 
second Admiralties, some colliery salesmen are so com- 
fortably placed as to command 35s. to 36s., but other 
sellers would accept probably 2s. less. It is much the 
same in other classes ; those salesmen who happen to be 
rather hard up for prompt tonnage being prepared to 
make concessions, in some cases of a substantial character. 
Ordinary Eastern Valleys can be secured at about 33¢., 
although recently they were firm at 34s. No. 2 Rhond@a 
large are scarcely worth more than 29s. 6d. to 30s.. Small 
coals are distinctly easy, and values of best bunkers have 
fallen to 17s. 6d. to 18s., as against 19s. 6d. to 20s. a 
week ago. Second qualities are about 16s. 6d. to 17s., 
but cargo sorts have not yielded to the same extent, and 
remain about 10s. 6d. to 14s. 6d. Patent fuel and pitwood 
are quotably unaltered. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 35s. to 36s.; ordinaries, 
34s. to 35s.; best drys, 36s. to 37s.; ordinary drys, 35s. 
to 36s.; best bunker smalls, 18s. to 18s. 6d.; best ordinaries, 
17s. to 18s.; cargo smalls, 13s. to 14s. 6d.; inferiors, 10s. 6d. 
to 12s. 6d.; washed smalls, 20s. to 22s.; best Monmouth- 
shire black vein large, 35s. to 36s.; ordinary Western 
Valleys, 35s. to 36s.; best Eastern Valleys, 34s. to 35s.; 
seconds, Eastern Valleys, 32s. to 33s. Bituminous coal : 
Best households, 23s. to 24s.; good households, 22s. to 
23s.; No. 3 Rhondda large, 33s. to 34s.; smalls, 24s. to 
25s.; No. 2 Rhondda large, 30s. to 3ls.; through, 25s. 
to 26s.; smalls, 17s. to 18s.; best washed nuts, 26s. to 
28s. 6d.; seconds, 23s. to 25s. 6d.; best washed peas, 25s. 
to 26s. 6d.; seconds, 22s. 6d. to 23s. 6d. Patent fuel, 35s. 
to 37s. 6d. Coke: Special foundry, 50s. to 55s.; good 
foundry, 47s. 6d. to 50s.; furnace, 42s. 6d. to 45s. Pit- 
wood, ex ship, 503. to 52s. 


Newport. 


The market has been rather erratic owing to 
tonnage being delayed, but there are indications of values 
steadying and reaching recent levels before very long. 
The tone of the market at bottom is good, and it is only 
here and there that weakness for spot shipment is notice- 
able. In many cases quotations are the same as a week 
ago, collieries being so well booked up that they decline 
to entertain lower figures. Approximate prices :—Steam 
coal: Best Newport black vein large, 35s. to 36s.; Western 
Valleys, 35s. to 36s.; Eastern Valleys, 34s. to 34s. 6d.; 
other sorts, 32s. to 33s.; best smalls, 18s. to 19s.; seconds, 
17s. to 17s. 6d. Bituminous coal: Best house, 23s. to 
24s.; seconds, 22s. to 23s. Patent fuel, 33s. to 34s. 
Pitwood, ex ship, 50s. to 52s. 


Newport Metal Exchange. 


The iron and steel trades continue very strong, 
and advances in several. directions are reported. There 
is good demand, but it is difficult to place business, as 
makers are already heavily engaged, and for any free lots 
on hand they can command their own price. Work con- 
tinues good at the tin-plate and sheet bar mills, but little 
fresh business is being arranged. During the week official 
prices have gone up not less than 10s. per ton, £12 10s. 
being named, and even higher figures for. both Siemens 
and Bessemer. Rails are also firmer at £11 10s. for heavy 
sections, and extras for light. There is practically no 
change in Welsh hematite, but the demand continues 
active, and values are on the basis of £7 10s. for forward 
delivery. Iron ore is steady round about £40 for best 
Rubio. Tin-plates are harder and have risen 6d. to Is. 
per box, with the upward tendency still in evidence. 
Stocks are reduced and the output is limited. Prices are 
about 26s. 6d. to 26s. 9d. for 20 x 14 and 53s. 6d. for 
28 x 20 for Siemens and Bessemer. 


Swansea. 
Anthracite coals continue easy as the demand 
shows no improvement, while the irregular arrival of 
tonnage in consequence of bad weather has also adversely 
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affected values. Machine-made descriptions on the whole 
show little change, beans and peas being relatively better 
than other descriptions, large coals being easy. Rubbly 
culm is steady, while prices for duff are maintained. 
Approximate values :—Anthracite: Best malting large, 
23s. 6d. to 24s. 6d.; second malting large, 21s. to 22s. 6d.; 
big vein, large, 18s. to 19s. 3d.; red vein large, 18s. to 19s.; 
machine-made cobbles, 31s. to 33s. 6d.; French nuts, 
32s. to 34s.; stove nuts, 31s. to 33s.; beans, 33s. to 33s. 9d.; 
machine- -made large peas, 21s. to ‘21s. 9d,; rubbly culm, 


8s. 6d. to 9s.; duff, 3s. 3d. to 3s. 9d. Steam coal: Best 
large, 32s. to 35s.;..seconds, 29s. to 30s. 6d.; bunkers, 
23s. 6d. to 25s. 6d.; smalls, 13s. 9d. to 15s. 9d. Bitu- 


minous coal: No. 3 Rhondda large, 30s. 6d. to 34s. 6d.; 
through and through, 24s. 6d. to 28s. 6d.; smalls, 19s. 
to 2ls. 6d. Patent fuel, 32s. to 35s. 


Tin-plates, &c. 


Quotations for tin-plates are this week stronger, 
and, in fact, firmness prevails in all the metal industries, 
and business is very difficult to get through. The demands 
on Government account are so heavy that the ordinary 
customers fare rather badly. The outlook is so uncertain 
and Government requirements are likely to increase to 
suck an extent that makers are reluctant to enter into fresh 
engagements, while the shortage of steel and acid enhances 
the difficulties of employers, as the enormous demands for 
steel for war purposes diminishes the amount obtainable 
for the tin-plate works. It is not unlikely that exports 
of tin-plates will before long be more closely scrutinised, 
in view of the increasing demands for home consumption. 
The number of boxes received from the works last week 
was 75,163, as against 75,588 the previous week. Total 
shipments amounted to 86,081 boxes last week, compared 
with 116,832 in the week previous, the quantity in stock 
in charge of the Swansea Harbour Trust being 256,526 
boxes, as against 267,444 the previous week and 326,564 
boxes for the same period of 1915. The steel trade is very 
active, and works find it difficult to cope with arrears of 
deliveries. The spelter works are also fully engaged, and 
prices are about £103 per ton. The following are the official 
quotations from the Swansea Metal Exchange :—Tin- 
plate and other quotations: I.C., 20 « 14 112 sheets, 
26s. 6d.; I.C., 28 x 20 x 56 sheets, 27s.; I.C., 28 x 20 

112 sheets, 53s. 6d.; I.C. ternes, 28 x 20 112 sheets, 
46s. to 47s.; galvanised sheets 24 g., in bundles, £28. 
Pig iron: Welsh hematite, dd., £7 2s. 6d. to £7 5s.; 
East Coast hematite, £7 12s. 6d. to £7 15s. c.i.f.; West 
Coast hematit®, nominal. Steel bars: Siemens, £12 10s. 
and upwards; Bessemer, £12 10s. and upwards. Steel 
rails, heavy sections, £11 per ton. lLron ore, Rubio, 
37s. td. to 40s. 














FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Tue Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SuipsuiLpers.-—In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Resumed discus- 
sion on ‘‘ The Standardisation of Stability Curves,” by Mr. 
Wilfrid Ayre. Paper to be read, ‘‘ The Education of Youths 
Before and During their Apprenticeship,”’ by Mr. Y. A. Mundella. 
At 7.30 p.m. 

Roya Institution oF GREAT Britarn.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Professor 
Sir A. Quiller-Couch. The subject is ‘* The Commerce of 
Thought.” At 5.30 p.m, 


SATURDAY, FEBRUARY 

Tue INstTITUTION OF LocomoTIVE ENGINEERS.—Caxton Hall, 
Westminster. ‘‘ The Mechanic in India,” by Mr. J. Howard. 
At 2.45 p.m. 

Tae Junror Institution oF ENGrneers.—Afternoon 
Bohemian Concert in aid of the funds of the Red Cross Hospital 
of the City of London Branch of the British Red Cross Society, 
at the Holborn Restaurant (King’s Hall, Newton-street entrance) 
at 3 p.m. 





26TH. 


TUESDAY, FEBRUARY 28TH. 


ASSOCIATION OF SUPERVISING ELECTRICIANS.—St. 
“* Illuminating Engineering,” 


THE 
Bride’s Institute, Bride-lane, E.C. 
by Mr. Leon Gaster. At 8 p.m. 


WEDNESDAY, MARCH 


Ist. 


THe Worsuiprut Company OF CARPENTERS.—-At_ the 
Carpenters’ Hall, London-wall, E.C. ** The Work of Arthur 
Stevens,” by Mr. D. 8. MacColl. At 7.45 p.m. 


Tue InstiruTe OF SANnrrarRy ENGIneers.-—-At Caxton Hall, 
Caxton-street, Westminster, ‘‘Sanitary Work at the Front 
with the Expeditionary Force,” by Lieut. Bernard R. Hebble- 
thwaite. At 7 p.m. 

Tue Instirution OF EvLectricaAL ENGINEERS: STUDENTS’ 
Section.—Victoria Embankment, W.C. Discussion on ** Sug- 
gested Applications of Science to Warfare,” opened by Mr. R. E. 
Dickinson. At 7.45 p.m, 


THURSDAY, MARCH 2np. 
Tue Giascow University ENGINEERING Socrery.—-In the 
James Watt Engineering Laboratories, Glasgow. Annual 


business meeting. At 7.45 p.m. 


FRIDAY, MARCH 3rp. 


Royat Institution oF GREAT Britatn.—Albemarle-street, 
Piceadilly, W. The discourse will be delivered by Professor 
Silvanus P. Thompson, F.R.S. The subject is “* Corona and 
other Forms of Electric Discharge.” At 5.30 p.m. 


MONDAY, MARCH 6rn. 


Tue Socrety or ENGIngEERS.—At Caxton Hall, Westminster, 
S.W. “ Sewage and its Precipitation : Facts and Fallacies from 
Laboratory and Practicai Tests ’’ will be read by Mr. Reginald 
Brown. At 5.30 p.m, ‘ 


THURSDAY, MARCH 9ru. 


Tuer Roya Sanrrary Instirute.—90, Buckingham Palace- 
road, 8.W. A discussion on‘ Food Inspection, Standards of 
Purity for Food Supply in War-time, and the Utilisation of 
Condemned Stores,” to be opened’ by Dr. J. Wright Mason 
(Medical Officer of Health, Hull). At 4.15 p.m. 


FRIDAY, MARCH 10rx. 


Puysicat Society or Lonpon.—-At the Imperial, College of 
‘Science, Imperial Institute-road, South Kensington, S.W. 
Editing Committee meeting at 4.15 p.m. Council meeting at 
4.30 p.m. HRemarks,—The meeting arranged for February 25th 
will not be held. 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies < gone may l be obtained at the Patent-office Sale 
Branch, , Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 

pt of the plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 














INTERNAL COMBUSTION ENGINES. 


4056. March 15th, 1915.—WatTeEeR-cooLED Explosion ENGINE, 
Mare Birkigt, Rue de la Réunion, Bois-Colombes (Seine), 
France. 

The cylinders of this engine—say, four in number—are cast 
in one piece. Each cylinder is provided with a water jacket A, 
which extends only as far as the upper limit of the piston stroke. 
All four water jackets are united. A casting B forming a cover 
for the cylinders is formed with a cooling water chamber C 
and with four recesses D, which constitute the explosion 
chambers for the cylinders. At the top of these recesses open- 
ings are provided for the inlet and exhaust valves E F. Passages 
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GH connect these openings to the inlet and exhaust pipes. A 
second cover J fits on top of the first and within it bearings 
K are arranged for the cam shaft L. At M the water chambers 
AC are connected by a pipe to permit the water to circulate 
from the one to the other and at N P two orifices are provided 
for the supply and removal of the water. The cover is united 
to the cylinder casting by meahs of bolts Q passing through 
sleeves RK in the jacket chamber A. It is claimed that this 
method of fixing the cover avoids all distortion of the cylinder 
walls.—February 2nd, 1916. 


TURBINE MACHINERY. 


1915.—INTERNAL CoMBUSTION TUR- 


16,728. November 26th, 
Elmdale, Amersham-road, High 


BINE, H. Abbott, 
Wycombe, Bucks. 
The stationary casing A is surrounded by a series of cylinders 
B, each of which contains a double-ended piston. The ends 
of the pistons are wedge-shaped as at C, and co-operate with 
similarly-shaped cylinder ends through each of which a passage 
D is formed to the outside faces of the casing ends. At each 
end of the casing A there is fixed a hollow-armed spider E, 
each arm of which is connected through a port with one of the 
cylinders. The passageways through the arms are controlled 
by valves and beside each is a sparking plug. Through journals 
formed within the bosses of the spinders there passes’ a hollow 





























rotating shaft F, provided at each end with a port G, which can 
register in turn with each arm of the spider. An elliptical 
grooved wheel H fixed to this shaft operates the pistons by means 
of roller pins J passing through slots in the casing A. K is a 
carburetter feeding the hollow shaft F and fixed in position by 
a suitable bracket L. At each end of the casing the shaft F 
carries a turbine wheel M provided on its periphery with a series 
of blades N for a distance equal to the are between a pair of 
adjacent cylinders. During suction and compression the 
passage D is sealed by the blank portion P.—February 2nd, 1916. 


LIGHTING AND HEATING. 


7433. May 18th, 1915.—Execrric Arr Heater, Frederick 
Lachlan McKinnon, of Spring Garden Ironworks, Aberdeen. 
The liquid container or boiler is formed as a cylinder or drum 
A having a horizontally disposed axis. At one end of the 
drum A is a chamber B, the outer wall of which is constitutéd 
by a perforated plate C presenting an air inlet and the inner 
wall of which is afforded by a tube plate D The chamber 
is divided by a partition E into compartments, the lower 
one of which constitutes an air inlet compartment and the 
upper one of which constitutes an air outlet compartment. At 
the opposite end of the drum is a second chamber F having 
a closed outer wall G, its inner wall being constituted by a tube- 
plate H. The chamber F is also partitioned into compart- 
ments. The compartments at opposite ends of the drum are 
connected by stacks of air tubes K, which may be expanded at 
their ends into the tube-plates D' and H. Below the stacks of 
air tubes K is or are a row or rows of tubes L fitted at their 





ends into the tube-plates D and H and accommodating electric 
heating elements M. Any suitable regulating device may be 
provided for regulating the sup’ ly of current to the heating 
elements. The compart Tf the F communicate 
with one another by. way of a Arcs o, in which is incorporated 
a fan, the casing of which is shown at Q and which serves to 
induce the fiow of air through one of the stacks of air tubes K 
and to discharge the air in heated condition through the other 



























































stack of air tubes K into a conduit P leading to the drying 
apparatus or chamber containing the materials to be dried or 
heated. It will be appreciated that, with the arrangement 
herein described, the air to be heated is eaused to flow more than 
once through the heating zone, the temperature to which the 
air is brought being conveniently regulated by “‘ switching off ” 
or “switching on” certain of the heating elements.—February 
2nd, 1916. 


TESTING AND MEASURING INSTRUMENTS. 


6148. April 24th, 1915.—Sprrep INDICATOR FoR ArrRcRAFT, G. 
A. Lowe, Elm Farm, Boulton-lane, Alvaston, Derby. 

The spindle A is rotated by the engine and the spindle B by 
a wind gauge of the windmill type situated in the propeller air 
eurrent. Both carry sleeves C D which are acted upon below 
by springs and which are connected by links to centrifugal 
weights EF. The sleeve C engages with a fork at the end of 
a lever G, which lever operates the engine speed pointer H. 
The sleeve D similarly operates a relative wind speed pointer 
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J. A third pointer K is mounted concentrically with the 
pointer H and to its spindle there are attached the inner ends of 
two hair springs LM. The outer end of the spring L is fixed 
to the lever G. The outer end of the spring M is connected to 
the end of an arm N journalled on the spindle of the pointer K. 
The arm N is connected by the link P and arm Q with the 
spindle of the pointer J. The pointer K, it is claimed, gives the 
speed of the aircraft in accordance with the engine speed and 
as corrected in accordance with the wind pressure encountered ,— 
February 2nd, 1916, 


TRAMWAYS AND RAILWAYS. 


9915. January 28th, 1915.—An ImprRoveD BRAKE FoR ELEC- 
TRICALLY-PROPELLED VEHICLES, The Right Hon. Herbert 
Louis Samuel, M.P., His Majesty’s Postmaster-General, 
William Slingo, Herbert Charles Gunton, Principal, and 
Clifford Hugh Douglas, all of the General Post-office, 
London. 

The invention relates to electric brakes which are automati- 
cally applied when the source of current is cut off from the 
armatures of motors driving electrically-propelled vehicles. 
A A! are the running wheels on one side of a wagon, B and B* 
the corresponding wheel brakes. C is a track brake energised 
by current collected by a shoe D' running on a rail Z which 
supplies current to the brakes. S is a switch in the circuit of 
the brake C, which in the example shown is open whenever a 
relay T is energised from the armature rail Y by a collecting shoe 

A solenoid H when energised by its winding I draws its 
plunger P connected to a pivoted lever L inwards and thereby 

removes the wheel brakes B and B! from wheels A and A’, 

against which they have been pressed by the pull of a spring F. 

It will be understood that .the system of levers by means of 

which this operation is performed is shown diagrammatically 

only and might be of the compensated floating oy When 
switch § is closed current flows from rail Z over D', 8, a resistance 

R, the brake B? to earth at A'. Winding Y of coil H is in parallel 

with the winding of brake B but in series with resistance R, and 

in consequence may be designed to receive but a small current 
while the circuit through brake B is complete. The tendency 

of this latter winding is to neutralise the effect of winding I 

and so allow the spring F to apply the brakes. Should, how- 

ever, the circuit of the track brake B be interrupted by any 
failure of the connections, the current in winding Y will be 
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increased owing to the decreased fali of pressure in the resistance 
R and winding I will be neutralised sufficiently to allow the 
spring F to draw the plunger P towards the right and thereby 
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apply the wheel brakes A and Al. Should the supply of power to 
rail Z fail, neither winding ef coil H is energised and the wheel 
brakes are applied by the spring F._—February 2nd, 1916. 


ORDNANCE AND ARMOUR. 


4334. March 19th, 1915.—-IMPROVEMENTS RELATING TO THE 
SIGHTING OF GuNs, Periscopes and Hyposcopes, Limited, 
and W. Youlten, 39, Victoria-street, Westminster, London. 

This is a periscopie sighting device for machine guns. To the 
bar connecting one of the handles A with the gun casing there 
is fixed a bent stem B. To this stem there is adjustably fixed 

a casing C containing a prism, which deflects the line of sight 

downwards through 60deg. The line of sight suffers in its 

deflection one total internal reflection and one reflection from 

a silvered surface. The form of clamp whereby the stem B is 
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attached to the bar of the handle is claimed to be such that 
vibration due to firing will not shake it loose. It consists of 
two plates DE extending from the foot of the stem B and 
embracing the bar between them. Through the plate D a 
clamping screw is fixed. The end of the plate E is slightly 
upturned at F. As an additional safeguard a loose angle-piece 
G may be slipped under the head of the clamping screw so as 
to bear on the fourth side of the bar. It is claimed that one 
position of the prism is sufficient to cover all ranges from point- 
blank up to 700 yards.—February 2nd, 1916. 


MISCELLANEOUS. 


1086. January 22nd, 1915.—LiqueFacTion oF Gases, G. F. 
JAUBERT, 155, Boulevard Malasherbes, Paris. 

In the “ Linde” apparatus—Fig. 1—the air to be liquefied 

8 given a preliminary cooling by means of an ammonia refrigerat- 
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ing cycle A before it is passed down the pipe B of the exchanger 
C to the expansion valve D. According to the present invention 
Fig. 2— the prior cooling is omitted. The air as it. descends 
the pipe B is subjected to a super-cooling by means of a refrigerat- 





ing cycle E set into circulation by a refrigerating machine F 
of the “cold air” type. The gas used in this refrigerating 
machine is the same as that to be liquefied. The compressed 

air supplied to the refrigerator F is passed through a pipe G 

surrounded by a refrigerator H, up which the cold return pro- 

ducts pass. The super-cooling circuit enters and leaves the 
exchanger C at points H J determined with reference to the 
scale of temperatures existing in the exchanger. Between 
the joints H and J the air to be liquefied will be super-cooled, 
and this effect will be added to that normally taking place in 
the exchanger, thus accelerating the liquefaction. Apparatus 
for separating oxygen from nitrogen is also described.—February 

2nd, 1916. 

1670, February 2nd, 1915.—IMPROVEMENTS RELATING TO THE 
TREATMENT OF AIR OR A GAS WITH AN ELECTRIC ARC, 
Marcus Reginald Anthony Samuel, of 37, Fenchurch-street, 
London. 

This invention has for its object improvements relating to 
the treatment of air or a gas with an electric are. It is some- 
times desirable in chemical processes in which air or a gas is 
acted upon by the flame of an electric arc that the air should be 
under pressure, and this invention relates to means by which 
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a process of this kind can easily be carried out under such con- 
ditions. A are water-cooled electrodes situated within a chamber 
closed at the bottom by a plate B, which carries a pipe C for the 
supply of air to be treated and closed at the top 3 a dome D 
and its depending extension E. The dome D is surrounded by 
a tank F, which contains a solution of caustic soda, and is 
carried by a girder G supported by a bracket on the walls of 
the tank.—February 2nd, 1916- 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of three of the patents given below £56 and on each 
of the remainder £45 have been paid in renewal fees. 


No. 6498/06.—Spinning. Yarns, damping. The baskets 
containing yarn are brought direct from the spinning mule and 
placed on cradles pivoted to two rings which are held together 
by rods and are supported and rotated by toothed wheels. A 
fan draws in suitably humidified air at its centre and drives it out 
through the fibrous material, which forms an imperfect drum 
round it. At every revolution of the drum, all the sides of the 
baskets are exposed to the action of the damp air. The percentage 
of moisture in the air and consequently the damping effect can 
be varied. Baumwollspinnerei Bradetz Kuffler and Reichel, 
Vienna. 

No. 6803/06.—Electric lamps; incandescent lamps. Fila- 
ments of osmium or other metals are supported by hooks or 
loops carried by highly elastic insulated arms or spirals. When 
they are to be used in any position, the filaments are made with 
sharp bends through which the hooks pass ; but if intended to 
hang vertically they are threaded through loops near their 
lower ends. Deutsche Gasgluhlicht-Akt.-Ges. (Auerges), Berlin. 

No. 6933/06.—Electric testing; speed indicators. Reed 
combs for electric and other instruments of the resonance type 
are constructed by soldering the roots of a number of reeds 
simultaneously into a slot in a rail or foot-ledge. The slot may 
be cast or sawn in the rail or angle piece, or the rail may con- 
sist of two parts, which for additional security may be screwed 
together ; or the rail may be moulded from a metallic or non- 
metallic substance or c2ment which-is poured about the roots 
of the assembled reeds. Hartmann and Braun Akt.-Ges., 
Germany. 

No. 7154/06.—Ordnance ; field carriages. Relates to train- 
ing gear, and consists in mounting the vertical pivot about which 
the gun, cradle and top carriage are turned, upon the side plate 
of the trail. Krupp Akt.-Ges., F., Germany. Dated May 2nd, 
1905. 

No. 7298/06.—Coin-freed apparatus; sale apparatus for 
selling postage stamps, tickets and the like. The coin forms 
egnnection between two parallel discs, one of which is fixed 
to the operating handle and the other to the main shaft. One 
disc has two pins and the other two slots for the engagement of 
the coin. The perforated strip has a dual feed, the rough feeding 
being effected by rollers or the like, and the fine feeding by fingers 
or needles which are fixed to a reciprocating bar and engage with 
the transverse lines of perforations in the strip. Oehring, O., 
and Abel’sche Briefmarken-Automaten-Vertriebeges, Berlin. 

No. 7390/06.—Compressed air motors. The efficiency of 
compressed air motors, particularly those used for propelling 
torpedoes, is increased by heating the air and mixing it with 
steam on its way to the metor. Gesztesy, J., Austria, and 
Petravic, J. von, Vienna. 

No. .7655/06.—Electric resistances ; electric lamps. Highly 





refractory metals, such as chromium, iridium, manganese, 
molybdenum, osmium, platinum, tantalum, thorium, titanium, 
tungsten, uranium, vanadium, and zirconium, or alloys of these, 
and especially incandescent bodies of these metals, are brought 
to a white heat in presence of boron, silicon or carbon, or mixture 
of these or their compounds, which are decomposed by heat, 
under such conditions that the resistance is largely increased, 
while the meltin int is only slightly reduced. Kuzel, H., 
Vienna. Dated uly 26th, 1905. 

No. 7682/06.—Ordnance ; sights. Sighting attachments or 
the like, having screw operating gear, are provided with means 
for disconnecting the operating gear to enable rough adjust- 
ments to be made by hand. kos Akt.-Ges., F., Germany. 
Dated June 5th, 1905, 








THE INSTITUTION OF CIVIL ENGINEERS. 


THE MAIN DRAINAGE OF CATRO. 
By Cuaries Carkeer James, M. Inst. C.E. 


THE paper commences with the history of the steps taken by 
the Egyptian Government for the drainage of Cairo from 1885 
to 1906, and then describes the scheme as subsequently designed 
and carried out by the author, and officially put into service by 
H.E. the Minister of Public Works on March 22nd, 1915. . 

The city of Cairo and suburbs, included in the sch covers 
an area of 7538 acres. It is drained on the sectional and gravita- 
tion systems, the sectional portion using compressed air ejectors. 
After giving details of the rainfall, water consumption, popula- 
tion and sanitary conditions of the city, the paper deals with 
the treatment of surface water for the whole city and suburbs, 
and describes the machinery, ejectors and mains installed for 
dealing with about 9,000,000 gallons per day. Next, the sewer 
reticulation and the compressed air system and its machinery 
are dealt with. Sixty-three ejectors in cast iron tubbings have 
been sunk, with 50 miles of cast iron air mains and sealed sewage 
mains, The air-compressing plant consists of four steam-driven 
compressors, each capable of compressing 1770 cubic feet of free 
air per minute to a pressure of 22 lb. to 25 lb. per square inch. 
The main collector is 14,900 yards in length, 5ft. 3in. in internal 
diameter, constructed in cement Goncrete, and laid with a 
gradient of 1 in 2500. The construction of this collector, the 
plant used, and the methods and cost of unwatering the trenches 
are described. 

The next section deals with the screening chamber, sump and 
main pumping station at Kafr-el-Gamus and gives details of 
their design and working. At Kafr-el-Gamus the sewage is 
received from the main collector and pumped to the purification 
works and farm at Gebel-el-Asfar. The construction of the 
sump is briefly touched upon. The pumps, boilers, &c., are 
designed to deliver 50 cubic metres (11,000 gallons) of sewage 
per minute against a head of 250ft. The plant consists of four 
units, three of which are capable of dealing with the maximum 
flow. The pumps are of the triple-plunger type, and are placed 
immediately over the sump. Each steam engine develops 200 
horse-power at a normal speed of 22 revolutions per minute, but 
is capable of developing 360 horse-power at the maximum speed 
of 32 revolutions per minute. The engines are arranged for 
quadruple-expansion, and each has its own condenser placed 
under the engine floor. The rising main is 36in. in internal 
diameter, constructed of cast iron, and 7} miles in length. The 
flow passing through this main is registered by a Venturi meter, 
and controlled at intervals by sluice and reflux valves. A com- 
plete description of this main and of the testing of the pipes 
is given. 

The purification works at Gebel-el-Asfar are designed to 
treat 11,000,000 gallons per day through six hydrolytic tanks 
and eight continuous filter beds, with storage tanks for holding 
up the night flow. A description of the method and results of 
treatment is given, and the necessary machinery for supplying 
the power needed for driving the pumps, distributors and other 
mechanical appliances and for the lighting is described. The 
plant consists of three semi-Diesel oil engines of 60 horse-power, 
each direct coupled to 45-kilowatt dynamos, from which the 
electrical energy is transmitted to various points by overhead 
cables. For the Gebel-el-Asfar farm about 3000 acres of desert 
land has been reserved. The methods of irrigation and cultiva- 
tion, and the earlier experiments carried out to decide upon the 
agricultural policy to be followed, are described, as well as the 
accommodation provided for the staff and farm labourers, and 
the prospects of the farm with regard to cultivation and returns 
are discussed. Owing to the absence of rain, desert land only 
requires continuous irrigation, and in the vicinity of a city such 
as Cairo it should prove very remunerative. 

Finally, the system of taxation to meet the cost of the drainage 
and the costs of the scheme are dealt with. 














AMERICAN NOTES. 


(From our own Correspondent.) 5 
New York, February 9th. 

Tue pressure for munitions and material for them continues 
wherever there is the slightest chance of placing an order, and 
notwithstanding the long over-sold condition, a great deal of 
new business is being done. The outcome in deliveries of recently 
expanded capacity in certain lines of steel production is manifest 
and most vigorous efforts continue to be made in expansion. 
The Cambria Steel Company has been taken over by the Midvale 
Company, of Philadelphia, and makes that concern the second 
largest in the eountry as measured by capital and production. 
Other combinations are talked of, but are not probable. The 
Steel Corporation averages 10,000 tons a day in orders. The 
Republic Company has every furnace in blast, the total addition 
within a month being twelve. The movement in pig has not 
been particularly active recently, owing to past heavy ordering. 
A feeling of quiet has come over the steel-buying public of late 
because of the ability of furnaces and mills to meet demands 
even though deliveries are so far off. Nothing can arrest a 
further advance in. prices, though any advance will have no 
particularly beneficial effect as output is contracted so far 
ahead. Plates are very high, and car and ship builders are 
watching for opportunities to place orders. France is ordering 
forgings, bars, locomotives and other products. Italy takes 
crude iron as fast as deliveries can be promised. Production for 
early 1917 is being taken up. Domestic trade is very active. 
General business is excellent. Railroad demands are urgent, 
but cautiously presented. Copper is quoted at 29, but it is 
oversold for months to come. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





H. Mackay anp Co. ask us to state that they have removed 
from 4, Southampton-row, W.C., to Norfolk House, Laurence 
Pountney-hill, London, E.C., and that their telephone number 
now is City 8814; telegrams, Crosshead, London. 

Messrs. JouN Wricut and Co., of Eureka Works, Thimble 
Mill-lane, Birmingham, ask us to state that they have appointed 
Mr. Alexander Morrison, of 12, Waterloo-street, Glasgow, their 
agent in Scotland for gas-heated furnaces, 





* Abstract of a paper read at the ordinary meeting of the Institution 
on Tuesday, February 22nd, 1916. 
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Trade after the War. 


OnE of the most notable reports on British 
trade that has ever sprung from an official source 
appeared on the 2nd of the month. It was made by 
a sub-committee of the Advisory Committee of the 
Board of Trade on Commercial Intelligence, which 
was instructed to study ‘‘ measures for securing the 
position after the war of certain branches of British 
industry.” The feature of the report is the direct 
advocacy, by the majority of the firms examined by 
the sub-committee, of a protective tariff. It is 
believed that Germany is building up great reserves 
of material which she will dtimp on British and 
neutral European markets as soon as peace is declared, 
and the manufacturers concerned were of the opinion 
that a protective tariff was needed in order to meet 
the menace to budding industries that severe under- 
cutting in the early days of their career would mean. 
As an example the case of magnetos may be quoted. 
It is well known that the Germans had almost a 
monopoly in this article, and that there was con- 
siderable difficulty in procuring very much-needed 
supplies in the early days of the war. A few firms, 
however, took up the manufacture and succeeded in 
meeting the demands of the Government. . If these 
firms are not protected, Germany will endeavour to 
drive their products off the market. Hence, the 
Committee reported in favour of the Government 
agreeing to buy all the magnetos it requires from 
British makers for a term of years and in favour of an 
import duty of 33.3 per cent. on all magnetos im- 
ported as parts of motor cars. Save for magnetos, 
the matters dealt with hardly come within our scope, 
but the report shows which way the wind is blowing, 
and the recent action of the members of the Man- 
chester Chamber of Commerce, who have rejected 
their Council’s recommendation of Free Trade, and 
the views expressed at the current meeting of the 
Associated Chambers of Commerce, make it abun- 
dantly clear that. tariff reform is taking a new lease 
of life. 


The Zuyder Zee. 


FoR many years proposals to reclaim the 
Zuyder Zee have exercised the minds of Dutch 
engineers, but little or nothing has yet been done. 
The recent severe floods to which Holland has been 
subjected have laid stress upon the protective value 
of the work, and it is possible that new proposals 
which are now before the Second Chamber of the 
Dutch Parliament may enjoy greater success than 
their predecessors. The plans put forward do not 
differ materially from those made by Mr. C. Lely in 
the early nineties, but the total cost is now higher, 
namely 21} million pounds or as against 
16 to 17 million pounds. It was the fear that the 
cost would exceed the estimates that, in some measure, 
hindered the scheme before, and it is possible that 
their very high cost may lead to the rejection of 
the new proposals. Under the present scheme an 
embankment would be thrown across from the Island 
of Wieringen to Piaam, on one side, and Ewijksluis 
on the other. By this means nearly 1400 square 
miles would be enclosed, but of this only some 800 
square miles would be reclaimed, the remainder 
being retained as a fresh-water lake, fed by the river 
Yssel. Reclamation would be carried out by forming 
four “ polders,” exactly as proposed by Mr. Lely. 
Readers who are interested in these proposals may 
be referred for some historical and practical notes on 
the question of draining the Zuyder Zee to an article 
which appeared in our issue of February 28th, 1908. 


sO 


The Increase in Railway Rates. 


In August, 1911, the Government promised 
to give the railway companies legislative power to 
increase their rates to meet the additional expense 
caused by the rise in wages and reduction of hours of 
railway servants. Not until March 7th, 1913, was 
this promise redeemed, and in the following July 
the railway companies exercised their rights and 
increased some of their rates. The Act giving these 
powers amended the Act of 1894 in that the companies 
had but to show that the increase was needed to meet 
the said rise in the cost of working, that it was not 
. greater than was reasonable, and that the proportions 
allocated to the various traffics was fair, for the Rail- 
way and Canal Commission to consider it justified. 
Naturally, many objections have been raised against 
the increase, but partly owing to the war it was not 
until November 29th last that the first case was heard. 
The question before the Commission would appear 
to have then turned on the phrase “ the cost of work- 





ing ’’ used in the Act. The railway company, which, 
although the defendant, opened the case, put in 
certain tables to show how much higher its wages 
bills were in 1913 than in 1911, but the applicants, 
who had had access to the railway’s books, claimed 
that according to their—the applicants’—reckoning 
the increase was only £29,000 and not over £120,000. 
Judgment was given on the 21st ult., when two 
members—Mr. Justice Lush and Mr. Gathorne- 
Hardy—considered the increase justified, whilst the 
third member—Sir James Woodhouse—dissented. 
Hence, there will probably be an appeal, and the 
parties concerned have agreed to ask, in view of 
other cases being set down for hearing before the 
Commission, that it be expedited. 


Naval Incidents. 


THE month’s incidents at sea have been few 
in number and of no great military importance. 
They are dominated for us by the loss of our famous 
light cruiser Arethusa. When only forty-eight hours 
out of her builder’s hands, this gallant ship played an 
important and heroic part in the Bight of Heligoland 
on August 27th, 1914. She fought on until all but 
one 6in. gun and all her torpedo tubes were out of 
action, until all but two of her boilers were laid off 
and until her speed was reduced to seven knots. She 
then retired from the action, but she seems to have 
been speedily mended and sent to sea again. Five 
months later, on January 24th, 1915, she joined in the 
running fight in the North Sea. It was she who fired 
the torpedo that finally disposed of. the German 
cruiser Bliicher. On the 14th of last month the 
Admiralty announced that she had struck a mine off 
the East Coast, and that she would probably become 
a total wreck. All but a dozen of her crew were safely 
rescued. The Arethusa was built at Chatham, and 
was one of a class of eight ships. Her displacement 
was 3520 tons. Her designed speed with Brown- 
Curtis turbines of 30,000 horse-power was 30 knots. 
She was armoured amidships with a 2}in. belt. Her 
armament consisted of two 6in. and six 4in. guns and 
four 2lin. above-water torpedo tubes. Her crew is 
supposed to have numbered 400. Our French allies 
also suffered a loss during the month. Since February 
8th nothing has been heard of the armoured cruiser 
Amiral Charner, which had been cruising off the 
Syrian coast. On this date a German submarine 
claims to have torpedoed and sunk a French warship 
in the vicinity named. A report is to hand saying 
that one survivor has been found. This vessel was 
completed in 1895, and had a displacement of 4700 
tons. She carried two 6in. and six 5.5in. guns. Her 
crew numbered 375 men. On the 7th his Majesty’s 
boarding steamer Peel Castle was reported on fire in 
the Straits of Dover. No lives were lost. The ship 
was reported to have been heavily damaged, but 
whether or not she has sunk we cannot say. On the 
morning of the 27th the outward bound P. and O. 
liner Maloja struck a mine, or was struck by a tor- 
pedo, and sank at a point two miles off Dover. 
Of her 121 passengers, 72 were saved and of her 
crew of 335, 229 were rescued. 


Aeronautical Events. 


At half-past three in the afternoon of the 
9th two German seaplanes attacked Ramsgate and 
Broadstairs. Ten bombs in all seem to have been 
dropped, but no lives were lost and only three cases 
of injury were reported. Similar raids were made at 
noon on the 20th against Lowestoft and Walmer. 
Two seaplanes took part in each attack. Seventeen 
bombs were dropped in the Lowestoft area. There 
were no casualties, although considerable material 
damage was caused. One of the machines taking part 
in the Kentish raid seems to have confined its atten- 
tion to some steamers in the Downs. The other 
dropped six bombs on Walmer. One life was lost 
and one case of injury was reported. In all three 
raids, the enemy, despite the pursuit of our airmen, 
succeeded in making good their escape. Two Zep- 
pelins have been lost by the enemy during the 
month. On the 2nd in the early morning the 
Grimsby trawler King Stephen passed the airship 
L 19 in a sinking condition in the North Sea. Her 
crew of some twenty men were collected on top of the 
envelope and appealed to be taken off. Skipper 
Martin very wisely declined to place his vessel in the 
enemy’s hands. The Germans have admitted that 
“the naval airship L 19 had not returned from a 
reconnoitring cruise and that all investigations had 
proved fruitless.” It is just possible that this airship 
had taken part in the Midland Counties air raid on 
the night of January 31st, and that her destruction is 
primarily due to our anti-aircraft guns. It is believed 
by others that this airship was identical with one 





that on the evening of the Ist bombed and sank a 
British collier when two miles off the English coast, 
causing the loss of thirteen lives. The second Zeppelin 
lost during the month was the LZ 77. This ship was 
destroyed completely by an incendiary shell fired at 
her by a French motor gun section in the neighbour- 
hood of Brabant le Roi. The incident occurred on 
the evening of the 20th, and the truth of the French 
report concerning it has been confirmed by the 
Germans themselves. It may be here recorded that 
on the 25th the War-office issued a revised record of 
the killed and injured resulting from the raid on 
January 3lst. It seems that altogether 67 people 
were killed or died of their injuries, and’ that 117 
were injured. It is now known that 393 bombs were 
dropped. More than half of them therefore must have 
been harmless from the point of view of inflicting 
damage on the population. 


Collapse of the Penistone Viaduct. 


A curious failure of the Penistone Viaduct 
occurred on the 3rd of the month. This viaduct, 
which spans the valley of the Don and which was 
built sixty-seven years ago, is on the Lancashire and 
Yorkshire Railway Company’s line to Bradford vid 
Huddersfield from the Great Central Railway Com- 
pany’s main line station at Penistone. It is one of 
the longest railway viaducts in this country, and it 
commences about 50 yards from Penistone Station. 
It consists of a series of stone arches supported on 
stone piers, which vary in height from 60ft. to 80ft., 
is about 30ft. wide and carries a double line of rails. 
About a fortnight before the accident, a slight crack 
was observed in a parapet wall and a careful examina- 
tion was made of the foundations, which, however, 
failed to disclose any subsidence or other defect. Ac- 
cordingly the ordinary traffic was continued, though 
with caution, and the repair of the crack was put in 
hand. Just after 4 p.m. on the afternoon of the 3rd inst. 
a passenger train from Huddersfield had run into 
Penistone over the viaduct. Immediately afterwards 
an engine commenced shunting operations, and some 
eight minutes after the Huddersfield train had passed 
and just as the engine was engaged in backing a 
number of wagons into the station, some onlookers 
observed that the rails were sagging. and that a 
hollow had been formed in the permanent way. A 
warning shout caused the driver and firemen to jump 
from the engine and reach safety, and then, without 
any further warning, two arches of the viaduct 
collapsed and fell into the valley below. For a short 
time the engine remained hanging on the edge of the 
break, and then it, too, crashed down, but the 
coupling between it and the wagon next to it broke 
so that no other vehicle was taken along with it. 
It was a most fortunate thing that nobody was killed. 
Had the collapse taken place when the passenger 
train was on the viaduct there must have been very 
serious loss of life. 


The Manchester Ship Canal. 


ATTENTION has been drawn to the Man- 
chester Ship Canal during the month for two reasons. 
First of all, the directors announced that the earnings 
of the past half year were so satisfactory that in 
addition to paying 3} per cent. on the preference 
stock held by the Manchester Corporation and 1} per 
cent. on the preference shares, a dividend of ? per 
cent. could be paid on the ordinary shares. This is 
the first occasion on which the ordinary shares have 
been so fortunate, and the declaration has naturally 
caused widespread satisfaction. In the past there have 
not been lacking those who asserted that, in view of 
the enormous cost of making the Canal, which was 
considerably in excess of the original estimates, a 
dividend on the ordinary shares could never be hoped 
for. But the unthinkable has happened, and ‘has 
happened, too, in a year of war. Up to last spring 
the Canal, like almost everything else, felt the effects 
of the world-wide struggle; but then things began 
to improve, partly, it is said, by reason of the closing 
of other ports to merchandise, and, partly, because 
of the general blockage of traffic. But, whatever the 
cause, the receipts for the year amounted to over 
£760,000, or £103,000 more than for the previous year. 
Another matter which has drawn attention to the 
Canal is the announcement of the partial retirement 
of Mr. Bythell, the chairman of the Canal Company. 
Mr. Bythell became a director of the company as 
long ago as 1887, and he succeeded Lord Egerton of 
Tatton as chairman in 1894—twenty-two years ago, 
and very strenuous years they have been. Mr. 
Bythell is now relinquishing the major portion of his 
duties to Mr. Ernest Latimer—who has been general 
superintendent for the company since 1888—and ,in 
doing so has the satisfaction of knowing that his 
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years of labour have not been for nought ; a dividend , which are described under the letters A, B, and C. 


has been paid on the ordinary shares ! 


Standardised Shipbuilding. 


THE advertisement of an American ship- 
building firm which has appeared recently has 
attracted not a little attention. It has been taken 
to mean that the builders in question propose to 
undertake the construction of tramp steamers in 
much the same way that harvesters, motor cars 
or typewriters are manufactured. That is to say, 
one or two standard types and no more are to 
be made. The first stock steamer is to be of 
7200 tons deadweight capacity, to have triple- 
expansion engines and Scotch boilers, and to make 
a speed of 11} knots with oil fuel. One ship 
is to be ready for delivery per month. The object 
clearly is to reduce the cost of shipbuilding, which 
has always been very high in America, by “making 
by the mile and cutting off by the yard,” but it yet 
remains to be seen if there is a sufficient market for 
standardised ships and if the shipbuilder, like the 
builder of certain types of car, will ever be in a position 
to say, “Take my stock patterns or go without.” 
It is, by the way, curious that people who oppose 
that attitude when it suits them to upbraid the 
British manufacturer, regard it as enterprising and 
progressive when an American firm adopts it. It is, 
moreover, to be remembered that standardisation 
of parts is hardly a new idea to British shipbuilders, 
though it may not have been carried out quite to the 
extent suggested by this American advertisement. 








for the exceptional difficulties which the work pre-* 


namely :-— 


Series A includes the works of the port proper, | 


(1) A breakwater 288m. long at Punta du 
Prat. 

(2) A quay wall 630m. long, between Punta | 
du Prat and the north end of the Fiscal Mole, | 
together with its corresponding filling. 

(3) The strengthening and extension of the | 
Fiscal Mole to a length of 370m. with corre- | 
sponding filling. 

(4) The quay wall 210m. 
Muelle Prat, with its filling. 

(5) A jetty 250 m. long and 100 m. wide at the | 
end, situated to face north with its centre line | 
facing the Calle Urriola, with quay walls on | 
both sides and at the head, including filling. 

(6) A wharf for coal and other goods situated 
at the Baron, 200 m. in length and 30 m. in width. | 

Series B comprises the works of widening the | 
present Esplanade between the eastern side of the | 
jetty—No. 5 in Series A—and Fort Andes, and this | 
portion of the undertaking is sub-divided into :— | 

(7) Filling from the jetty to the Callé Arturo M. | 
Edwards, 745 m. in length, protected by a wall | 
founded at — 8. 

(8) Filling between the Callé Artiro M. | 
Edwards and Fort Andes 1660 m. in length pro- 
tected by a rubble slope. 

Series C comprises the buildings, railway tracks, 
roads, and equipment, and is divided into the follow- 
in 


i 


long, opposite 


(9) Buildings, tracks, &c. These comprise 
four Customs House warehouses, six quay sheds, 
coast-guard building, ladders and stairway. In | 
this item are also included 22,000 m. of railway 
track and 115,000 square metres of paving. 

(10) Plant ; this includes cranes, capstans, coal 
elevators and transporters, &c. &c. 


It may be interesting to note the order in which the 


—_ si cataannncer nna WORKS. works—starting from the northern or outer end of the 
PROBABLY but few foreign engineering contracts 
have attracted a larger amount of interest than the | geet 
Port Works at Valparaiso, Chile, which are —— PUNTA DUPRATRS** 
construction. As much on account of the keen com- | — «2 
petition that arose for the award of the contract as 7 Bin(tareakweter 
' 


sented it has attracted general attention. It was or 
April 20th, 1912, that the four tenders sent in to the 
Chilian Government by Messrs. Galtier, Phillip 
Holzmann and Co., S. Pearson and Son, Limited, and |, 
Sir John Jackson (Chile), Limited, were opened. 
The chief difference between the tenders consisted in 
the fact that whereas Messrs. Phillip Holzmann and 
Sir John Jackson, Limited, each put in a single tender, 
Messrs. Galtier and S. Pearson and Son, Ld., in addition 
to submitting tenders complying in every way with 
the project, submitted alternative methods of carrying 
out different parts of the work. The net amounts 
of the tenders, after allowing for those modifications 
which the Port Commisssion considered acceptable, 
appeared to vary considerably ; but after practically 
no delay the Port Commission, to whom was entrusted 
the consideration of the various tenders, unanimously 
recommended the acceptance of Messrs. Pearson’s 
offer, and the official decree confirming the order was 
published on May 11th following. 

It may here be mentioned that the modifications 
referred to and offered by Messrs. Pearson were as 
follows :— 

(a) Use of boulders in the concrete filling of the 
monolithic caissons of the breakwater and of the pro- 
tection wall and in the artificial blocks. 

(6) Replacing the column berths of the Fiscal Mole 
and its extension by walls of artificial concrete blocks 
constructed in accordance with the official type for 
the Custom House quay walls and with the founda- 
tions corresponding to the official project for the case 
of muddy ground, modified by a previous dredging to 
the level—18 m.—unless firm ground should be met 
with at a lesser depth. 

(c) Replacing in the case of the cylinders of the coal 
wharf the official type of tubes sunk by compressed air, 
by the type of columns of armoured concrete and piling 
ottered by the tenderers, and replacing the concrete 
abutment—founded by compressed air which the 
official project provided for this particular wharf— 
by a section of eight additional columns and exten- 
sion of the rubble slope, faced ‘with natural blocks, 
also suggested by the tenderers. In addition to the 
modification mentioned above for the coal mole, a 
further modification was made some time after the 
contract was signed by which a ferro-concrete decking 
was substituted for the steel decking in the contract. 

Since the construction commenced several accounts 
of the progress made have appeared in the columns of 
THE ENGINEER, written after a visit to the scene of the 
operations in Chile. The rate of advancement has of 
late, h--»wever, proved more than usually rapid, and the 
work having attained a certain degree of fulfilment, 
it has been thought timely to pass in review the main 
features of the whole great enterprise, which is 
destined to transform Valparaiso, the chief port of 
Chile, into one of the finest and safest harbours for 
shipping in the world. 


THE CONTRACT. 
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THE BREAKWATER, 
This construction extends in an easterly direction 


from the Punta; du Prat for a length of 288 m.,* and 
consists of a shore section and a deep water section. 
The shore settion, which is 165m. long, is carried 
out to a depth of 18m., and consists of a rubble 
mound of which the top 4 m. are of large size rubble. 
This mound finishes at — 
and on top of this is a solid concrete block construc- 
tion carried to+4, and a parapet 5 m. thick at bottom 
carried to + 10. 
is protected by a mound of pell mell blocks each of 
60 tons weight. 


5 


with a width of 18 m., 


On the sea side the shore section 


The second, or deep water section, 123 m. in length, 


starts in a depth of 18 m. of water, and finishes in a 
depth of 57 m. 
water section is that of a mound. of sand and quarry 
rubbish, protected at the top and at the sides by rubble 
of various dimensions. The mound finishes at — 14, 
with a breadth of 32m. Above this level this section 
consists of five large reinforced concrete monoliths, 
20 m. long, 16 m. wide, and 15 m. high, and a terminal 
monolith 20m. by 20m. by 15m. 
monoliths mass concrete is carried up to + 4, and 


The design adopted for this deep 


On top of the 





The eontract called for the construction of ten 
items of work, and these were divided into three series, 





* The depths and heights are given in metres from the C.O.V. or 


Official Zero at Valparaiso, which is practically the level of mean tide. 


| & parapet carried up to 


| Mole. 





+ 7.50. . The toe of the 
monoliths is proteeted at the sea side by three rows 


| of 58-ton blocks. 


On the terminal monolith there will be erected a 
ferro-concrete lighthouse 12 m. high. 

For the purpose of consolidation, the mound is left 
to settle over a winter's storm at two stages in its 
construction. The monoliths are set in the first 
instance and filled with sand, and at the end of one 
year are refloated, any difference in level being made 
good, and then they are again set and filled with 
concrete. At present in the shore end of the break- 
water the whole of the mound has been deposited, 
and the block work has been carried out for rather 
more than one-half of its length. In the deep-water 
section work has been confined to the mound, upon 
which about 600,000 tons have been deposited. 

The method decided on for the construction of the 
monoliths is to build them in a temporary dry dock, 
capable of containing three at a time; this dock is at 
present under construction behind the Fiscal Mole. 
It is provided on three sides with steel sheet piling ; 
the fourth side, or gate, which is to be opened when the 
monoliths are launched, is built of sheet piling sup- 
ported by 60-ton concrete blocks. 

The monoliths will comprise some of the largest 
used in submarine work, the shell of the terminal 
monolith attaining something like 3100 tons in weight, 
and the completed monolith, when filled with concrete, 
weighing nearly 15,000 tons. 


QUAY WALLS. 


Starting from the inside of the breakwater there is 
found first the Custom House Quay wall of a length 
of 630m., which extends up to the present Fiscal 
This Mole, which is 226 m. in length, and 
consists of steel cylinders, with a girder deck, will 
be brought into line with the other work by the 
erection of a wall similar to the other quays. 
The wall is then continued on the same line for a 
further 144 m., and, after another bend, we come to 
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PORT WORKS 


Valparaiso Bay—is proceeding. Following the plan a section of wall known as the Muelle Prat, which is 
given herewith, one may commence with 


210 m. long. 

The whole of these quay walls are of the same 
section. The existing sand, mud, and gravel are 
dredged out to — 15 or lower should it be required, 
and the void is filled in with clean sand up to — 14. 
On this is placed rubble, which is levelled for the 
reception of the concrete blocks at — 12. The wall 
structure consists of six courses of concrete blocks, 
varying from 40 to 60 tons, which measure usually 
2m. high by 2 m. long in the direction of the wall, all 
blocks being built as headers with half bond. The 
block work terminates at -++ 0.5, and is surmounted 
by a mass concrete wall, with a face of granite mosaic 
and a granite cope 1m. by 4 m., @ pipe gallery being 
run in the mass-work. ‘The wall is backed up with 
stone and quarry rubbish, and the filling between-the 
wall and the shore is of pumped in sand. 

The blocks and the rock work filling behind are 
carried up simultaneously, and upon its completion 
the block work is weighted with blocks and 
allowed to stand for one year before the mass work is 
proceeded with. 

As the Fiscal Mole at present is used for the dis- 
charge of all goods likely to be stored for Customs 
duties, it cannot be interfered with until some of the 
other walls have been built. At present the wall 
144 m. in length forming the extension of the Fiscal 
Mole is completed as far as the block-setting and 
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enrockment are concerned, while, on the Customs 
Quay, 244m. of wall has been built to the end of 
November, 1915. 

The extension portion of the Fiscal Mole was built 
by means of a floating crane ; but on the Customs 
Quay wall the blocks were set by a 62-ton derrick 
crane, built by Joseph Booth Brothers, which was 
illustrated in THE ENGINEER of November 6th, 1914. 


MOORING JETTY. 


Following the quay walls is this jetty, 250 m. long 
by 100 m. wide at the head and 120m. at the root, 
jutting out in the bay in a northerly direction. At 
the head, this jetty is in 35m. of water. The con- 
struction adopted is a mound of sand and quarry 
rubbish and protective rubble somewhat similar to 
the breakwater, brought up to‘ the ordinary founda- 
tion level of the walls. The latter are of the same 
type as the others, with the exception of the head 
wall, where the section is increased and the blocks are 
cramped to each other to give greater stability 
against the sea. The construction of the mound is 
proceeding, about 250,000 tons having been deposited. 


MONOLITH PROTECTION WALL. 


This wall, which is to be built 40 m. seaward of the 
existing wall, extends from the mooring jetty east- 
wards for a length of 745m. It consists of a rubble 
foundation, on which is built a wall of ferro-concrete 
monoliths, each 10m. long by 9.5 m. high, their width 
being 7 m. at foundation level and 5.70 m. at the top. 
A mass concrete top with granite cope similar to that 
of the quay walls completes the work. It is one of 
the last of the items to be proceeded with under the 
contract programune. Preparations are being made 
for thé construction of the monoliths, the shells ot 
which will weigh about 300 tons each. In this. case 
the shells are to be filled with mass concrete imme- 
diately after being set. 


THE RUBBLE SLOPE. 


Extending eastwards from the end of the monolith 
protection wall to Fort Andes, a distance of 1600 m., 
is a rubble slope forming a sea face tothereclamation. 
This is in water varying from 1m. to 10m. deep. 
The mound of rubble is to be brought up to + 0.25, 
and is to be surmounted by a wall of concrete blocks 
built in inclined slices to allow for settlement. About 
360 lineal metres of this wall had bsen built by the 
end of November last, the approach to the Coal Mole 
being included. 


THE COAL MOLE. 


This projects from the rubble slope at right angles 
to the beach, and consequently points in a northerly 
direction. It has a length of 200m., or, including 
the approach, of 230 m. and a width of 30 m.; it con- 
sists of a ferro-concrete decking carried on ferro- 
concrete cylinders. 

There are nineteen rows of cylinders with four in 
each row, the rows being 12.5 m. centre to centre. 
The cylinders are 4 m. external diameter and 0.20 m. 
thick, constructed of rings 2m. and 2.5m. in 
height. These rings are reinforced vertically and 
circumferentially, each being furnished with cast iron 
jointing rings by which they are bolted together. 
The bottom ring has a cast iron cutting edge. The 
rings are constructed in the yard at Las Salinas and 
or two months to age before being sent to the 
mole, 

The sinking of the cylinders is carried out from a 
piled staging of the Tull width of the mole. The rings 
are built up and bolted together on this stage, inside 
a lowering frame to a length sufficient to reach the 
sea bottom, the complete length being then lowered 
by hydraulic gear fitted to the lowering frame. Each 
cylinder is afterwards sunk by grabbing and weighting 
with kentledge, rings being addéd on top as the sinking 
proceeds. When down to the required depth, eight 
octagonal ferro-concrete piles are driven to a further 
depth of 5m. to 10 m., and finally the interior of the 
cylinder is filled with concrete. A reinforced trans- 
verse girder is then built in situ over the four cylinders 
of each row. 

The decking consists of slabs which are built at the 
Salinas yard. Each slab consists of two longitudinal 
girders with the decking between and on each side, 
giving a section like a double TT. The complete 
slabs weigh about 40 tons each, and are barged to the 
site, placed on the transverse girders by the floating 
shear legs and jacked. into place, the junctions being 
completed in situ. In connection with this portion 
of the work some considerable delay occurred in fixing 
the type of mole to be adopted, and the contract 
time was accordingly extended to July, 1916. In 
November seventy-four out of the seventy-six cylin- 
ders had been sunk, and the construction should 
now be on the point of completion. 


THE EQUIPMENT. 


Under the contract two quay sheds, each 130 m. by 
25 m., and four quay sheds, 115 m. by 25 m., are to be 
provided. These buildings will have ferro-concrete 
walls and corrugated iron roofs and be placed close 
to the quay wall for the purpose of handling traffic 
which is not to be warehoused. The two large sheds 
and two of the smaller sheds are situated on the 
Customs Quay, the remaining two small sheds being 
on the Fiscal Mole. There are crane roads and load- 





ing roads between these sheds and the quay wall, and 
two loading roads placed behind the sheds. 

Behind the two large sheds on the Customs Quay 
wall. four Customs warehouses are to be built, each 
60 m. by 50m. in dimensions and of four storeys in 
height. These will be made of ferro-concrete through- 
out. They will communicate with the quay cranes 
by bridges passing through the roofs of the quay 
sheds, the traffic being handled by hand trolleys on 
metre-gauge roads. These trolleys, after being loaded 
by the cranes on the quays, will pass to the ware- 
house, where they will be taken to the various floors 
by electric lifts. 

For the accommodation of passengers a stairway 
20 m. in width is constructed in the Prat Wall, while 
behind this is the Passengers’ Custom Building, 
40 m. by 20 m. and two storeys high. 

Tt will be seen that only the Customs Quay wall and 
the Fiscal Mole will be provided with ‘sheds. The 
intention is to handle all traffic requiring shed accom- 
modation at these walls, the Muelle Prat wall and the 
mooring jetty being reserved for traffic of a rough 
class. 

The whole of the quay walls and sheds will be con- 
nected to the State railways by lines of sidings, while 
paved roads will connect the quays, sheds, and the 
city ; practically the whole of the reclaimed area is 
being paved. 

For the service of the port provision is made for 
twenty-eight electric cranes of various size for handling 
general traffic, four special coal-unloading cranes for 
the coal mole, and two horizontal coal transporters. 
The existing 80-ton hydraulic crane is to be altered to 
electric drive, and the whole installation, including 
lighting of the port, will be worked from a power 
station. This power station, the lighting of the port, 
and the greater part of the cranes are not included in 
Messrs. Pearson’s contract, and the work is being 
undertaken by the Port Commission. 


CONTRACTORS’ ARRANGEMENTS. 


For the purpose of supplying the very large quan- 
tity of stone yequired for the work, a large quarry 
was opened at Las Salinas on the north-east side of 
the bay, about four miles from Valparaiso, and was 
supplemented by two smaller quarries at Canchas 
and Miraflores, situated at a little distance inland. 
The Las Salinas quarry supplies the large quantity 
of rubble required for the foundation work, the two 
smaller quarries being used principally for the supply 
of broken stone for concrete. From twelve to four- 
teen steam cranes are worked in the quarry—mostly 
of the locomotive type. Compressed air drills are also 
used. The stone is loaded into trucks, of which the 
top forms a skip which can be handled by a crane, the 
skip load being 10 tons. The monthly output of 
stone and quarry rubbish loaded from the pier is 
about 50,000 tons, and of crushed stone about 8000 
tons. 

For the crushed stone both gyratory and jaw 
crushers are used. The 10-ton skips of stone are 
craned to an elevated platform which supplies the 
crushers, and the crushed stone is lifted by elevators, 
screened, and stored in hoppers from which trucks 
can be loaded underneath. For the blockyard work 
the crushed stone is taken by a conveyor direct from 
the hopper to the mixer. 

There are two blockyards, one for the wall and 
breakwater blocks, with a 60-ton electric Goliath for 
handling and storing, and a ferro-concrete yard, in 
which are made the rings for the coal mole cylinders, 
the ferro-concrete piles required for these cylinders, 
and the slabs forming the decking. The mixers are 
of the travelling type and are electrically driven. 

For shipping the various materials to the work a 
temporary pier of ferro-concrete piles and timber 
decking has been erected. It is 200m. long and 
15 m. wide. On it is placed a crane of 60 tons 
capacity for loading the concrete blocks, &c., and two 
cantilever cranes of 15 tons capacity specially adapted 
for rapid loading of the 10-ton skips of stone from the 
quarry. One or two locomotive steam cranes suffice 
to deal with miscellaneous barge cargoes. 

For the repair of the plant there are large fitting 
and smiths’ shops, and an iron foundry, saw mills, 
carpenters’ and joiners’ shops. The blockmaking 
cranes and mixers, the stone crushers, the cranes on 
the pier and the machinery in the repair shops are 
all driven electrically from a central power station, 
which likewise supplies compressed air for the quarry 
drills, and lighting for the yard, pier, &c. Five sets 
of suction gas engines are installed, each set developing 
15} brake horse-power. These engines were supplied 
by Ruston, Proctor, and Co., Limited, and the type 
was illustrated in THE ENGINEER of April 10th, 1914. 

Other buildings at Salinas include a large cement 
stores, general stores, oil stores, locomotive shed, 
office, &c., and a village of workmen’s houses. 

The marine plant employed includes two steam 
hoppers of 500 tons capacity, specially built for 
hoppering stone, by Messrs. Lobnitz and Co., of 
Renfrew, a sand pump dredger of 500m. hopper 
capacity, two hopper barges with grabbing cranes, 
hopper capacity 400 tons, five dumb barges of 300 to 
200 tons capacity, a floating shear legs capable of 
handling 60-ton loads, three tugs, and a passenger 
launch. 

The number of men usually at work. is 500 at 
Salinas and 200 to 250 in the bay. Sefior Ramon I. 
Nisto is the fiscal director on behalf of the Chilean 





Government, while Mr. Arthur C. Walsh is agent in 
charge on behalf of the contractors, 8. Pearson 
and Son, Limited. 

Besides the plan of the works which is given above, 
we give on page 198 several interesting progress 
views. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. VITI.* 
DIRECT-CURRENT MOTORS. 


EVERYTHING that has to be said about the motors 
in an isolated factory applies, of course, to motors in 
other factories which draw their supply from an 
outside source, irrespective of whether the supply is 
@ continuous-current or an alternating-current one. 
The shunt-wound continuous-current motor, with its 
single fine-wire field winding, is admirably suited for 
many applications, especially in cases where a good 
range of speed variation is required and when great 
starting torque is unnecessary. If no variation 
in the field current is made the motor will behave 
very much in the same way as a well-governed steam 
engine, the speed variation from no load to full load 
being very slight. Series motors, ¢.e., motors with a 
thick field winding connected in series with the 
armature, behave very differently. The speed falls 
off rapidly with the load. Series motors are always 
used for winches, crane work, traction work and inter- 
mittent work generally, where constant speed is 
not required. For intermittent work of this descrip- 
tion they are cheaper than shunt motors. If all the 
load is thrown off a series motor it will behave in 
exactly the same way as @ steam engine without a 
governor ; that is to say, it willrace. The speed of the 
motor adapts.itself to the load ; hence ¢ crane motor 
wilt lift a heavy load at a slow speed and a light load 
at.a high speed, and actin a similar manner to a 
petrol engine used in conjunction with a gear box, 
except, of course, that in the case of the motor the 
speed adjustment is automatic. When the current 
passing into the motor is doubled the torque is con- 
siderably more than doubled, for not’ only is the 
current in the armature doubled, but the magnetic 
flux is also increased, and if it were not for the fact 
that at a certain point the iron becomes saturated, 
the torque of a series motor would vary directly as 
the square of the current. Hence, with the current 
doubled the torque would increase four times. But 
as twice the current will only do twice the original 
amount of work, it is perfectly clear that under the 
latter conditions the speed must be reduced to one 
half the original speed. This automatic adjustment 
of the series motor is an immense advantage when it 
comes to driving such things as winches and cranes. 
Moreover, these machines lend themselves very 
readily to series parallel control, and this is one of the 
reasons why they are nearly always chosen for driving 
electric trains and tramcars. Whilst series motors 
are sometimes used in workshops for driving machines 
other than cranes, shunt and compound motors are 
by far the more common types. The latter is a 
combination of a shunt and series motor, having on 
its field magnets shunt and series windings, and the 
greater the preponderance of the latter the more easy 
is the machine to start. Moreover, the greater will 
be the speed variation from no load to full load, and 
the greater the permissible momentary overload. 
For driving such machines as planers, shears and 
other machines that give rise to momentary overloads 
compound motors are admirably suited. Machines 
fitted with fly-wheels are driven by compound motors, 
so that when the load increases, the speed of the 
motor drops and the fly-wheel is thus enabled to give 
up its kinetic energy. A shunt machine, on the other 
hand, would maintain its speed,-and the fly-wheel 
effect would be Jost. A fly-wheel when used in con- 
junction with a compound motor has the effect of 
steadying the current. 

When the speed of a shunt-wound motor is varied 
by inserting resistance in the field circuit, it is classed 
as a variable-speed machine. From what has been 
said, however, it is clear that shunt and compound- 
wound motors are also variable-speed machines. It is 
therefore preferable to class shunt motors with field- 
regulating rheostats as adjustable-speed motors. 
These shunt motors differ from the series and com- 
pound machines in that the speed is adjustable 
irrespective of the load, and it is adjusted by hand. 
The speed variation of the other two types is auto- 
matic. There is no way of decreasing the speed ofa 
shunt motor below the normal speed, except by 
reducing the voltage, which, of course, can be done 
by introducing resistance in the main circuit. By 
reducing the field strength, however, the speed of the 
motor rises, for weakening the field has the effect of 
teducing the back electromotive force. High-speed 
motors are, relatively more efficient at full load than 
slow-speed motors, but owing to the greater propor- 
tion of core losses, at low loads they are less efficient. 
But it is to be remembered that a great deal of power 
may be wasted by running high-speed motors with 
small pulleys. Motor manufacturers generally give 
the dimensions for their standard pulleys and when 
installing motors these dimensions should be studied. 
The wear and tear of a slow-speed motor is naturally 
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@ little less than that of a high-speed one, though the | the speed of the motor rises, and when the last resist- 


difference is not by any means great. 

In the absence of proper protective gear, an electric 
motor will not only respond to any demand within its 
specified capacity, but also to demands much in 
excess of its capacity, and for this reason adequate 
protection is of vital importance. Overload gives 
rise to sparking and heating, resulting in damage 
to the commutator and: insulator. Heating varies 
with the square of the current. Hence, if the current 
is doubled the heating is increased four times. Exces- 
sive overloads, if maintained for long periods, will 
therefore quickly ruin a motor. The rated output of 
a shunt motor is not by any means the maximum 
output the motor will perform. It is customary to 
rate motors on a@ temperature rise basis. Usually 
this rise is 75 deg. Fah. above the surrounding 
atmosphere after any length of run at full load. 
The point at which sparking takes place varies with 
the speed and voltage, but in all cases there should 
not be with a properly designed motor any sparking 
until the normal full load is considerably exceeded. 
For continuous work the rating of series motors would 
be much the same as that of shunt motors. But as 
these motors are practically always operated inter- 
mittently a much more liberal rating is permissible. 


MOTOR CASINGS. 

Quite apart from the winding arrangement , which 
distinguish shunt, series and compound motors from 
one another, motors are made in several different 
types to suit the conditions under which they are to 
operate. An open type machine, as defined by the 
Engineering Standards Committee, is one in which 
there is no restriction to ventilation other than that 
necessitated by good mechanical construction. Such 
motors are used in places where. the atmosphere is 
dry and free from dirt and dust and other impurities. 
Protected motors are machines having end shields, 
and in which there is free access to the interior without 
opening door or removing covers. A semi-enclosed 
machine is one in which the ventilating openings in 
the frame are covered with (a) grids of expanded 
metal or fin. wire gauze so as not to obstruct free 
ventilation ; (b) wire gauze, in which the openings are 
less than jin., but not less than ;sin., or with per- 
forated metal having holes not less than #sin. diameter 
or width ; and (c) screens with smaller openings than 
the above. A totally enclosed machine is one in which 
the enclosing case and bearings are dust-proof, and 
which does not allow a circulation of air between the 
inside and outside of the case. A pipe-ventilated 
machine is an enclosed machine in which the frame 
is so arranged that the ventilating air may be con- 
veyed to it through a pipe attached to the frame, the 
ventilation being maintained by the fanning action 

- produced by the machine itself. A forced-draught 
motor is an enclosed machine in which the ventilating 
sir supply is maintained by an independent fan 
external to the machine itself. A drip-proof motor 
is one having a frame provided with openings for 
ventilation, so protected as to exclude moisture or 
dirt, and a flame-proof motor is one in which the 
enclosing case can withstand, without injury, any 
explosion of gas that may occur within it, and will 
not transmit the explosion to any inflammable gas 
outside it. -Motors of the latter type are generally 
used in mines. The type of machine used in factories 
depends, of course, on the conditions prevailing. 
Some firms, notably the British Thomson-Houston 
Company, supply motors which can readily be 
converted from a protected motor to an enclosed 
ventilated or to a drip-proof motor, according to the 
conditions under which the machine is to operate. 
Illustrations of these convertible motors will be 
found in our issue of January 23rd, 1914. They have 
totally enclosed terminal boxes into which a pipe 
is screwed. There can be no doubt that cables near 
the floor are a source of danger and annoyance, and 
it is important that they should be properly enclosed ; 
in fact, if the wiring is not properly done electric 
driving is more likely to be an annoyance than a 
benefit. It will, of course, be understood, that if an 
open-type machine is converted into an enclosed 
machine there is more chance of the motor overheating, 
and unless it is liberally rated under the latter con- 
ditions the load must be reduced. Many manu- 
facturers of continuous-current motors fit their 
machines with interpoles, the windings of which are 
in series with the armature and carry the main 
current just in the same way as direct-current inter- 
pole generators. These interpoles assist commutation, 
but it must not be supposed that motors without 
these poles are necessarily unsatisfactory. Inter- 
poles are no doubt advantageous when a wide speed 
variation is required. Sometimes, especially when 
very heavy machines are to be accelerated rapidly, 
motors are provided with distributed windings on 
the pole faces. 


MOTOR CONNECTIONS. 

Fig. 40 shows the connections for a shunt motor 
without interpoles. It will be seen that one of 
the terminals is directly connected to the mains; 
likewise one of the ends of the field winding. The 
other armature terminal is connected to the starting 
rheostat, also the other end of the field winding. 
On moving the starting handle to the first resistance 
contact the field is energised and current supplied 
tothearmature. As the resistance is cut out of circuit, 





ance contact is reached and all the resistance is 
cut out of circuit the motor is running at its normal 
speed. This diagram, however, does not show all the 
details of the starter. It is customary. to fit starters 
with no voltage and overload release coils. If the 
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Fig. 40—CONNECTIONS 
pressure fails or the load increases above a certain 
value, the starter handle flies back to the off position. 
A no-volt bobbin N V—Fig. 41—is connected in 
series with the field wire F. Thus if the supply 
pressure fails this bobbin loses its magnetism and 
the starting handle H flies back to its off position 
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Fig. 41—STARTER CONNECTIONS 


under the action of a spring. The overload bobbin 
O H is connected in series with the starter, and carries 
the main current. If the current flowing into the 
motor exceeds a predetermined value, the armature 
of the overload bobbin is attracted, and short- 
circuits the winding of the no-voltage bobbin by 
means of the contacts C, with the result that the no- 
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Fig. 42—CONNECTIONS FOR COMPOUND MOTOR 


voltage bobbin loses its magnetism, and the starting 
handle flies back to the off position and opens the 
circuit. There are now many kinds of motor starters 
upon the market, but the foregoing describes the 
general principle of a very common type. Fig. 42 
shows the connections for a compound motor, the 




















Fig. 43—CONNECTIONS FOR SHUNT MOTOR WITH SERIES 
STARTING TURNS 


starter connections being the same as shown in 
Fig. 42. Sometimes shunt-wound motors are pro- 
vided with series- starting coils, which are short- 
circuited when the handle of the starting switch is 
placed upon the last contact. The motor therefore 
starts as a@ compound machine and runs as @ shunt 
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Fig. 4—CONNECTIONS FOR SERIES MOTOR 


machine. When starting is very difficult and com- 
pound characteristics whilst running are not required, 
this arrangement is very convenient. Di Figs. 
40 to 44 were prepared by Laurence, Scott and Co., 
of Norwich. It is now customary, however, slightly 
to compound practically all motors built for machine 
tool driving. It enables them to start easily, and 





gives them greater stability. But it must be under- 
stood that the amount of compounding on _ these 
standard machines is very small, and they can 
searcely be classed as compound motors, for prac- 
tically speaking they have shunt characteristics. 
With the: arrangement shown in Fig. 43, it is 
obvious that the compounding for starting purposes 
may bear any desired relationship to the shunt 
winding. In Fig. 44 is shown the connections 
for a series motor with a single form of reversing 
switch. When it is required to adjust the speed of a 
shunt-wound motor a regulating resistance is 
connected in series with the field wire F—Fig. 41. 


CARE OF MOTORS. 


Modern motors require @ very small amount of 
attention, but there are, nevertheless, certain parts 
to which attention must be paid. When starting a 
new motor, or when a motor has been fitted with 
new brushes, it is necessary to ensure that the 
brushes are properly bedded on the commutator, 
otherwise bad sparking will arise. Brushes may 
be bedded by laying a strip of emery cloth 
between the surface of the commutator and each 
carbon brush. By pulling the emery cloth backwards 
and forwards under the brush the face of the latter 
is made to conform with the curvature of the com- 
mutator. When a new brush is put into a machine 
it should always be bedded in this way. Sparking 
may be attributed to various causes. The machine 
may be overloaded, and this, of course, can be tested 
by a reliable ammeter. The position of the brushes 
may require altering. Dirt.on the commutator or 
in the brush holders may also be responsible for 
sparking. If the brushes do not slide freely in their 
holders they will not make proper contact with the 
commutator, and as a result sparking will occur. 
Dirt and grease in the brush holders and on the com- 
mutator are also liable to cause heating. The spring 
pressure on the brushes is another item to which 
attention must be paid, for if the pressure is insuffi- 
cient or too bad contact may be made. A commutator 
that is out of truth will also cause sparking. Of 
course, sparking damages the commutator as well as 
the brushes, and if allowed to continue a point may 
be reached at which it is impossible to work the 
machine. 

Grit on the surfaces of the brushes causes particles 
of copper to be torn off the bars and become embedded 
in the brush, thus in turn scoring the commutator. 
It is advisable therefore periodically to examine the 
brushes, and if the surfaces are found to contain 
particles of copper they should be removed. For 
cleaning the commutator fine glass paper should be 
used and not emery cloth. The glass paper may be 
applied to the surface of the commutator whilst the 
machine is at work, and it is advisable to use the 
paper in conjunction with a block of wood shaped 
to conform with the circumference of the com- 
mutator. It is advisable in order to keep a com- 
mutator in good running order to rub it occasionally 
with a clean rag slightly greased with oil or special 
commutator lubricant. Too much attention cannot 
be paid to cleaning electrical machines. A pair of 
bellows or a small air compressor or blower should 
be used at frequent intervals to remove dirt and dust. 








GERMANY’'S TRADE AFTER THE WAR. 


THE situation of the German iron and steel industry at 
the present time is reported.to be exceptionally firm and 
enjoyed a production exceeding 1,000,000 tons of pig iron 
and steel per month,.after an output of 11,790,000 tons 
in 1915. There seems no reason for doubting that a 
considerable quantity of iron and steel is now being used, 
apart from the continued demands of the army autho- 
rities, in the production of many articles which were for- 
merly made of copper and other metals. In the confident 
expectation that the production of pig iron will be main- 
tained after the war, and possibly brought up to the 
level of 19,310,000 tons which was reached in 1913, the 
general manager of one well-known steel company recently 
stated that from the experience gained in the autumn of 
the first year of war enormous stocks of ammunition 
were necessary, so that the manufacture of munitions 
would continue after the war, especially as Turkey and 
Bulgaria were dependent upon Germany for their supplies. 
In addition to these requirements the Germans declare 
that extensive deliveries which have long been desired by 
some neutral countries will then have to be executed, 
and that Europe after the war will be comparable with a 
great arsenal, in which each country will accumulate large 
stocks of munitions in accordance with the lessons taught 
by the war, ‘‘it probably depending entirely upon Ger- 
many as to how far the country is willing to extend her 
deliveries to foreign States.” 

The. question of the supply of raw materials after the 
war is naturally intimately connected with that of the 
manufacturing industries from the standpoint of the 
resumption of the latter and their development. Apart 
from large purchases of copper, cotton, agricultural 
machinery and tractors which are reported from the 
United States to have been made in that country by 
German agents and to have been already in part loaded 
on the ships interned in the ports, the War Committee 
of German industry, on the one hand, and industrial and 
official circles in Austria on the other, are at present 
occupied with the problem. At a recent meeting of the 
War Committee held in Berlin, when 200 manufacturers 
from all parts of the country and representatives of the 
Ministries for Foreign and Home Affairs and of 
War were present, it was unanimously resolved to deal 
with the matter by the formation of sub-committees 
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representing the varied interests of trade and industry, 
shipping and the large banks, and in close association with 
the Government Departments. Beyond this statement 
the proceedings were of a confidential character. On 
the other hand, less reticence has so far been observed in 
Austria, as the question was fully discussed at a recent 
gathering of the Industrial Club in Vienna, when speeches 
were delivered by the president of the Central Association 
of Austrian Manufacturers, the secretary of the well- 
known Austrian Commercial Museum, and representatives 
of the Ministry of Commerce. The chief idea, which is 
also that which prevails in Germany, was that syndicates 
should be formed with the assistance of the banks-for the 
purchase of raw materials for distribution among con- 
sumers so as to minimise the difficulties and dangers 
which would arise in procuring them, and thus preventing 
excessive upheaval in the changing over from war work 
to peace pursuits. The aid of the Government was desired 
to some extent, but doubts were entertained as to the 
wisdom of the State exercising great influence in the 
matter. 








PURCHASING A SURVEYING LEVEL. 


Tue following suggestions to young surveyors when 
purchasing a surveying level for use in this country have 
been kindly sent to us by Mr. John Gould, of the South- 
Eastern and Chatham Railway, who has had fifty years’ 
constant practice a3 a railway surveyor :— 

(1) Go to a first-class maker and pay an adequate price. 

(2) Avoid all fancy fittings and appliances. You want 
it to take accurate levels with, and nothing else. Have 
nothing to do with stadia points, distance indicators, 
reversible ends, &c., while magnetic compasses, clamp 
and tangent screws are so seldom required that they may 
be dispensed with. 

(3) Avoid aluminium and other light metals. 
is no drawback and within limits is an advantage. 

(4) What is known a3 a 1 4in. level is of suificient length. 

(5) Insist upon having the spirit in the level bubbles 
tinted and the long one titted with adjustable clips. The 
graduated incisions on the bulb should be blackened. 
These points are most serviceable for quick work. 

(6) The lengthening screw should be large and fixed at 
the eye end. 

(7) I should hesitate to recommend either three or four- 
screw parallel plates. I much prefer the four-screw 
myself, as I think they are capable of quicker and move 
delicate adjustment. At the same time, the three-screw 
allows of a wider base and so, perhaps, has greater stability. 

(8) I think a level made in one piece has a very great 
advantage if the box is skilfully made for its reception and 
the parallel plate screws relaxed to allow of a little play. 

(9) See that the lenses are clear and capable of adjust- 
ment to your vision. 

(10) Pay particular attention to the legs ; do not have 
them too light, and they should be made so that the hinge 
screws cannot possibly drop out if they work loose. Do 
not have the tripod too long, as it is awkward in setting 
up in a confined space and is otherwise undesirable. 
Also see that the screw upon which the instrument is fixed 
has a flange. Levels are made sometimes without, and 
nothing causes more annoyance and delay owing to the 
difficulty in catching the thread. 

(11) Spherical joints and other quick-setting devices, 
whilst admirable for theodolites or dials, are, 1 think, 
unnecessary adjuncts to levels; they add to the expense 
and are of doubtful advantage, as a level need not be set 
up at any particular place, and I do not recollect a case 
where any insurmountable difficulty has occurred in th s 
respect. Still, there is no -practical objection to these 
appliances. . 


Weight 








AIR REGULATION FOR DIESEL ENGINE 
COMPRESSORS. 


THE need for some reliable automatic device for regu- 
lating the pressure of the air which is used to blow the fuel 
into the cylinders of Diesel engines according to the load 
on the engines has been felt for some time. The method 
of regulation by hand usually adopted demands consider- 
able attention on the part of the attendant. The firm of 
Mirrlees, Bickerton and Day, Limited, Hazel-grove, 
Stockport, has devised an appliance which seems to answer 
the requirements in all respects. Fig. 1 shows a general 
view of the apparatus, and Fig. 2 shows diagrammatically 
the method of operation, as well as the pointers 
of the pressure dial. With regard to Fig. 2, current from 
the dynamo, which is driven by the engine, is passed round 
the coil @ in such a way that it controls the pointer b just 
as the pointer of an ammeter is controlled by the flow of 
current. Instead of indicating ampére readings, however, 
the pointer is arranged to move round the dial of a pressure 
gauge, and to show the blast pressure which is most suit- 
able for the engine for the power being generated at the 
moment. The pressure gauge is connected up to the blast 
pipe and the pointer c indicates the pressure of the blast. 
It will be observed that both pointers are provided with 
contact pieces d, e. They are insulated from each other, 
but aré connected up with a supply of electricity such, for 
instance, as a battery. The supply is also connected to 
the solenoid g, in which a plunger works. Now this 
plunger is connected with the stem of the air compressor 
throttle valve j, which is normally full open to admit air 
to the compressor, in which case the pressure in the blast 
receiver would rise rapidly with any load on the engine, 
as the compressors are always made with a substantial 
margin of capacity. 

Supposing that the engine is running and that the 
pressure in the air receiver is lower than that indicated 
by the finger 6 as being the proper pressure for the load, 
the air compressor would pump at its full capacity into the 
receiver and rapidly increase the pressure until the finger c 
caught up the finger 6 and made contact between the 
points d, e. When this occurs the current flows through 
the solenoid g, drawing down the plunger, and with it 
the throttle valve, which is held closed while the two 
fingers remain in contact. As soon as the pressure falls 
and the contact between the two fingers is broken the 
circuit is broken and the throttle valve is re-opened. 





In this way the pressure in the receiver is automatically 
regulated according to the load on the engine. 

The makers claim several advantages for this mechan- 
ism, namely, smooth running, less attendance, economy of 
fuel, especially on engines with variable loads, and the 

















Fig. 1AIR REGULATOR FOR DIESEL ENGINE COMPRESSORS 


facilitation of running alternators in parallel. In connec- 
tion with Diesel engines for supplying current for ship 
lighting or wireless telegraphy the apparatus has‘a further 
important advantage. For instance, in case the engine-room 
has te be abandoned and it is desired to keep the engine 
running as long as possible this appliance will continue to 





Fig. 2—ARRANGEMENT OF AIR REGULATOR 


act without attendance and prevent the possibility of 
the engine stopping owing to the fall of the blast pressure. 

The apparatus is also made with mechanical instead of 
electrical control.” 








RIVER TEES IMPROVEMENTS. 


In continuation of its scheme for the improvement of 
the navigation of shipping facilities of the river, the Tees 
Conservancy Commission dredged and removed during 
last year 706,902 cubic yards at a cost of £22,650 15s. 8d., 
or at the rate of 7.69d. per cubic yard. About one-half 
of this total ing was in very hard boulder clay. 
There were removed, chiefly from the workings of the 
dredgers, 966 stones varying in weight from 5 cwt. to 
4 tons each, five tree trunks varying in length from 4ft. 
to 20ft. each, four tree roots and forty-five miscellaneous 
obstructions. Of the total of 966 stones, 843 were removed 
without the aid of divers. For the protection of the lower 
reaches of the river, four tree trunks and 258 tree roots 








and stumps were removed from the bed of the river between 


Stockton Bridge and Yarm. The dredging was chiefly 
confined to the deepening and widening of the river 
between the Ninth Buoy Light and Middlesbrough, the 
channel between Stockton and Newport, and the deepen- 
ing and widening of the channel of the river at Sneaton 
Snook to lead to the site upon which a new shipbuilding 
and dry-dock establishment is to be laid down by Wm. Gray 
and Co., Limited. It is estimated that the dredging to 
be undertaken during the current year will involve an 
expenditure of £21,000. Last year no less than 215,420 
tons of slag weré deposited at the Ballast Buoy, of which 
55,320 tons were carried and removed by the Commis- 
sioners’ hopper barges and steam tugs. For the protection 
of the head of the South Gare Breakwater three 60-ton 
wave-breaker blocks were manufactured, all of which were 
swept off their launching ways during the heavy gales. 
Spaces between the blocks, forming pockets in the apron 
around the head of the breakwater, were filled with con- 
crete in bags, and repairs carried out, by the Commissioners’ 
own workmen, to the South Gare Breakwater railway. The 
river banks received attention, and the training walls 
have been heightened and strengthened on both sides 
of the river, and breaches made good where necessary. 
About 18,610 tons of slag were used for this purpose. 
The contract for the river widening and the erection of a 
new wharf and the dredging in connection therewith at 
Richardson, Duck and Co.’s shipyard at Thornaby have 
been completed. Satisfactory progress is being made 
with the dredging operations ingGreatham Creek for the 
accommodation of Wm. Gray and Co., Limited, and it is 
anticipated that this company will be able to commence 
discharging slag on its site in about two months’ time. 
The contract for the river widening at Blue House Point 
is progressing, although but slowly on account of the 
shortage of labour. The dilapidated quays and river 
frontages at Stockton have been repaired, and the restorg- 
tion of the river embankments in front of the Bowesfield 
Ironworks and the Tees Bridge Ironworks are well in 
hand. In view of the difficulties incidental to the war, 
fair progress has been made in the completion of the new 
system of roadways which are intended to connect Stockton 
with Seaton Carew and the Hartlepools, and materially to 
assist in the industrial development of the north bank of 
the river Tees. The bridges on this route have already 
been erected. 








THE PATENT OFFICE LIBRARY. 


THE question of the hours during which the Patent- 
office Library is open to the public having been raised by 
a correspondent, the annexed diagram may prove of 
interest. It shows how the number of readers has varied 
during the last fifty years. 

In 1865 there were 12,565 readers ; this number gradu- 
ally rose until 1883 when it reached 32,745, after which the 
increase was very much more rapid, probably on account 
of the Patents and Designs Act of 1883, which is the basis 
of the modern Acts. A maximum was reached in 1895, 
approximately the time of the cycle boom, with 108,285, 





U] 


“THe ENGINEER” 


READERS AT THE PATENT-OFFICE LIBRARY 


and a minimum in 1900, namely, 94,864, while the Library 
was in temporary quarters. On the opening of the new 
building the rise continued, the number reaching 159,744 
in 1912, and only slightly falling in 1913. 

After the war started the hours of opening were reduced 
from 10 a.m. to 10 p.m. by five hours, namely, 10 a.m. 
to 5 p.m., and the total number of readers for 1914 fell 
to 140,418, and for 1915 to 87,625, this number being 
practically identical with that of 1890. 





. Swain Sc. 








A Ruvusstan Drrecrory oF BriTIsH MANUFACTURERS.— 
One of the first practical steps taken to stimulate British trade 
with Russia, and to divert to British concerns the enormous 
trade heretofore enjoyed with Russia by Germany, is the pub- 
lication of a “‘ Directory of British Manufacturers for Russian 
Trade.’ This volume is edited by R. A. Lenski, and printed in 
the Russian language for circulation in Russia. A year ago, 
among various steps taken to develop trade relations with Russia, 
was the commencement of the compilation of this book, and 
the compilers have steadily pursued their allotted task, with the 
result that despite the discouraging conditions of the last twelve 
months, the British manufacturer is now provided with a com- 
poohensive compendium of his wares presented in the Russian 
language. The Directory contains nearly 400 pages with trade 
headings in Russian and English, and with a brief supplement 
in English, “ Sidelights on Russia,” and numerous advertising 
pages. The volume bears evidence of having received the support 
of the representative British manufacturing houses, The 
printing and general get up are excellent. It is published 
at 5s. by the Russo- British Trade Exchange, Limited, 16 
Regent-street, London, 
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COMPARATIVE PARTICULARS OF SOME 
RECENT DAMS. 

It is a curious thing that so many important dams 
should have reached their concluding stages at almost 
the same time as is the case at the present moment. 
Three large dams in this country alone were prac- 
tically finished during last year. They were the 
Derwent Dam of the Derwent Valley Water Board, 
the Angram Dam of the Bradford Corporation, and the 
Alwen Dam for the Birkenhead Corporation. Then 
there is the Kensico Dam for the water supply of 
New York and the large Burrin-juck Dam for the 
Murrumbidgee irrigation project in New South Wales. 
The last-named structure has, as a fact, been in 
service for some years now, but it was brought into 
use before it was actually completed, and we believe 
that the final touches were only given during 1915. 
To the first four of these dams we referred in our 
annual article on Water Supply, which appeared in 
our issue of January 7th, but the references were 
naturally brief, and we propose to collect together 
in the present article their leading particulars, and 
to include, in addition, those of the Murrumbidgee, 
which was fully descri in our issue of October Ist 
last, so that a mental”comparison between the five 
undertakings may be possible. 


Particulars of Dams. 








Maximum 
- Length Greatest - 
& Name Height. at Crest. Width. | °*Pacity of 
reservoir. 
ft. ft. ft. in. gals. 
Alwen 90* 458 _ 3,000,000,000 
A m 130* 1200 | 130 0 = 1,250,000,000 
Derwent 114* 1110 176 0) 2,000,000,000 
Meneiee..; .... ..«-...| Ser 1843 | 227 9  38,000,000,000 
Burrin-juck (Murrum- 
bidgee) ... ... 236* 780f 168 0 | 33,380,864,000 


* Measured from level of river bed. 

+ Measured from average level of excavation to level of roadway 
on top of dam. Maximum water level is 35ft. lower. 

+ Length of cord 752ft. Dam is built to a radius of 1200ft. 


As will be observed from the accompanying table, 
the five dams vary in very many particulars, and 
they impound very varying quantities of water. 
Taking them in alphabetical order, the Alwen Dam, 
for its height and length, impounds not only more 
water proportionately, but actually, than either of 
the two other dams in this country, and it is com- 
parable up to the limit of its height with the great 
Burrin-juck Dam, which, with a depth of 60ft. of 
water, holds-up 542,912,000 gallons, and with a depth 
of 100ft. 3,989,564,000, so that with a depth of 90ft. it 
should hold up something just over 3,000,000,000 
gallons. The Alwen Dam was proposed and designed 
and its site chosen by the late Dr. G. F. Deacon, and 
its construction was carried on after his death by his 
firm—Sir Alexander Binnie, Son and Deacon. Its 
building has occupied a comparatively short space 
of time, as its foundation stone was only laid in 
October, 1911. The site may be described as ideal. 
At the spot chosen two projecting hill slopes approach 
one another very closely, so that the length of the 
dam at crest level is only 458ft. in length. The dam 
is curved to a radius of 500ft., and it contains some 
40,000 cubic yards of masonry, while its crest is 90ft. 
above the bed of the Alwen. The quantity of water 
held up when the reservoir is full is about 3000 million 
gallons, and the lake formed has a water area of 
365 acres, it being some three miles long, with an 
average width of about one-fifth of a mile. The 
average rainfall over-the gathering ground area is 
5lin. per annum, and it is estimated that the daily 
yield of water from the reservoir will be 11 million 
gallons, including compensation water. The aqueduct 
to Birkenhead is to be 42 miles long, and its chief 
point of interest is that it will have to pass in syphon 
under a tidal portion of the Dee. This part of the 
work has not, however, yet been begun. While 
referring to this dam, we may say that a noteworthy 
feature of the undertaking of bringing the water 
which it will impound into Birkenhead is a covered 
reservoir which is being constructed at Barnston. 
This reservoir, which was also referred to in our 
annual article, is hexagonal in plan, covers approxi- 
mately 3.6 acres and is 29ft. deep. It is designed to 
hold 29 million gallons. The roof is well worthy of 
attention. An interior view of the reservoir, in which 
it may be seen, is given in the accompanying engrav- 
ing. It consists of 217 concrete domes, 30ft. ini span, 
which rest on reinforced concrete groins, which them- 
selves spring from hexagonal pillars made of moulded 
concrete blocks, there being 432 such pillars. The 
floor of the reservoir is composed of 5 to 1 Portland 
cement concrete faced with asphalt, and the walls 
have been built as a series of 54 arches, horizontal in 
plan, also composed of 5 to 1 concrete, but faced inside 
with brickwork. The asphalt of the floor is taken up 
between the brickwork and concrete of the side walls. 
The reservoir is covered in with earth, and the arches 
are designed to transmit the thrust of the earth to 
plate girders which, in their turn, transmit the thrust 
to the floor and roof. The plate girders are enclosed 
in concrete and brickwork. For further particulars 
regarding the whole undertaking, we can refer our 
readers to our issue of October 6th, 1911. 

The Angram Dam, the construction of which has 
been going on for some eleven years past, holds up 





the waters of the Nidd and the Stone Beck, and 
when the reservoir formed is full it holds about 1250 
million gallons. The dam is built of mass concrete 
with large displacers and masonry facings, both up 
and down stream. We gave a view of the down- 
stream face of the dam in the Supplement published 
with our issue of January 7th last, and on page 195 
we are able to give a series of engravings which give 
an excellent idea of this handsome structure. The 
photographs from which the engravings were repro- 
duced were courteously taken expressly for our use 
by Mr. James Watson, M. Inst. C.E., the waterworks 
engineer to the Bradford Corporation, who designed 
the dam and under whose superintendence it was 
built. The length of the dam at crest level is about 
1200ft., the greatest width 130ft., the height from 
the invert of the outlet pipe to the overflow level is 
112ft., and from the level of the river bed to the over- 
flow level 130ft. It was necessary to take the founda- 
tions down to a great depth, the deepest point reached 
being as much as [20ft. below the original ground 
level. When the photographs were taken, namely, on 
December 22nd last, the reservoir was being filled 
for the first time, and there was a depth of 106ft. 
of water above the bottom outlet valve. By the 
30th of that month this depth had increased to 121ft., 
and on January 2nd last, consequent on heavy rainfall 
—a fall of 2}in. being registered in one day—over 
the gathering ground of 6700 acres, the water for the 
first time flowed over the spillway, the depth of 
water above the bottom outlet valve being then 
127ft. 6in. It is satisfactory to be able to record that 
the dam bore the stresses perfectly. 

Mr. Watson, as will be gathered from the illustra- 
tions, is evidently a believer in making his dams as 
ornamental as it is possible for such erections to be. 
The outlet tower, for example, is a castellated struc- 
ture which rises to a height of 22ft. above the parapet 








INTERIOR OF BARNSTON RESERVOIR 


of the dam. It is octagonal in plan, and it houses 
the cast iron draw-off pipe, which is furnished with 
three draw-off inlets at different levels. The outlet 
tunnel through the dam is formed of cast iron cylinders 
7ft. 6in. in diameter, set in concrete. The spillway, 
which is 1187. 5ft. above Ordnance Datum, is formed 
of thirteen openings, which are 14ft. 3in. wide, and 
which are spanned by masonry arches. The overflow 
cills of three arches in the centre are lft. lower than 
those of the adjacent five arches on each side, so that 
ordinary floods may pass direct over the dam into the 
gauge basin. The extra foot in height of the cills of 
the other arches will cause part of the water during 
excessive floods to be diverted into side channels. 
There are two by-pass or waste-water channels on 
each side of the reservoir. These were built first of 
all for convenience in carrying out the works, by 
keeping the river water from the foundations, and 
also for carrying flood water past the dam. Small 
intake dams have been built at the commencement of 
the by-pass channels. 

As will be observed from the engravings, the dam 
is straight. It necessitated some 150,000 cubic 
yards of excavation, and about 258,700 cubic yards 
of masonry have been built into it. Much further 
information regarding the Angram Dam and its 
accessory works were given in our issues of March 
12th and 19th, 1915. 

The Derwent Dam—the next in order in the table— 
forms the completion of the first portion of the large 
undertaking in the upper Derwent Valley, which is 
to supply Leicester, Derb7, Sheffield and Nottingham 
and the counties of Derby and Nottingham with water. 
In the scheme as originally formulated, there were to 





be six reservoirs in all, ¢.e., the Ronksley, Howden, 
Derwent, Haglee, Ashopton, and Bamford. The 
first-named reservoir was, however, early abandoned 
and its place taken by an increase in the size of the 
Derwent reservoir. It was decided to build the 
Howden and Derwent dams as a first of three instal- 
ments. The Howden Dam was completed a con- 
siderable time before its companion, the Derwent, 
which has only just been finished. In fact, the 
Howden overflowed for the first time in 1912. Asa 
matter of interest the following comparative data of 
these two dams are given as follows, the dimensions 
being in feet and the area in acres :— 
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Howden ...| 500 | 2050 117 | 1080 | 870 9321 
Derwent ...| 600 | 2000 | 114 | 1110 | 776 | 3899 


The Derwent Dam is actually heavier than the 
Howden Dam, and is, in fact, said to be the heaviest 
masonry dam in this country; but the wing walls of 
the Howden are larger than those of the Derwent, so 
it comes about that the total weights of masonry 
are practically the same—about 700.000 tons in each 
case. It is estimated that, when the whole scheme is 
completed and the waters of the Ashop catchment 
area, as well as those of the Derwent catchment area, 
the daily amount of water available will be 45,629,000 
gallons. Of this amount, one-third, or nearly 
15,210,000 gallons, will have to be sent down stream 
as compensation water, while some 30,420,000 gallons 
will be available for supply. The two reservoirs now 
formed will, together, yield 13,000,000 gallons per 
day. We may add that the work of construction 
of these dams was originally in the charge of Mr. 
Edward Sandeman, M. Inst. C.E., and that the 
majority of it was completed under his supervision. 
When he retired, his place was taken by Mr. S. B. 
Winser, M. Inst. C.E. We have in the past made 
many references to the Derwent Valley undertaking, 
and we may draw attention particularly to our issue 
of October 14th, 1910. 

The next dam in the table—the Kensico—has been 
so recently described in our columns—see the issue of 
January 7th last—that it will not be necessary to do 
more than refer very briefly to it. It is, as.will be 
observed from the dimensions given, a much larger 
structure than aay of the foregoing. It forms part 
of the gigantic undertaking of bringing water from the 
Catskill Mountains to New York, and is situated some 
thirty miles north of the City Hall. It will impound 
the enormous total of 38,000,000,000 gallons of water, 
and is intended to act in the nature of a stand-by 
when it becomes necessary to inspect, clean or repair 
any portion of the seventy-five miles of aqueduct 
between it and the Ashokan Reservoir in the Catskill 
Mountains. The dam, which is straight in plan, has 
a total length at crest level of 1843ft. The maximum 
height of the structure is 250ft., measuring from the 
average level to which the excavations were taken 
down to the level of the roadway along the top of the 
dam. Above this height are the parapet walls, and 
below it, near the up-stream toe, is a cut-off wall, the 
trench for which was taken down some 65ft. The 
amount of excavation necessary to get down to a 
solid rock foundation was no less than 2,486,000 cubic 
yards of earth and rock. The maximum width at the 
base is 227ft. 9in., and this is reduced at the top to 
27ft. 9in. 

The rate at which the dam was built was little 
short of astonishing, having regard to its size and 
to the quantity of excavation involved. Operations 
were begun at the end of August, 1911, and the dam 
was finally completed towards the end of last year, 
or as much as three years ahead of the contract time. 
During 1913 what was regarded as a phenomenal rate 
of progress was achieved, but it was eclipsed in 1914, 
during one month of which the contractors are said 
to hhave put no less than 84,450 cubic yards of 
masonry in position. The dam is built of cyclopean 
concrete, the up-stream face being composed of 
concrete blocks. The concealed portion of the down- 
stream face, 7.e., that part which will eventually be 
covered with earth, was moulded against forms, but, 
higher up, the face is composed of cut-stone masonry. 
The entire dam is divided into sections of transverse 
expansion joints spaced about 79ft. apart longitu- 
dinally. These joints are faced on one side with 
concrete blocks forming a series of vertical tongues 
and grooves, against which the masonry of the other 
side is built. Near the up-stream face a copper strip 
made continuous from top to bottom, is built across 
each expansion joint to act as a water stop. Drainage 
walls, formed of porous concrete blocks and spaced 
15ft. apart longitudinally, extend from an inspection 
gallery below the top of the dam, near the up-stream 
face, to aa inspection gallery near the level of the 
reservoir bottom. This gallery is connected with a 
transverse drainage gallery leading to the down- 
stream face of the dam. 

The last dam on the list is the Burrin-juck on the 
river Murrumbidgee in New South Wales, which 
differs from all the others we have mentioned in that 
it is destined for the provision of water, not for 
purely domestic purposes, but for irrigation, It is 
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intended, in fact, so to regulate the flow of water in 
the river that there may be continuously throughout 
the year a sufficient volume coming down to provide 
the head-necessary to afford irrigation to a vast area 
of most fertile, but to a large extent waterless country. 
It has been built at a point over 250 miles from the 
district where the waters it impounds will be usefully 
employed and the natural bed of the river is used to 
convey the water through some 220 miles of that 
distance. With it, instead of mighty spates ir the 
river during times of heavy rainfall in the mountains 
in which it is built, and a flow sometimes diminishing 
almost to the vanishing point in between whiles—as 
was the case before it was built—a regular flow which 
will never fall below a predetermined minimum will 
be ensured. 

Like the Kensico Dam, it holds up an enormous 
volume of water. The quantities impounded with 
varying depths are as follows :— 


Depth of Quantity of Area of 
water at dam. water impoundei water surface 
ft. (gallons). (sq. miles). 
60 542,912,000 we “5 
100 3,989,504, 000 4-50 
200 33,380,864, 000 19-91 


The dam, for the water it impounds, is wonderfully 
short. It is built 02 a curve of 1200ft. radius, and its 
length on the curve is 780ft., the length of the chord 
joining the two ends of the dam at crest level being 
752ft. For its construction surprisingly little excava- 
tion was necessary. _When the stones and boulders 
were cleared away from the site it was found that 
the rock was wonderfully sound, and its configuration 
such that very little of it would have to be removed 
before a satisfactory key could be obtained. It 
amounted, in fact, to not more than 8ft. as a maxi- 
mum, as will be seen from the following figures :-— 


ft. 
Reduced level] at crest ... ... ... 1192 
Do. do. of lowest excavation ... 948 
Difference mite “at anisms ite Rargae poem Sad “244 
Maximum height of dam above bed of stream 236 
Leaving for maximum depth of foundation ... ... 4s 


The top storage levei above the bed of the stream 
is 224ft., and the crest of the dam is 12ft. above that. 
The effect of the dam is to_hold up the Murrumbidgee 
for a distance of forty-one miles, the Goodradigbee 
for fifteen miles, and the Yaas for twenty-five miles. 

The dam is composed of cruciform blocks of con- 
crete, made with displacers, each block having an area 
of 1080 square feet. The blocks were made of varying 
heights, some being 9ft., some 12ft. and some L5ft. 
high, and they were so arranged that when in position 
in the dam, the adjoining cruciform units broke 
joint both horizontally and vertically. There are 
two spillways one on each side of the dam. They were 
cut out of the sides of the gorge across which the dam 
was built, but do not form part of the dam itself, 
though they are formed very nearly at the same level 
as the crest. These spillway channels are taken some 
way down below the dam and are then turned inwards, 
so that the waters they carry are diverted into the 
river bed, things being so arranged that the two 
streams meet and break one another up, so that 
excessive scouring is avoided. Also, so as to prevent 
undercutiing at the toe of the dam a low weir has 
been constructed across the bed of the river just below 
the dam. The effect of this is to form a pool which 
acts as a cushion for the descending water. 

A comparison of these dams. forms an interesting 
study, and it will probably be a long time before as 
many others are completed at so nearly the same 
time. 








LABOUR AND WAGES. 





THE outlines of a new conciliation scheme have been 
provisionally agreed upon by representatives of the 
National Union of Railwaymen and the managers of the 
railway companies. A sub-committee of the National 
Union of Railwaymen, which has conducted the negotia- 
tions, has issued a report which will be submitted to a 
special delegate meeting in London on March 30th and 
3lst. It has been agreed that before a man can be 
punished for an offence against discipline he may, at 
the hearing of an appeal, have the assistance as advocate 
of a fellow-workman in the same grade, or a headquarters 
official of the union. Changes introduced in bonus, 
mileage or trip payment which reduce a man’s usual 
earnings may, under the new arrangement, be dealt with 
by the Conciliation Board. If a claim is made for-im- 
proved conditions a meeting of the grade or grades con- 
cerned may be held, and if that meeting shows an aggregate 
majority of not less than: 25 per cent. in favour of the 
proposal, that majority will be accepted by the companies 
as evidence of a general demand for such improved con- 
ditions. General, local or individual applications may be 
presented to the companies by the secretary of the 
Conciliation Board or by a trade union official, and the 
secretary of the board may accompany any deputation 
appointed to present proposals to the companies. The 
maximum number of boards on each railway under the 
new scheme is reduced to four. These are to be formed 
on departmental lines similar to those adopted by the 
National Union of Railwaymen in its administration, 
with proportionate representation for each group. The 
claim put forward ‘‘ that the provision for an independent 
chairman is undesirable and should be eliminated ’’ has 
heen met to a large extent. On the men’s original proposal 
that matters in dispute should finally be referred to a 
National Board, the sub-committee has been unable to 
get the companies to agree. Where the boards fail to 





agree questions are to be referred to two assessors, one 
appointed by each side, and if the assessors fail to agree 
they mey call in an umpire to give a decision. It is 
proposed that the new scheme remain in operation for at 
least three years. 


THE miners in England, Scotland and Wales are pressing 
for further wage advances, in spite of the recent Govern- 
ment appeal to the trade unions to refrain from making 
more demands. In the “ federated area”? the demand is 
for 5 per cent. In Scotland the demand is for another 
9d. per day on the present rate, which is 8s. 9d. In South 
Wales the new demand is for another 5 per cent. Against 
this the owners are asking for a reduction of 3} per cent., 
basing their claim upon the reduced selling price of coal 
for the last quarter, and also on reduced output. The 
Conciliation Board has failed to agree, and the decision 
stands referred to the new independent chairman, Lord 
Muir Mackenzie. 


In South Wales the position is complicated by disputes 
about payment for Sunday night shifts, wages for surface 
craftsmen, payment of bonus turns for ostlers, and the 
never-ending non-union question. The miners claim 
eight hours wages for six hours’ work on Sunday nights, 
although this matter was supposed to have been settled 
last summer, when it was agreed to pay six turns wages 


for five turns’ work. Failing to enforce their demand’ 


in violation of the agreement, the men at one colliery 
absented themselves from work the other week. The case 
was taken into Court. Judgment went against the men, 
with damages. Notwithstanding this, men at some other 
collieries are refusing to work on Sunday nights. The 
matter has been submitted to the Conciliation Board. 
The Federation is supporting the-men in their refusal to 
work unless paid overtime. The owners insist that the 
agreement is clear and that the decision of the Stipendiary 
must be observed. The Board has failed to agree, and 
there the matter stands, pending a special conference of 
the Federation to deal with the matter. 





THE sixty-sixth quarterly report of the General Federa- 
tion of Trade Unions states that during the quarter, with 
@ gross membership of 1,031,000, only £1625 has been paid 
in benefits. The time lost through disputes only averaged 
a third of an hour per member. 





THE Minister of Munitions has made two Orders, giving 
statutory effect to the recommendations in the documents 
known as Circulars L 2 and L 3, as to the wages of women 
and semi-skilled and unskilled men employed on munition 
work. 


As the “ dilution of labour agreement ”’ which has been 
arrived at by W. Beardmore and Co., Limited, Parkhead, 
and the trade unions is likely to serve as a model, its terms 
may be quoted :—(1) That the income of the new class of 
labour be fixed, not on the sex, previous training, or experi- 
ence of the worker, but upon the amount of work per- 
formed, every effort being made to secure the maximum 
of output. (2) That a committee appointed by the skilled 
workers be accepted by the employers, with power to see 
that this arrangement is loyally carried out. Failing 
agreement between employer and committee, the matter 
to be referred to a final tribunal, mutually arranged, or, 
failing agreement, appointed by the Board of Trade. 
(3) That a record of all past and present changes in 
practice be handed to the Convener or Shop Stewards 
and by him remitted to the district office, to be retained 
for future reference. (4) That all skilled and semi-skilled 
men who were engaged at the engineering trade in the 
service of the firm immediately prior to the war be granted 
a certificate to that effect. (5) No alteration shall take 
place in this scheme unless and until due notice is given 
to the workmen concerned and the procedure followed as 
prescribed by Clause 7 of Schedule 2 of the Munitions of 
War Act, 1915. 





A SCHEME for closer unity among the trade unions in 
the shipbuilding and engineering trades has been approved 
by the majority of the organisations, including the Amal- 
gamated Society of Engineers, the Patternmakers, the 
Electrical Trade Union, the Boilermakers, the Shipwrights, 
the Ironfounders, and the Gasworkers. The scheme does 
not include amalgamation, but its object is to federate 
the unions for joint action on matters relating to wages 
and other conditions. 


A SCHEME is nearly completed for the amalgamation 
of some of the unions of steel workers. The scheme so 
far embraces the British Steel Smelters, 38,000 members ; 
the National Society of Iron and Steel Workers, 12,000 ; 
the Scottish Millmen’s Association, 10,000; the Tin and 
Sheet Millmen, South Wales, 2000 ;: the Blast-furnacemen, 
14,000 ; and the Steel Workers’ and Engineering League, 
2000. : 








THE MANUFACTURE OF GLASS IN SCOTLAND. 





Ir is well known that before the war Germany had what 
was practically a monopoly in certain kinds of glass, and 
particularly that used in the manufacture of laboratory 
vessels and apparatus. The failure of the customary 
supplies stimulated research, and the result has been 
to encourage the home manufacturer to proceed on new 
lines and ideas. A firm which has made a good deal of 
progress in this direction is that of John Moncrieff, 
Limited, of the North British Glass Works, Perth. This 
firm had an exhibii last year at the British Industries Fair 
of this particular glassware, and it is again showing at 
the present fair goods that a year’s working and experience 
have perfected. At the time the Fair was held last year 
the firm was only seeking to solve the problem in answer 


to many requests from home and abroad, its reputation 
asa gauge glass maker being wellknown. At that time it 
had only had a three months’ experience of the new product 
and what a tremendous leeway there was to make up 
will be understood when consideration is given to the 
long number of years the Germans had been in posses- 
sion of the monopoly. 

As the firm did not possess a furnace at its Perth works 
for the purpose in hand, one was taken over from the 
Edinburgh and Leith Flint Glass Works, North Park, 
Edinburgh, and the manufacture is being carried on there 
while suitable accommodation is being provided at Perth, 
which it is hoped will be available in a month or two. 
The firm has been producing the glass in quantity for 
about a year, and already it is meeting with a good recep- 
tion. It compares, so we understand, very favourably 
with Jena glass. It successfully resists extreme variations 
of temperature, is little acted upon by liquids, and appears 
by composition generally to be well suited for the various 
requirements of the laboratory—glasses, flasks, beakers, 
combustion tubing, &c. 

At present the firm is being faced with problems in- 
separable from the prevailing conditions. There is great 
difficulty in procuring moulds for the ware, the cost of 

roduction has increased, the labour question has to be 
bacon, and it is difficultt to get men to adopt and work 
upon new ideas. However, it is, so we gather, meeting 
the varied demands made upon it so far as the limited 
resources of output allow. : 

There is thus a-prospect of a new and important expan- 
sion of the glass industry in Scotland, and it is hoped 
that the trade will endure after the war and that our 
makers will be able to compete successfully in the 
open market in a trade which was formerly exclusively 
German. 








THE LIGHTING OF THOROUGHFARES. 





ALTHOUGH at the present time we in this country are 
largely concerned with methods of defence against enemy 
air raids—one of the most effective of which seems to be 
the darkening of our chief centres of population—in the 
future gas and electrical engineers will again be busy 
disputing as to the most effective means of illumination. 
That there is much room for improvement in the methods 
of lighting our thoroughfares is obvious from the manner 
in which money is at present wasted in throwing light 
on the surrounding country when the object aimed at is 
the illumination of a comparatively narrow strip. 
There is something to be learnt on this head from the 
ppg effects which are now being obtained 
om @ comparatively small light source in motor ‘car 
headlights, if only the “glare” which these produce 
can be eliminated. In a paper recently read before 
the Liverpool Engineering Society by Mr. Haydn T. 
Harrison, the author shows how the advantages of this 
kind of lighting could be retained without the disadvantage 
of the glare, namely, by placing the source of light at such 
a height that the most powerful rays are only within the 
line of vision when the lamps are viewed from a distance, 
and as the-observer approaches the light source the candle- 
power of the beam reaching the eye is reduced. Mr. 
Harrison takes for an example a road 50ft. wide, which it 
is desired to light up to the standard 0.1. foot-candle 
minimum horizontal illumination. If two lamps are used 
at each lighting source fitted with reflectors of the pro- 
jector pattern with a spacing equal to 100 yards between 
each post and the lamps placed 20ft. above the ground, 
the following approximate candle-power of the beam is 
required :—Over an angle of 20 deg. (1750 lumens), 
17,500 candle-power ; over an angle of 20 deg. to 27 deg. 
(350 lumens), 5500 candle-power; over an angle of 
27 deg. to 45 deg. (125"lumens), 800 candle-power. 
As two lamps are covering thé same ground from opposite 
directions, these figures must*be halved. With a reflector 
properly designed, the author says, this result would be 
produced with a lamp giving 93-.mean spherical candle- 
power, or, allowing for loss tn reflectors, say, a 125 candle- 
power lamp. There being two such lamps on each post, 
the electrical energy required at .7 watt per mean spherical 
candle-power, would amount to a consumption of 175 
watts per post, and as there would be only seventeen posts 
to the mile the total energy per mile of lighting would be 
under 3 kilowatts. Comparing these figures with those 
for the most efficient of the present systems, the case of 
a 500-watt flame are lamp using ‘a dioptric globe and 
giving 2500 candle-power in the:.required direction is 
mentioned. In order to obtain the*same minimum illu- 
mination, these lamps would have t® be placed about 
60 yards apart, or, say, thirty to the mile, representing an 
expenditure of 15 kilowatts per mile of lighting, compared 
with 3 kilowatts of the former method. -In addition, the 
arc lamps would be more expensive to instal and maintain. 








Sources or Zinc WITHIN THE British Emprre.—The large 
amount of zinc required for war purposes, and the resulting 
enormously increased demand for the metal, known commercially 
as spelter, lend special interest to an article in the current number 
of the Bulletin of the Imperial Institute on ‘‘ The Occurrence and 
Utilisation of Zine Ores.” The chief zinc minerals are described, 
and a brief account given of the more important occurrences in 
the United Kingdom, the Colonies and India. Zinc ores have 
been mined in many parts of the United Kingdom, notably in 
Cumberland, Northumberland, Durham, Derbyshire, Shrop- 
shire and the Isle of Man, but a large proportion of the produc- 
tion has for several years past been shipped to the Continent 
for smelting. By far the most important zinc deposits in the 
British Empire are those of Broken Hill mines, New South 
Wales, the output of which alone is sufficient to supply the 
entire demands of the United Kingdom for metallic zinc. The 
Broken Hill ore before the war went mainly to Germany for 
smelting, but the Australian Government has adopted measures 
which will prevent this in the future. Zine is also found in 
South Australia, Q land, T ia, New Zealand and New- 
foundland. Canada contains a number of workable zine deposits, 
particularly in British Columbia, and there is every prospect 
of Burma becoming an important producer. In Africa there are 
zine deposits in Egypt, Nigeria, Rhodesia and the Transvaal, 
as to which more information is needed. 
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RAILWAY MATTERS. 





THE new station of the London and South-Western 
Railway at Barnes Bridge will ‘be opened early this 
month, 

Ir is not expected that the electrification of the Hampton 
Court and Claygate branches will be completed for another 
three or four months. 


Tue Great Central Company’s new swing bridge over 
the Trent at Keadby is practically completed. It is one 
of the largest lifting bridges in the world. 


THE bridge over the river Dove on the Ashbourne 
branch of the North Staffordshire Railway and that over 
the same river on the- main line-at Sudbury have been 
reconstructed in steel. 


Tue Belfast and County Down Company has ordered 
two new tank locomotives of a powerful type to replace 
two existing engines. The order has been placed with 
Beyer, Peacock and Co., Limited, but delivery is not 
expected until the middle of 1917. 


THE Board of Trade has recently confirmed an order 
made by the Light Railway Commissioners, authorising the 
construction of a light railway in the West Riding of the 
County of York and in the County of Nottingham, by 
the South Yorks Joint Line (Fibeck Light Railway). 


Ar present the Glasgow and South-Western Company has 
645 women in its employment, 343 of whom are clerks 
and 302 have taken the place of booking clerks, ticket 
collectors, left-luggage attendants, porters, &c. On the 
London, Brighton and South Coast Railway 650 women 
are employed. 


Dirricutties, such as delay in the delivery of certain 
plant and with regard to getting adequate technical 
labour, have hindered the progress of converting the 
lines between Broad-street and Richmond to electrifica- 
. tion, but it is hoped that the work will be completed by 
next September. 


ONLY three of the main platforms at Waterloo remain 
to be reconstructed, and there is every reason to believe 
that they will be brought into use during the next six 
months. The third block of offices is nearly finished, and 
good progress has been made with the foundations for 
the fourth and last block. 


Tue Belfast and County Down started twelve years ago 
a road motor between Newcastle station and the town of 
Kilkeel, in the Mourne Mountains. It has been worn out, 
but not before the depreciation charges had more than 
cancelled the original cost, and a new Foden road motor and 
trailer have been purchased to replace it. 


RECENT statistics show that during the year 1915 the 
number of passengers carried by the London, Brighton 
and South Coast electrical services increased 70 per cent. 
over those carried in the last years of steam traction, and 
since their opening five years ago over 40,000,000 passen- 
gers have been carried on the electrified lines. 

Five of the Glasgow and South-Western and two of 
the North British steamers that ply on the Clyde have 
been requisitioned by the Government, and present 


appearances t that Id be deered. 
ee eee ee eee eee a | distance to the turbine station approximates to 125ft. 


The public will probably have to put up with a very 
modified service of railway steamers on the Clyde this 
year. 

TuE Societa Tranvie e Imprese Elettriche is seeking a 
concession from the Provincial Deputation and the 
Ministry of Public Works for two lines of electric tramways 
running respectively from Castellanza, through Olgiate 
and Cassano to Gallarate, and from Gallarate through 
Lenate and Pozzolo to Oleggio. The necessary surveys 
for these lines have already been made. 


THE conversion into a tender engine by the Cambrian 
Railway Company of a tank engine purchased a few years 
ago from the Metropolitan Railway has been so successful 
that a second engine is now being similarly dealt with, 
and the question of converting a third is under considera- 
tion. The benefits of the alteration are that a larger 
supply of coal and water can be carried without increasing 
the axle load. The conversion of the first engine was 
mentioned in this column in our issue of September 17tb. 


THe chairman of the Caledonian Railway, speaking 
at the annual meeting on the 22nd ult., and referring to 
the Quintinshill accident, said that the directors were 
continuing to fit electric light in all new carriage stock, 
and were providing tools and appliances for extinguishing 
fires, in all express trains. Any of the existing gas-lighted 
stock when passing through the shops was, whenever 
practicable, converted, and experiments were also being 
carried out with a view to rendering the timber used 
in carriage construction non-inflammable. 


AN article which appeared some little time ago in-the 
Electric Railway Journal gives the result of experience on 
a traction line at Annapolis, with figures relating to wear 
and methods adopted-to‘diminish it. When the trolley 
wire was found to be badly worn, a steel grooved contact 
wire was erected immediately beneath it, and both were 
suspended from the messenger wire by full-loop hangers, 
15ft. apart. Alterations were also made in the design of 
the collecting shoe, which was originally made of yin. 
mild steel, 6in: wide and 4ft. long. It was reduced in 
width to 4}in., and dovetails were cut in the ends to reduce 
the weight, and it was then made of jin. mild steel. 


ContTRARY to the usual impression, it is not the falling 
snow that principally contributes to the delays to trains 
that, occur during a severe snowstorm, although this has 
some influence, as drivers are by rule ordered to proceed 
with caution. The’ main causes are two in number; 
the first is that the snow gets into the switches and clogs 
the rodding and cranks, so that points are not readily 
worked. The second and the main cause of the delay 
experienced last week is that snow settles on the telegraph 
wires, and should a gale of wind accompany the storm the 
wires are unduly strained by the extra weight and wind 
pressure and break. The block system cannot then be 
worked, and trains have to be operated on the time- 
interval system, which practically means that on a busy 
line they must stop at every signal-box for the interval of 
five minutes since the previous train passed, and then 
proceed cautiously to the next signal-box. 





NOTES AND MEMORANDA. 


TueE Council of the Réntgen Society has drawn up and 
issued with the January number of the Journal of the 
Society a number of recommendations for the protection 
of X-ray operators. They are printed on a card, which 
should be suspended in a prominent position in every 
X-ray laboratory. In the early days of the therapeutic 
use of the rays many cases of X-ray dermatitis occurred, 
but these injurious effects may now be readily avoided. 
The X-ray bulb should be enclosed in a box lined with 
sheet lead two millimetres thick, and provided with an 
opening through which alone the rays required can 
emerge. The observer should protect himself with sheet 
lead of the same thickness, or with gloves or lead glass 
screens with an equivalent amount of lead in them. The 
efficiency of each screen should be tested before it is brought 
into use. i 

THE arc lamp, which is still almost universally installed 
in theatres for flood and “spot”’ lighting, requires to 
be fitted with an iris diaphragm wherewith to “dim ”’ off 
the light before it is finally covered, in certain kinds of 
stage lighting. The diaphragm cannot be completely 
closed, and at its position of minimum opening some light 
passes through in a thin ray which still ‘‘ spots ”’ the object. 
With the half-watt lamp a dimmer can be put into circuit 
and the amount of light in the, projecting ray gradually 
reduced until it disappears. The effect is softer and much 
more pleasing to the audience, while being also much Jess 
trying to the artists. The former difficulty with filament 
focussing lamps has been satisfactorily removed with the 
new lamps—that is, there is no projection of the shape of 
the filament itself on to the artists or scenery. The new 
half-watts require a slightly larger box than the are lamp 
because of their peculiar shape, but this is a minor detail 
compared with the advantages conferred. ; 


Mr. J. W. Naprer, engineer and manager to the gas and 
electricity departments, Alloa, recently read a paper to 
the Edinburgh and East of Scotland Section of the Society 
of Chemical Industry on ‘‘ The Carbonisation of Coal in 
Gasworks.”’ At the Alloa gasworks, Mr. Napier said, 
vertical retorts had been in use for the past two years. 
Compared with the old system of horizontal retorts, 
the new system required about one-fourth only of the 
number of men, the saving in labour charges being about 
ls. 2d. per ton. Two thousand cubic feet more gas was 
got per ton of coal, the yield of-tar increased from 9 to 
15 gallons, and sulphate of ammonia increased by 20 per 
cent. 
be 3s. 8d. per ton of coal used. The vertical retort had 
solved the labour problem at gasworks, giving conditions 
of working that satisfied the workmen. Much investiga- 
tion still remained to be done in increasing the amount 
and value of residuals, and economies in this direction lay 
principally with the chemist. i 


Tue Rockford Drop Forge Company, Rockford, IIL, 
is installing a 300-kilowatt Westinghouse low-pressure 
turbo-generator set to operate on exhaust steam from the 
hammers in the forge shop. The hammers number seven- 
teen, and range in capacity from 800 Ib. to 4000Ib. The 
exhaust steam is collected in a 10in. overhead main and 





The steam is used at a pressure of 2 Ib. at the turbine, and 
connection is made with the live steam main through a 
reducing pressure regulator, so that inadequacy of exhaust 
steam at any time is compensated for automatically. 
This turbine unit will supply power for the die-sinking 
department, and it will also provide for the requirements 
of the adjacent Mechanics Machine Company, replacing 
electric power previously purchased. Heretofore, the 
exhaust has only been utilised for shop heating and feed- 
water heaters, the greater portion having been wasted. 
With the new turbo-generator unit there will, it is cal- 
lated, be a saving of £200 per month. 


In a recent paper, read before the American Electro- 
chemical Society, Mr. W. E. Ruder discusses methods of 
protecting metals working at high temperatures from 
oxidation. The process ‘called “ calorising” consists in 
producing a rich aluminium alloy upon the surface of 
metal requiring protection. The pieces to be protected 
are packed in a mixture of alumina and powdered 
aluminium, with 1 per cent. of ammonium chloride. For 
copper and brass the mixture is low in aluminium and the 
firing temperature between 700 deg. and 800 deg. Cent. 
For steel and iron richer mixtures are used, and the 
temperature is 900 deg. to 950 deg. Cent. This ‘process 
resembles the cementation one, and results in the forma- 
tion of a skin of alloy. The results appear to show that 
the process protects metals from oxidation below 1000 deg. 
Cent., and above this temperature it increases the life 
considerably. It also protects copper from atmospheric 
corrosion. This process is being used to protect furnace 
| ae pyrometer tubes, annealing boxes and combustion 
tubes. 


A CommirTTEE of the American Electric Railway Asso- 
ciation has issued a report on ‘‘ Concrete Poles for Electric 
Railways.” As a result of tests and experience covering 
a period -of several years, the Committee arrives at the 
following conclusions :—(1) Failure of a pole is always 
due to stretching of the reinforcing rods on the tension 
side. (2) A failure is always preceded by the appearance 
of hairline cracks in the concrete on the tension side, at 
rather frequent and regular intervals from the ground 
line up. (3) It is advantageous to use a high grade of 
reinforcing steel to secure the maximum tensile strength. 
(4) Plain round reinforcing rods are practically as satis- 
factory as twisted or other rough rods, because in general 
the rods will elongate before they slip in the concrete. 
(5) A large number of small rods is preferable to a smaller 
number of large rods, as a better distributed reinforcement 
may be secured for a given amount of steel and a greater 
bonding contact, surface is presented to the concrete. 
(6) The reinforcement need not be uniform throughout 
the length of the pole, but may be stepped off as the top of 
the pole is approached. (7) A pole with uniform reinforce- 
ment will break at the ground line, while one with tapered 
reinforcement will break at some point above the ground, 
depending onthe taper of the reinforcement. . (8) A 
concrete pole has an element of safety in it, as a failure of 
the pole will not, in general, allow it to fall to the ground. 


The total increased value obtained was found to_ 





MISCELLANEA. 


A WELL-KNOWN Lancashire firm of makers of textile 
machinery is reported to have received orders for cotton- 
spinning machinery for Japan to the extent of 250,000 
spindles, for four or five new miils. 


Tue Board of Trade gives notice that all applications 
for licenses to export tin from the United Kingdom should 
indicate whether the tin it is desired to export-is of English 
manufacture or imported metal. Failure to comply with 
this request may involve delay in the consideration of 
applications by the Rubber and Tin Exports Committee. 


AccorDinG to a report from Baltimore, United States, 
Mr. Edward Fergusson has laid before the American Navy 
Department the plans of a pneumatic gun with a dynamite 
shell. It is said that a test of the gun is shortly to be made. 
Mr. Fergusson began working on his invention some months 
before the war started, and only completed it last summer. 
The latest model is a 20-pounder adjustable to hurl a 
dynamite bomb to-distances up tc 22 miles. 


Tue British Vice-Consul at Ekaterinburg, Mr. T. H. 
Preston, reports that in Ural mining works a great dearth 
of machinery in general is now beginning to be very 
seriously felt, and fears exist as to whether allied and 
neutral powers will be able to replace the tremendous 
quantity of machinery that Germany formerly supplied to 
Russia: Travellers having a good knowledge of the 
Russian language, as well as a technical knowledge of 
machinery, should be sent out to the Ural mining works, 
where the Russians would be only too glad to give them 
every assistance. 

One of the most familiar of Dutch canal vessels is, says 
the Car, the tjalk. It is of a very ancient type, and the 
modern examples, though built of steel instead of wood, 
and furnished with motor power, present the same form 
and carry the same rig as their predecessors. An Amster- 
dam firm, the Het Noordir Veer Company, working in 
connection with the Holland Steamship Company, has 
constructed a fleet of seven similar vessels of this type 
for the work of transplanting strawboards—used in making 
cardboard boxes—from the district of Groningen. The 
boats are 25 m. long and take a load of 143 tons. 


In the House of Commons recently the Ear! of Ronald- 
shay asked the Prime Minister if any prohibition or 
restriction had been imposed upon the sale of petrol to 
the public; if so, would he say by whose authority and 
for what reason; was any such prohibiton or restriction 
for a specified period, and, if so, for what period would it 
be in force ? The Prime Minister replied : The Govern- 
ment has not imposed any such restrictions, but I under- 
stand that certain firms who supply petrol to the Govern- 
ment have stated that they may find it necessary to 
curtail their supplies to other customers. 


’ Writrnc te us on a subject discussed in a leading 
article last week, a prominent Manchester member of the 
Institution of Mechanical Engineers says: “ What I feel 
is that the Council can only reflect the membership, and 
that what is wanted now is a little more animation amongst 
the members. How can this best be aroused? As to 
guidance when voting, THE ENGINEER might give a list 
of the candidates for office when the new election comes 
round, with a paragraph of their history; and as to 
attendances at meetings, this question should be asked at 
the meeting preceding the annual general meeting.” 


THE Copenhagen newspapers report that an extra- 
ordinary development will take place in the near future in 
connection with the local motor shipbuilding industry, a 
field of industry in which, as is well known, Denmark took 
the lead. A director of a big shipbuilding firm of Copen- 
hagen, in an interview, said that his firm was now building 
giant motor vessels of 12,000 tons, 500ft. in length, and 
of 6000 horse-power. The world’s first motor ship, the 
Selandia, built a few years ago at Copenhagen, was 375ft. 
long, of 7000 tons, and 2500 horse-power. It is stated 
that’ the firm has received orders for about fifty motor 
vessels, and will thus be fully occupied until the end of 
1921. 

In support of its contention that, during the whole 
course of the war up to the end of the year which has just 
closed, Germany has been permitted by the British 
Government to import through neutral countries from 
America essential supplies to an amount exceeding the 
amount imported in times of peace, the Morning Post 
publishes statistics relating to foodstuffs, cotton, boots, 
and automobiles. The last-named are as follows: Auto- 
mobiles and parts exported from the United States to 
Germany direct during the first ten months of 1913, 
£155,000 ; corresponding part of 1915, £560. To neutral 
countries during the first ten months of the same two 
years—1913, £260,000 ; 1915, £4,000,000. 


A MEMORANDUM prepared by the Acting British Consul- 
General at Moscow upon the possibilities of British trade 
with Russia appears in the February 17th issue of the 
Board of Trade Journal, and is weli worth serious con- 
sideration by British electrical manufacturers. This 
suggests methods of developing British trade, gives a 
comparison between British and German methods, and 
points out that thé best proof that expenditure upon 
branch establishments will not be in vain lies in the fact 
that in almost every case when British firms have gone to 
the trouble of setting up their own branch or agency it 
has met with unqualified success. 


A SPECIAL supplement to the London Gazette, containing 
an Order in Council making amendments to the Defence 
of the Realm regulations, was published last Wednesday 
night. One of these additional regulations prohibits 
the sending up of any balloon or the flying of any kite 
which is of such a nature as to be capable of being used as 
a means of signalling. Another states that if any person 
without lawful authority or excuse has in his possession 
or on premises in his occupation any document containing 
a report or statement the publication of which would be a 
contravention of the provisions of this regulation, he shall 
be guilty of an offence against these regulations, unless he 
proves that he did not know and had no reason to suspect 
that the document contained any such report or statement, 
or that he had no intention of transmitting or circulating 
the document or distributing copies thereof tofor among 
other persons, 
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Railways and Traders. 


In an editorial article entitled “ Trade and Employ- 
ment After the War,’ that appeared in our issue of 
the 4th ult., we referred to the report issued on the 
previous Wednesday from 4 sub-committee of the 
Advisory Committee on British Trade After the War. 
This sub-committee dealt with twelve branches of 
industry, and as one of the six subjects it inquired 
into was the improvement of transport facilities, it 
is to be regretted that on the sub-committee there was 
no representative of the railways who could have 
prompted and guided the members in their in- 
quiries in that particular direction and so have 
prevented the committee from acquiring  in- 
accurate views on the subject. It should, however, 
in justice to the committee, be noted that many of 
the charges made against British railways in its 
report are presented solely as the opinions of sundry 
witnesses and not as the deliberate opinion of the sub- 
committee itself. Moreover, the latter recommended 
these witnesses to bring their grievances before Lord 
Loreburn’s Royal Commission, when it is resuscitated, 
in the “ fullest possible detail, instead of relying, as 
has not infrequently been the case, on quite general 
statements.” The report of the sub-committee ‘did, 
however, make some strong recommendations as to 
railways, and these, we think, deserve examination, 
especially as the whole subject has been again under 
consideration at the meetings of the Association of 
the Chambers of Commerce of the United Kingdom 
during the present week. 

The recommendations in question were :—(a) That 
an impartial tribunal should be set up to secure that 
no preference was accorded to traders in other 
countries by British shipping companies or ship- 
owners or by home railways; that is, that rates 
charged by British shipping companies, shipowners 
and British railways should in no case be higher under 
similar conditions than those charged to traders 
operating from another country, the principle adopted 
being that equality of payment entitled traders to 
equality of services. (b) That a definite policy for 
the improvement and extension of the canal system 
of the United Kingdom should be formulated, with 
a view to adoption as soon as the national finances 
permit, and (c) that shipping companies should be 
prohibited from charging higher rates on freight 
from British ports than from any North European 
port. It may be added as to (a) that the Association 
of the British Electrical and Allied Manufacturers 
Association recommended to the sub-committee 
that an impartial tribunal of the Government should 
be set up to adjust. grievances existing between 
railway and transport companies and traders, more 
particularly when it could be shown that the foreigner 
was benefiting at the expense of British industry. 
It should be further added that in the opinion of 
some witnesses the Railway and Canal Commission 
is not a suitable body for the exercise of the functions 
just named, as there is no adequate representation 
on it of commercial interests and experience, and its 
procedure is both too slow and too costly. In our 
passing reference to this report in the issue of February 
4th already referred to we said that “many of the 
apparent anomalies in our railway rates will be found 
well justified on proper investigation, and, for many, 
the traders, rather than the railway companies, are 
responsible.” Fortunately, most of the allegations 
and suggestions named in the report have already 
been dealt with before Lord Loreburn’s Royal 
Commission, a fact which appears to have been lost 
sight of by the. witnesses—possibly because the 
Commission did not complete its labours before the 
war broke out, and had not, therefore, reported. 
All the points covered by (a) have beer considered 
by the Commission, and whilst we could make many 
quotations as to these it must suffice if we refer our 
readers to Mr. Macnamara’s evidence—THE Enai- 
NEER, December 5th, 1913—that of Sir Charles 


Owens—Tue ENGINEER, June 19th, 1914—and that 
of Mr. C. de J. Andrewes—Tue ENGINEER, July 3rd, 
1914. As to (6) it need only be said that the question 
of canals and waterways was very fully considered 
by the Royal Commission appointed in March, 1906, 
which reported in December, 1909. In view of the 
great growth of home manufacture that is likely to 
result from the present war, the recommendations of 
Lord Shuttleworth’s Royal Commission merit renewed 
consideration, and that they will receive it is certain. 
To regulate the charges of shipping companies as 
suggested in (c) is a difficult problem, seeing that 
many of them are foreign concerns which cannot be 
controlled. Furthermore, the adoption of the sugges- 
tion would appear to call for some control by us over 
the rates from North European ports. 

We may be permitted to sum up the situation as to 
railways and foreign traders by a quotation from 
Sir Charles Owens’ evidence of June 10th, 1914, 
already referred to. Sir Charles said, “ The charge 
made implies alike a lack of patriotism and of business 
acumen on the part of the railway managers. Every 
manager desires the prosperity of the district served 
by his railway, as on such prosperity must depend 
the ability of the inhabitants to use his railway for 
purposes of travel or of transport of goods. It is 
obviously therefore to his interest to encourage the 
production of manufactures and of provisions in 
those districts. The money paid for such provisions 
or manufactures remain in the district and enables 
production to continue. Obviously, therefore, it 
never can be the policy of the railway manager 
to give undue preference to foreign merchandise.” 
The attitude of the railways is accurately described 
in these words. Traders are too ready to assume 
that the railway companies are extortioners seeking 
whenever possible to exact the last farthing. As a 
matter of common sense it is obvious that the 
prosperity of the railways is as much dependent 
upon the prosperity of the districts they serve as 
the prosperity of the districts is dependent upon 
the services afforded by the railways. The rela- 
tionship is exactly the same as exists between 
capital and labour. Neither can prosper, neither 
can even exist without the other, and, whilst there 
must always be discussions or bargaining, it is desirable 
in the interests of both that they should be carried 
on without acrimony and with full recognition on 
both sides of the merits and rights of the other. 


Consular Advice. 


IF any impression is to be made on British traders 
by the official representatives of British trade some 
new line of attack must be found. The trader is 
so heartily sick of the usual arguments, if arguments 
they may be called, so weary of the adjurations to 
print catalogues i in foreign tongues, quote prices and 
weights in foreign measures, and so forth, that he is 
irritated rather than helped by the well-meant advice. 
An article written by the Acting British Gonsul- 
General at Moscow and published in the Board of 
Trade Journal seems to recognise this fact, and 
in a half-hearted way endeavours to approach the 
question from another direction. But the author 
misses where he might have scored. His last words, 
referring to the need of expenditure, are :—-‘ The 
best proof that this expenditure will not be in vain 
lies in the fact that in almost every case when a 
British firm has gone to the trouble of setting up its 
own branch or agency in Russia it has met with an 
unqualified success.” This is too vague; it may 
convey something to firms who are already in touch 
with Russian trade and are able to name the firms 
that have succeeded, but it means all too little to the 
hundreds of British merchants and manufacturers 
who have never had dealings with Russia, and whom 
it is desired to interest in the fine market offered by 
that great country. If only the author had been 
specific ; if only he had given some little histories of 
the firms in question ; if only he had indicated by 
actual facts how the “ unqualified success *’ had been 
won, and to what extent it had been carried, how much 
more persuasive his argument would have been! ' 
We are convinced that the time for generalities has 
gone by. Concrete examples are wanted, and not 
one or two here and there, but scores of them. 

It is perhaps too generally assumed by consuls 
and other advisers that they know what is best for 
the trader better than the trader knows himself. 
If our consuls had in general done much to inspire 
respect the trader: might be willing to admit that with 
the facilities they enjoy they were in a position to 
collect and collate facts that were not open to the 
ordinary man. But the consuls have oniy in rare 
and noteworthy instances done anything of the 





kind, and they have all too rarely shown cause 
why their opinions should be treated with ex- 
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ceptional respect and why they should outweigh. 


considerations with which the traders themselves 
are alone conversant. We do not say that the 
advice given is bad. As a rule it is good. But it is 
worn threadbare. The traders know it all and 
have known it for years, and if they could have 
adopted it, or if they saw any advantage in adopting 
it, they would have done so long ago. It may be 
that there is no other advice to give; that it is so 
good and so complete that no other can be thought 
of. If that be so, then there must be plenty of 
concrete examples either drawn from British or 
foreign firms to show that it is the best’ and that 
good results follow from its adoption. Such facts 
cannot be kept dark. The organisation of a big 
merchant business cannot be hidden under a bushel. 
It is there for the consul to see, and if he would only 
describe it in some detail, if he would only show how 
the establishment of an office in the city in which 
he happens to be interested, the employment of repre- 
sentatives with high qualifications, the free circulation 
of catalogues in the tongue of the country, the grant- 
ing of long credit, and many smaller matters, were 
directly reflected in the progress of the firm, he would 
do more to encourage other people to follow the 
successful example than any amount of precept 
with only vague references to examples will ever do. 
In the report before us, which is certainly better than 
the average, the author writes in one connection, 
“Concrete examples of this could be quoted in- 
definitely.” Yet he does not offer his readers a single 
one ! 

The market that Russia offers is enormous. How 
great it is we shall endeavour to show in a series of 
articles that will shortly appear in our columns. 
The trade has hitherto been mainly enjoyed by 
Germany, who for scores of years has been, step by 
step, increasing her hold upon the country. That 
hold will not be easily broken. Germany has wrapped 
her tentacles round every industry, round the politics, 
round the very language of Russia. Even with the 
sympathy of the Russian people on our side we shall 
have a hard struggle to secure our proper place in 
her markets. There are many difficulties to be 
faced, difficulties of tariff, of trade customs, of repre- 
sentatives, of credit, but they can be overcome by 
resolute endeavour. With all these questions our 
articles, which have been written specially for THE 
ENGINEER by a Russian trader will deal. But all 
that we can do, all that consuls can do by reports, 
is to encourage the British merchant and manufac- 
turer to take an interest in Russian trade. The 
Russians want us to carry it on, they want to help 
us, and if British traders do not take advantage of 
the opportunity which Germany has given them, 
they will have only themselves to blame if a far 
larger share of the trade of that country than they 
have ever enjoyed does not fall to their lot. 








ENGINEERING IN AMERICA IN 1915. 
No. I. 


THE year 1915 was abnormal in the steel and iron 
industries of the United States, beginning with dull 
business and restricted foreign orders, but ending in 
a tremendous foreign and domestic business.. The 
exports were more than double those of 1914. With 
the great growth of business in munitions of war, the 
Government has proposed an export tax, but, in 
point of fact, this item represents only 14 per cent. 
of the total exports of iron and steel. The large 
German element in the United States—including 
people who are nominal Americans, but actual German 
sympathisers—has made insistent demands first for 
a prohibition of shipments of munitions to the Allies 
and then—to appear more plausible—for a total 
prohibition of such shipments to all belligerents. 
Not content with this, the. same element, more or 
less actively backed by the German and Austrian 
Embassies, consulates and commercial interests, has 
been fostering a war of destruction against American 
industries. Numerous steel works, factories, ware- 
houses and ships have been burned and blown up, 
and numerous strikes started, and consequent inves- 
‘tigations have uncovered the Teutonic trail. The 
real American is developing a strong dislike for the 
real German, but more especially for the so-called 
German-American who makes his money there, but 
has no patriotism and no regard for America or 
American interests. 

Trade with South America has been partly laid 
aside in view of the rush of domestic and European 
business. However, a company with £10,000,000 
capital has been organised by a combination of great 
manufacturing and commercial concerns to develop 
and finance South American trade. The company 
has purchased seven large steamers for its service. 
The war in Europe has led the United States Govern- 
ment to consider its own military and naval condition, 
and to investigate the capacities of private plants 
for the manufacture of war materia]. The Goyern- 
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ment has proposed to spend £30,000,000 on the army 
and navy. 


STEEL, TRON AND COKE. 


Thé steel manufacturing capacity is about 40 per 
cent. greater than for the past five years, and prac- 
tically all the open-hearth and most of the Bessemer 
producing capacity is at work. The demand for 
open-hearth steel being so great, it is urged that in 
many cases Bessemer steel might be used to equal 
advantage, thus facilitating the supply. There are 
about forty electric steel furnaces in use or under con- 
struction, the largest being of 15 tons capacity. Of 
these, twenty-seven are of the Heroult type. A 
one-ton Snyder furnace has been built at Chicago 
for making castings of steel—especially alloy steel. 
The use of the electric furnace is likely to increase, 
particularly in the refining of steel made by other 
processes. An electric furnace for gold-refining is in 
use in Alaska.’ 

The American production of ferro-manganese has 
increased greatly, and large imports have been made 
from Brazil and Cuba, so that there is less dependence 
on Great Britain. Numerous carbon-free metals 
have been developed. An interesting development is 
the production of various grades of pig iron from the 
same blast-furnace heat. This is done at the Ford 
Company’s works by using mixers and an electrically 
heated furnace as a reservoir. At the University 
of Illinois a pure iron of high magnetic -properties 
has been developed by Mr. Yensen, and will be of 
great benefit to the electrical industries. It is produced 
by melting electrolytically-refined iron in a vacuum, 
thus reducing the impurities to a point far below 
that previously attained. 

The extensive new plant of the Minnesota Steel 
Company was opened in December. It includes 
ninety coke ovens producing 1000 tons daily, two 
blast furnaces of 500 tons daily capacity each, ten 
75-ton open-hearth furnaces, a 40in. blooming mill, 
and rail, shape and bar mills. Electric power is 
furnished by four twin-tandem engines with gene- 
rators of 3000 kilowatts. The largest plate mill in 
the world, making plates 16ft. wide, is being built 
by the Lukens Iron Company. The United States 
Steel Company will spend about £3,000,000 in enlarg- 
ing its various plants. An interesting item is the 
construction of new plants for sintering flue dust and 
fine ore, thus utilising these waste materials for making 
iron. 

The capacity of existing by-product coke ovens is 
about 15,000,000 tons, while the coke capacity of the 
blast-furnaces is about 45,000,000 tons. New by- 
product ovens having an aggregate capacity of 
4,000,000 tons, were being built at the end of 1915. 
Benzol recovery is practised at the by-product plant 
for illuminating gas at Indianapolis, and the Lehigh 
Coke Company is building a benzol plant. The 
recovery of potash from the refuse of feldspar mines 
is being practised ; this refuse contains about 9 per 
cent. potash and 15 per cent. alumina. 


INTERNAL COMBUSTION ENGINES. 

The Diesel engine is now being built by a dozen or 
more firms, each using its own designs, but the intro- 
duction of the engine has been very much slower than 
was anticipated. The Allis-Chalmers oil engine of 
the Diesel type is a four-stroke cycle machine, with 
horizontal cylinder, open fuel nozzle and low-pressure 
starting system, designed to permit the use of low- 
grade oils. It is built in 60 horse-power units, with 
one, two or four units connected up. The Appleton 
waterworks station has two Diesel engines of 225 
horse-power, each connected directly to two double- 
acting triplex pumps of 2,000,000 gallons daily 
capacity, one pump at each end of the engine shaft. 
The Southwark Company is building valveless oil 
engines up to 1000 horse-power, and the Nordberg 
Company has a high-compression engine of 200 horse- 
power. Instead of using a three-stage high-pressure 
air compressor for the 450 lb. air for ignition, the 
fuel is injected directly by a pump and discharged 
through an atomising head. A crude oil engine by 
the Standard Scale Company ignites its charge by 
partial distillation of the lighter hydrocarbons of the 
oil, and it therefore operates at lower pressure and 
temperature than the Diesel engine. 


STEAM ENGINES. 

A steam engine of exceptional interest is a mine 
hoisting engine of the duplex inclined four-cylinder 
cross-compound type, having high-pressure cylinders 
30in by 42in. and low-pressure cylinders 52in. by 
42in. It raises a load of six tons of ore in a 3200ft. 
shaft. : 

The application of the steam turbine to rolling 
mills is an interesting feature at the Carpenter Steel 
Works. The turbine is of the De Laval impulse nine- 
stage type, running at 5000 revolutions. Speed is 
reduced by double helical involute gears, first to 
600 and then to 100 revolutions. The Seventy-fourth- 
street Station of the New York elevated railways has 
three cross-compound turbo-generators of 30,000 
kilowatts. They are of the reaction type. The high- 
pressure runs at 1500 and the low-pressure at 750 
revolutions. They are placed side by side, and each 
drives a 15,000-kilowatt generator, the generators 
being connected electrically. A turbo air pump by 
the Wheeler Condenser Company, for the condenser 
of a 20,000-kilowatt plant, achieved the feat of main- 





taining a theoretical vacuum. Turbo-generator units 
of 40,000 and 45,000 kilowatts are being built, and 
designs have been made for one of 50,000 kilowatts. 
One of the specially interesting developments in 
power stations is the use of Hoovens-Renschler 
steam-gas engines by the Ford Company. There are 
seven engines of 6500 horse-power each, with tandem 
cylinders—steam and gas—34ft. by 6ft., and 20ft. 
100-ton fly-wheels. The Fairmount and Clarksburg 
Electric Railway has replaced a turbo-generator 
plant of 3000 kilowatts, with four gas engines driving 
1250-kilowatt generators and using natural gas. 
The change was due to trouble with bad water in a 
coal-mining district. Near Pittsburgh a steam-electric 
station of 200,000 horse-power is to be built, having 
turbo-generator units of 30,000 kilowatts. Fuel will 
be obtained from a neighbouring mine. There will 
be a transmission line operating at 140,000 volts. 
and a local business will also be developed. A power 
plant now being installed in Illinois will use steam at 
350 Ib. boiler pressure and 200 deg. of superheat. 


HYDRO-ELECTRIC DEVELOPMENTS. 


In hydro-electric development there has been no 
marked advance, but designs have been made for 
units of 40,000 horse-power operating under 100ft. 
head. A plant of 200,000 horse-power is being built 
on the Sauk River at a cost of £3,000,000 to supply 
the city of Seattle, a 75-mile transmission line being 
required. A plant capable of developing about 
1,000,000 horse-power was proposed for the lower 
Niagara River, about seven miles below the falls. 
A dam would be built near the end of the great gorge 
of the river, giving a head of 90ft. This would so 
back up the water as to drown the Whirlpool and its 
rapids. Another project is to utilise practically all 
the water flowing over Niagara Falls, the water being 
allowed to go over the Falls at certain hours for the 
edification of visitors. This hardly needs to be taken 
seriously. The Potomac River, near Washington, 
has a fall of 100ft. in fifteen miles, and it is proposed 
to put a large dam across it, with a plant develop- 
ing 60,000 horse-power. 

The hydro-electric plant on the Snake River is 
notable in having by far the most powerful chain 
drive system ever built. Each pair of turbines drives 
a generator shaft through Morse silent chains, trans- 
mitting 5000 horse-power. Similar but smaller 
chain drives have been put in service to drive the 
centrifugal pumps of land-drainage pumping stations. 
At New Orleans great screw propeller pumps, 12ft. 
diameter, have been put in service for draining the 
low-lying sections of the city in time of flood or high 
water. On test, one of these raised 559 cubic feet 
of water per second through a height of 5}ft. and 
520 cubic feet through 7}ft. With 600 horse-power 
and a speed of 75 revolutions, the efficiency was 
from 76 to 80 per cent. 








THE RAILWAY AND CANAL TRAFFIC ACT, 
1913. 

On the 21st ult. judgment was given by the Railway 
and Canal Commission in the case of the Associated Port- 
land Cement Manufacturers (1900), Limited, and others 
v. the Great Northern Railway Company, in which the 
point for decision was whether the railway company had, 
in accordance with the above-named Act, justified the 
increase of its railway rates made to counterbalance the 
rise in the cost of working the railway due to improved 
labour conditions. Mr. Justice Lush and Mr. Gathorne 
Hardy considered that the increase was justified, but Sir 
James Woodhouse disagreed. An appeal is therefore 
likely, and the parties agreed that in such an event an 
application to expedite the hearing should be made, seeing 
that many other cases that would be affected by the 
judgment in the present case stand for hearing. The 
following are the principal points in the judgment :— 

After analysing the Act and comparing it with the 
main Act of 1894, Mr. Justice Lush said that the defendants 
made the contemplated improvements and _ thereby 
increased the cost, in that respect, of working the railway, 
the sum paid being very large. They had not been able 
to effect any economy by those payments—certainly none 
of any substance. To meet this increased cost, the 
defendants made an increase in the rates, and gave the 
following evidence with regard to it. They first proved 
what the total amount actually paid to their whole staff 
was during a particular week, namely, the week ending 
June 28th, 1913, which was the last week before the new 
rates came into operation, taking the various departments 
and adding them together. They then showed what these 
payments would have amounted to under the old con- 
ditions just prior to August 19th, 1911; the excess 
represented the extra payments made, owing to the 
improved conditions, of labour, for that week. Treating 
the week as a fair average week, they got at the total 
extra payment for the year. They then proved what 
proportion of this amount represented goods, as dis- 
tinguished from passenger traffic, according to ‘‘ engine 
miles.”” This proportion, the. company said, represented 
the rise in the cost of working the railway—excluding 
passenger traffic—resulting from the improved condition 
of labour. The figure arrived at was £118,588. To 
provide for this rise in the cost the company had imposed 
an additional 4 per cent. on all the “ exceptional rate ” 
traffic, that is, not imposing any increased rate on coal, 
coke and patent fuel or on class rates. This yielded an 
additional revenue of £69,986. The balance of the 
increased cost, about £50,000, speaking roughly, the 
company itself bore. It also, of course, bore all the 
increased cost with regard to passenger traffic. 

Turning to the applicants’ case, Mr. Justice Lush said 
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they contended that the defendants had adopted a 
wrong method of proof, and had not given the necessary 
and proper evidence of a rise in the cost of working 
the railway. Their case was that the defendants were 
bound to give evidence of their goods traffic receipts 
at the time when thé increase was made and previously, 
and to deal, as they would have dealt under the Act of 
1894, with the cost of carrying and dealing with the traffic 
per ton per mile. They had, in fact, followed precisely 
the same lines as if the defendants were seeking to justify 
the increase under the Act of 1894, and, following those 
lines, their expert witness endeavoured to convince the 
Court, on the materials at his disposal, that an increase 
amounting to something over £29,000 was all that could 
reasonably be raised. His lordship said that he did not 
pro to go into the applicants’ accounts or into the 
evidence. In his opinion the accounts were made out on 
an entirely wrong basis, and the criticisms of the method 
adopted by the company were entirely unfounded, based 
on an erroneous view of the statute. The first and perhaps 
most obvious answer to the applicants’ contentions was, 
that if they were sound, the Act of 1913 had not amended 
the Act of 1894 in any material particular, and the 
‘amending ’’ Act was made entirely useless and of no 
benefit whatever to the companies. It was not wanted, 
if the applicants were right. The applicants’ contention 
imposed upon the railway companies the same burden 
of proving that the increase is reasonable that the existing 
Act imposed, and the defendants could have justified the 
increase under that Act. His lordship thought that the 
method adopted by the defendants was right, and that 
suggested by the applicants was wrong. 

As to its not being a fair mode of ascertaining the in- 
crease of cost for a year to’take one week and treat it as 
an average week, his lordship did not think that this 
procedure was unreasonable. To take the figures out 
tor every week in the year would be an intolerable burden 
and expense, and the week chosen was not other than a 
1airly representative week. On the question as to why 
no increase was made on class rates and coal rates, his 
lordship remarked that the reason given was a very sound 
one. 

Sir James Woodhouse gave a long dissenting judgment. 
He said that this was the first time the expression ‘‘ cost 
of working the railway” had found its way into railway 
legislation, but it had been a common formula in the dis- 
cussions before that tribunal when hearing complaints 
under the Act of 1894, and it had received judicial examina- 
tion and interpretation with which the Legislature must be 
assumed to be familiar. But ‘‘ expenditure ’ and “‘ cost ’s 
in this connection must not be confused. They are not 
convertible terms. ‘‘ Expenditure ’’ was a debit factor— 
it referred to outlay only and was absolute. “Cost” 
was a resultant and a comprehensive factor and was 
relative. It embraced economies made, as well as money 
expended. Part of the ‘‘expenditure’’ of operating a 
railway, consisting of fixed and certain charges, was 
constant ; another and greater part, including fuel and 
labour, was variable, and it was obvious that it must 
vary with the volume of traffic. ‘Cost’? was unknown 
until volume was ascertained, and volume was always 
fluctuating. “ 

The defendants were restricting this increase of rate 

to what was known as exceptional goods traffic, excluding 
ordinary class rate traffic, coal and coke traffic. The 
exceptional rate traffic, the Court had been told, consti- 
tuted about 80 per cent. in volume of all goods traffic and 
69 per cent. in money value; but, as admitted by Mr. 
Jepson, the able and experienced traffic manager of the 
North-Western Railway, class rate traffic was more 
expensive to work as regards labour than was exceptional 
rate traffic. 
* It was clear that there might be a rise in the cost of 
working a railway resulting from a particular cause, viz., 
improvement in labour conditions, although—owing to 
economies in other directions, e.g., improvements in 
methods of working or the fall in the price of coal, or other 
materials, or reduced mileage—the aggregate cost of 
working the railway might have diminished. It was 
also equally clear that, notwithstanding improved con- 
ditions, there might be a fall in the cost of labour, though, 
owing to the rise in fuel or other elements, the aggregate 
cost of working the railway might. have increased. 

Sir James said that on the last day of the hearing the 
company did put in a statement which showed that their 
gross earnings between 1911 and 1913 had increased 
£495,956, or 7.69 per cent., and that the gross wages had 
increased £217,075, or 9.18 per cent. This statement 
showed that the ratio of gross wages to gross receipts 
advanced from 36.63 per cent. in 1911 to 37.14 per cent. 
in 1913, or .51 per cent. This rise in the labour cost of 
working the railway, as tested by the ratio of expenditure 
* to receipts, so far as figures supplied by the railway com- 
pany were concerned, was the only test from it which 
the Court had. These figures were, however, quite 
insufficient for the purpose of justifying the increase of 
rate under the Act. In the first place, they did not 
exclude, but included, passenger working; and, in the 
next place, they included figures relating not only to 
carrying and dealing with traffic, but to all businesses of 
the company, including those of canals, hotels and ware- 
houses. The figures which related to the relevant factor 
under the Act the railway company did not give, and 
it said that it could only give them with an immense 
amount of trouble; but whatever be the trouble, which 
he thought was a good deal exaggerated, the figures were 
to his mind essential to the ascertainment of the proper 
facts upon which the real determination of the issues 
depended. 

Sir James concluded his judgment as follows’: “It 
should not be forgotten that, in this country, rates are 
not made up on any scientific or mileage basis, but on 
a purely artificial basis. They are not based on the cost 
of service ; they are based on the commercial value of 
the service—that is, according to what the traffic will 
bear. Thus, while a small percentage increase on high- 
class traffic will not relatively be seriously felt, when you 
come to deal with a low-grade traffic like cement, a small 
addition may make all the difference between a working 
profit and a loss. Such circumstances, in my view, are 
very material and relevant circumstances from the business 
point of view, in ascertaining whether—though there has 
been a rise in the cost of working as regards labour—the 
increase of rate made by the company is, or is not, greater 





than is reasonably required for.the purpose of meeting 
such rise. From the way the defendants’ justification was 
presented to the Court, the restricted character of the 
proof, and the limitations contended for, it was obviously 
directed to forming the guiding precedent in all future 
cases. This is a court of law which sits to determine 
legal rights and obligations in accordance with legal 
principles, but it is also a business tribunal, which ought not 
to ignore the principles of economics. It is because I 
feel convinced that it would be unsound in principle and 
unsafe in practice, to accept the defendants’ construction 
of the statute, as exemplified by their method and argu- 
ment, that I have come to the conclusion that they have 
not discharged the onus which rests:upon them, and that 
on this application the applicants are entitled to succeed.” 








BEARINGS FOR MOTOR CAR ENGINES. 


A FEw weeks ago an instructive paper on “‘ Automobile 
Engine Bearings ”’ was read before the Coventry Engineer- 
ing Society by Mr. Walter Betterton, who is the works 
manager of the die-casting department of the Glacier 
Anti-friction Metal Company, Limited, of Willesden. 
Mr. Betterton dealt with the subject on general lines, 
but naturally he is a. strong advocate of the white metal 
bearing in some form and of the die-cast bearing in par- 
ticular. We have not space to report his paper in full, 
but a brief résumé of it may be of value to our readers. 

Mr. Betterton first alluded to the many early troubles 
of motor car engine bearings and ascribed them to the 
fact that phosphor bronze was used. Later it was recog- 
nised that these difficulties could be overcome by employ- 
ing a soft self-lubricating metal, which would give locally 
in case of undue load and so redistribute the stress over 
the whole surface, or which, under the worst circumstances, 
would run, thus causing the engine to knock so_ badly 
that the driver’s attention was attracted before serious 
harm was done to the shaft. Thus the white metal 
bearing was generally adopted for all high-speed running 
parts save the gudgeon-pin, where the temperature js 
too high, and to-day the bush bearing cast under pressure 
in dies is rapidly displacing lined shells. 

Mr. Betterton considered that the die-cast bearing 
had been prejudiced by the use, in early days, of un- 
suitable metals, some being too weak, some too brittle, 
and some full of blow-holes, whilst, in nearly all, the 
accuracy was not nearly as high as it was claimed to be. 
He laid stress upon the point that a metal which was 
excellent for a lined bearing was not necessarily suitable 
for a die-cast bearing. He estimated that the saving 
effected by using die-cast bearings was fully 60 per cent., 
and mentioned a particular order for 500 sets, in which 
the saving over lined bearings amounted to no less than 





Metal for motor car engine bearings should be able to 
withstand a compressive stress of 6000 lb. per square 
inch before set took place. Greater strength could be 
obtained, but brittleness was likely to ensue, whilst metals 
of less strength tended to spread and become slack in the 
housing. The metal should have two contradictory 
qualities—hardness and plasticity—and the aim should be 
to provide an alloy with sufficient compressive strength 
to resist the load and at the same time not so hard as to 
allow concentration of the load to take place on a few 
high spots. This meant that the metal should have at 
least two structural elements—a hard constituent to 
carry the load and a soft one to act as a plastic support. 
Another element to act as a binder and to stiffen up the 
alloy was also needed. The metals used should have low 
coefficients of friction, should present a smooth surface, 
and should be free from all oxides. 

Mr. Betterton then discussed in some.detail the use of 
lead in anti-friction alloys and reached the conclusion 
that for motor car engine bearings lead should be rigidly 
excluded. He quoted a number of tests made with 
bearings of various compositton run dry on the same engine, 
and showed that those in which lead was included gave 
less satisfactory results, under the conditions imposed, 
than those from which it was absent. : 

After entering into details as to the proportions of bear- 
ings, Mr. Betterton reviewed the methods of manufacture 
of lined bearings. There were two plans that could be 
followed. The linings could be hand-poured and then 
bored to the correct size, or the shell could be machined 
and the linings die-cast in under pressure, leaving only a 
few thousandths to be removed by hand reamering. If 
hand cast the mandril should be as near the finished size 
as possible, as the metal nearest the mandril was always 
the best ; this was one of the advantages of die-casting. 
Various methods of anchoring the anti-friction metal 
in lined bearings were then described and illustrated. 

The advantages of the independent die-cast bearing 
were then pointed out. The most important were that 
a bearing could be replaced at about a quarter the cost 
of relining and machining, and in very much less time. 
Die-cast bush bearings could be of very light section, 
bushes of 2}in. diameter with walls only }in. thick had 
been employed successfully for a considerable time. 
Another important point was that a key could be cast on 
the bearings, which, whilst doing away with the necessity 
of forcing the bush into place or locking it with a set 
serew, also allowed the oil hole to be made beforehand, 
with the certainty that it would fall in the right place. 
Mr. Betterton was strongly opposed to bush bearings 
being forced in ; they should be made just a light push fit. 
With regard to reamering he advised that the reamers 
should cut on the front end -only, and that whilst teeth 
should be cut on the outside they should not be backed off. 
The number of teeth should be even, but they should be 
staggered. 

Failures of die-cast bearings might be attributed to 
one or more of the following causes :— 

(1) Casting temperature either too high or too low. 
This exercised a notable influence upon the -capacity of 
the alloy to diminish friction ; if the temperature were too 
high the metal would be very short, and the result would 
be that the bearing would crack under the load, due to the 
metal being more or less crystallised. This accounted 
to a very great extent for the breaking away of the flanges 
which had been reported in some quarters. 

(2) Unsuitable metals, the bearings in some cases being 





either cast from a metal which was either too soft or too 
brittle, unless used as linings. — 

(3) Wrong construction of dies, with which it was 
practically impossible to produce bearings without blow- 
holes, which invariably occurred at the part of the bearing 
which received the full force of the load. 

(4) Method of casting. The principle of applying the 
pressure on the metal might be too fierce, thus causing 
the fracture of the metal to show a “shotty ” structure, 
the result being that the bearing fractured when subjected 
to a sudden shock after only being in use for a short time. 

(5) Bad fitting (crank case and connecting-rod distor- 
tion), which caused undue load upon the bearing at certain 
points. 

(6) Badly-arranged oil grooves. 

(7) Inadequate supply of lubrication, due to a wrongly- 
carried lubrication system. 

The whole paper is of a highly practical nature and we 
regret that owing to present limitation of space we are 
not able to deal with it at greater length. 








BOOKS OF REFERENCE. 
No. IV.* 


In spite of restrictions due to the operations of the 
Censor, the present issue of ‘‘ The Royal Navy List—or 
Who’s Who in the Navy” attains goodly proportions. 
This volume, which, it will be remembered, is now published 
yearly—instead of quarterly as it originally was—by 
Witherby and Co., of 326, High Holborn, at 7s. 6d. net, 
opens with an article entitled “‘ The Current History of 
the Royal Navy—Events of the War.” This article, 
which passes in review ‘‘ The North Sea Operations,” ‘‘ The 
Submarine ‘ Blockade,” ‘The Baltic Operations,” 
‘““Commeree Raiding and Protection,” “The Adriatic 
Operations,’ ‘‘The Dardanelles Operations,’ ‘The 
Persian Gulf and the Red Sea,” ‘‘ The Operations Against 
German Possessions,’ and ‘‘ The Black Sea Operations,”’ 
extends to some thirty-two pages and forms an interesting 
commentary on the various naval events of the year. 
Following it is a War Supplement containing a lengthy 
list of special services performed during.the present war 
by officers and ships, with brief notes regarding the services 
in each case. Then follows a seniority list of flag officers 
on the active and retired lists of the Royal Navy, with the 
dates of their commissions, this being followed by lists 
setting out the “ flag officers and general officers of the 
Royal Marines on the active and retired lists,” and of 
“the services, honours, and special qualifications of 
officers—active and retired—of the Royal Navy, Royal 
Indian Marine, Royal Naval Reserve, Royal Naval 
Volunteer Reserve, the Dominion Navies and the Royal 
Marines. Both lists are arranged alphabetically. Then there 
are lists of naval and marine officers who have received the 
Victoria Cross, the Albert Medal, the Board of Trade 
Medal for saving life at Sea, the Life-boat Medal, the 
Shipwrecked Mariners’ Society’s Medal, Lloyd’s Honorary 
Silver Medal, the Liverpool Shipwreck Society’s Medal, 
the Stanhope and other medals of the Royal Humane 
Society, and the Gold Medal of the Royal United Service 
Institution. Then, following a table showing the relative 
rank of the officers of the Navy and Army, there is a list 
of Commissions and services of first and second-class 
ships now on the active list of the Royal Navy, this forming 
a record of the history of the various vessels up till the 
beginning of the war. 





Falling into line with numerous other éentres of industry, 
Swansea has issued a year-book. Its full title is ‘‘Com- 
mercial Year-book of the Swansea Chamber of Commerce 
(Incorporated),’’ and it has been edited and compiled 
by Mr. Edwin P. Jones. It begins with a list of officers 
of the Chamber for the current year and a list also of the 
past-presidents and vice-presidents. Then there is a list 
of the ordinary members of the Chamber. This is followed 
by a classified index of the members, which shows the 
professions, trades and businesses represented. Then, 
after a preface by the President, in which the object of the 
book is explained, there are articles devoted to ‘The 
Chamber of Commerce,” ‘‘Swansea,”’ ‘The Port of 
Swansea,” ‘‘ Swansea-Municipal,” ‘‘The Uses of Town 
Gas for Industrial Purposes,”’ ‘‘ The Coal Trade of Swan- 
sea,” ‘‘ Tin-plate,” ‘‘ Copper” and ‘ Imperial and Foreign 
Trade.’ Lists of ‘‘ Consular Officers Permitted to Trade ”’ 
and of ‘Salaried Officers in H.M. Consular Service ” 
come next, and after them there is a short description of 
the undertaking of Cleeve’s Western Valleys Anthracite 
Collieries, Limited. Then comes a classified trade index, 
which is given in four separate divisions, 7.e., in English, 
French, Russian and Spanish. Finally, there is a section 
devoted to the trade marks, trade names and brands in 
use in the district. The book contains a large amount of 
interesting and useful information and it is well and 
clearly printed. 





Tue forty-third annual issue of ‘‘ Willing’s Press Guide,” 
published at a shilling by James Willing, Limited, 125, 
Strand, W.C., is like its preceding issues, a concise and 
comprehensive index to the Press of the United Kingdom. 
We estimate that there are about 8000 entries, each one 
relating to a separate periodical publication, in the section 
of the work devoted to the Press of the United Kingdom. 
These are in a succeeding section classified according to the 
subjects dealt with. Other sections give lists of the 
principal Colonial and foreign newspapers, titular changes, 
and amalgamations, and a great deal of diversified infor- 
mation of much value to all having anything to do with the 
Press. 





Tue “ Colliery Manager’s Pocket-book, Almanack, and 
Diary for 1916.’ Published by the Colliery Guardian 
Company, Limited, Furnival-street, E.C., represents the 
forty-seventh annual issue. Its contents and its value 
are well known to colliery managers, for whom rather than 
for colliery engineers it is primarily intended. The infor- 
mation it contains should be of great assistance, in par- 
ticular to those who have to deal with the laws, customs, 
and regulations, many in number and complicated in 
character, affecting coal mining in this country. 





* No, IIL appeared February 25th, 
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SOME HAND-OPERATED PUNCHING AND 
SHEARING MACHINES. 


Berrore the war, as is well known, the Germans had 
practically a monopoly in the manufacture and sale, in this 
country and elsewhere, of small hand-operated punching 
and shearing machines. Why this state of affairs should 
have been tolerated it is not easy to see.. There is certainly 
no obvious technical reason to account for it. As in many 
another instance, the severance of communication with 


Germany has resulted in these tools being manufactured | 
Before the war Messrs. C. A. | 
Hunton and Sons, of 110, Bishopsgate, E.C,, were by no | 


extensively in this country. 


means unfamiliar with the manufacture and supply of such 
appliances. But since its outbreak they have very greatly 
extended the range of the tools which they can supply, 
and at their works at Leytonstone they are now very busy 
making many of these erstwhile German machines, 
frequently, too, not simply copying the enemy’s designs, 
but introducing improvements of their own. We were 
recently invited to study the construction of a range of 
these punching and shearing machines as made at Messrs. 
Hunton’s works, and in the belief that our readers will be 
glad to do likewise, we give herewith some account of a 
selection of them. 

The first device we will mention is a small portable hole- 
punching appliance, or ‘punching bear.’ This—see 
Fig. 1—is so simple in construction that a description is 
superfluous, beyond the statement that the body is made 

















Fig. 1—HAND-OPERATED PUNCHING MACHINE 


of toughened cast steel. It is particularly intended for 
punching holes along the edges of plates, but it can be 
adapted for punching small angles. It is made in six 
different sizes. The smallest size weighs only 41b., and 
can punch a tin. hole through a jin. plate, or a }in. hole 
through a #in. plate. The largest size weighs 22} lb., 
and can punch a fin. hole through a }in. plate or a jin. 
hole through a jin. plate. Rivets may be punched out 
with these appliances. 

Complimentary to the above device is a small hand- 
operated shearing gnachine—see Fig. 2. In elevation the 
bed of this machine is like a V lying on its side. The upper 
shearing blade is pivoted by a pair of links at one end to the 
middle point of the upper limb of the V. The operating 
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| 
| The arrangement will be understood better in connection 


with the succeeding machine. 
Both these types of machine, the punching and the 


from a certain department as appliances for use in fitting 
temporary patches over accidental holes in plated struc- 
tures. A very similar design of shearing machine, fitted, 
however, with long waved blades, is made specially for 
cutting corrugated sheets. 

A heavier pattern of shearing machine primarily in- 
tended for cutting sheets, like the preceding one, is illus- 
trated in Fig. 3. The form of the bed can be studied in 
this drawing. The frame, an open steel casting with plates 
riveted to each side,is again V-shaped in elevation. To 
the end of the upper limb a depending toothed sector is 
rigidly bolted. At the junction of the two limbs is a pin 
on which is pivoted a movable arm, which carries the 
upper shearing blade. The operating handle is pivoted 
to the end of this arm, and concentrically with its pivot 

















Fig. 2—HAND-OPERATED SHEARING MACHINE 


carries five teeth, which engage with the fixed quadrant. 


The moving arm, it will be understood, lies entirely at the 
front side of the frame, except at its end where it is forked 
to pass round the depending quadrant, and to accommodate 
the toothed boss of the operating handle. The machine 
is designed to shear any size of plate along any line ; that 
is, it is not intended solely for shearing narrow strips off 
the edges. To make this possible there must be nothing 
in the way of that portion of the plate which passes over 
the fixed blade while that portion which passes under the 
moving blade must be bent down towards the floor. Into 
the V-shaped gap thus left between the severed edges of the 
plate there can then be disposed the necessary amount of 
metal required to join the two limbs of the frame together. 
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Fig. 3—HAND-OPERATED SHEARING MACHINE 


handle is mounted on a pin at the end of this same limb, 
and is connected to the sector-shaped upper shearing blade 
by a pair of curved links.” It will be gathered that the 
arrangement gives a powerful toggle action. A stripping 
guard is fixed on each side of the upper blade. This 
machine is made in three sizes capable of cutting sheet 
metal from iin. to ‘in. in maximum thickness and weigh- 
ing from 30lb. to 661lb. It will cut sheet metal of any 
length or width. This feature is secured by the shape 
given to the cross section of the frame, and obviously 
entails the bending down of one position of the cut plate. 





| and joined by a web along its top edge to the cast portion 


shearing devices, are, we understand, in constant demand | 


of the knives, complicates the stress thrown upon it. 

The bracket A carries one end of the pin on which the 
moving arm pivots. This pin has a tapered portion for 
the arm, so that by means of double nuts on the other end 
of the pin the clearance between the knives can be nicely 
adjusted. ‘T'wo rollers C mounted on the moving arm and 
bearing against the face of the frame serve to reduce 
friction, and so make the cutting easier. D is an adjustable 


| stripping foot, and E is a receptacle for an adjustable gauge 


to permit equal lengths of plate being cut. This machine 
is made in six sizes, varying in weight from 112 lb. to 
850 lb., and capable of cutting sheets having maximuin 
thicknesses of ‘in. to gin. 

A combined hand punching and shearing machine is 
illustrated in Fig. 4. The frame of this machine is built 
up of mild steel plates and angle irons. Between the two 
side plates the moving arm, of cast steel, carrying the upper 
shearing blade is pivoted. The inner end of this arm is 
formed with an oval hole having teeth on one side and 
with these the operating pinion meshes. This pinion is 
not carried directly on the end of the operating handle. 
It is mounted on a shaft passing through the hole in the 
moving arm and journaled in the frame plates on each si:le 

















Fig. 5—SMALL PUNCHING AND SHEARING MACHINE 


thereof. At the front side the shaft has fixed to it a sector 
plate with three notches in it. The operating handle is 
journaled on the shaft and forks this sector plate. A 
lifting pin between the forks can be engaged with any of the 
three notches. A species of ratchet arrangement is thus 
established, so that if necessary the shearing or punching 
may be done in three stages. 

The lower fixed shearing blade is attached to an over- 
hanging portion of the rear frame plate. It will be under 
stood that the machine is not intended, like that illustrated 
in Fig. 3, to shear a plate of any length at any point. It 
is especially intended for shearing flat, round, and square 
iron, angles and tees. A punching ram is attached by 
links to the upper shear blade lever at a point just in front’ 
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| This joining metal, as shown at A in Fig. 3, takes the form 


of a bracket cast on the side of the lower limb of the frame, 


of the upper limb. There is thus left a clear passage B 
for one portion of the plate, while the inclined lower surface 
of the bracket A secures the required bending down of the | 
other portion. This is a critical point of the design. The 
metal at the juncture of the two limbs of the frame has to | 
withstand the reaction of the force required to shear the | 
plate, and, of course, the fact that the area thus sub- 


jected to stresses is displaced te one side of the plane | arranger 
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| cated in Fig. 5. 


| shear gin. square iron. D 
holes through jin. plate, and can shear square iron up to 


Fig. 4—COMBINED PUNCHING AND SHEARING MACHINE 


of the pivot. In the smaller sizes the operating handle 
is not provided with the ratchet-like arrangement, the 
fixture of the handle to the spindle being direct, as indi- 
The machine is made in seven sizes, 
varying in weight from 33 lb. to 996 lb. The smallest size 
can punch holes ‘ein. diameter through }in. plate, and can 
The largest size can punch lin. 


ltin. ; 
A very similar design of machine, without the shearing 
nent and intended only for punching, is also made. 
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A machine for shearing reinforced concrete rods and 
similar sections is illustrated in Figs. 6 and 7. The frame 
of this machine is of cast steel, and carries the lower fixed 


manden, 
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Fig. 6—SHEARING MACHINE FOR RODS AND SECTIONS 


blade. At its top it is provided with a curved rack, 
with which teeth formed on the boss of the operating lever 
engage. The moving blade is fixed to an arm, which is 

















Fig. 7—SHEARING MACHINE FOR RODS AND SECTIONS 


pivoted to the frame. At its top end this arm is forked so 
as to embrace the rack, and between the forks a pin is 
provided for the eye of the operating lever. The upper 














Fig. 8—-SHEARING MACHINE WITH EXTENDED RACK 


blade,is curved at the root to facilitate the shearing of 


round bars. To the rear of the frame an adjustable holding- 


down lever is pivoted. The position of this lever can bé 





adjusted by a hand screw. The arrangement for taking 
bs Dye and regulating the sideways gap between the 
blades is similar to that employed in the machine shown 
in Fig. 3. The machine is made in six sizes, capable of 
shearing round rods from }in. to 2in. in diameter. Flat 
iron from 2in. wide by ‘ein. thick to 5in. wide by jin. 
thick can also be dealt with. In the three largest sizes 
double gearing is provided, so that the bar may be cut 
in stages rather than completely by a single pull on the 
operating lever. For this purpose, as shown in Fig. 8, the 
curved rack is considerably extended, the teeth on the boss 
of the operating lever are suppressed, and to an extension 
of the movable arm a weighted pawl is pivoted. 

A shearing machine designed to cut round, square, and 
flat iron bars over a considerable range of thickness is 
illustrated in Fig. 9. In this the operating handle is 

















Fig. 9-SHEARING MACHINE FOR ROUND, SQUARE, AND 
FLAT BARS 


pivoted to one end of the bed and the moving arm carrying 
the upper blade to the other. The two are connected by 
a pair of curved links. The connection of these links 
to the end of the moving arm can be made at any of four 
points. For cutting round or square iron up to din. thick 
the connecting pin is placed in either of the lowest pair of 
holes. The third pair is used for iron }in. thick, and the 
fourth for gin. to jin. material. Flat iron bars up to 3in. 
broad by in. thick can also be cut on this machine. A 
bent guard is provided on the front of the frame, and at 
the back is a curved horn, solid with the bed, to take the 
back thrust on the moving arm. A modification of this 
design provides a punching gap in the frame beneath the 
fixed shearing blade, and a punch ram, which can be con- 
nected at will by a pin, to the moving arm carrying the 
upper shear blade. 








THE PAVING OF THE STREETS OF LONDON. 





THE thirteenth annual report of the Metropolitan 
Committee on the Materials and Means of Paving the 
Streets of London has just been issued. Three points are 
especially brought out in this year’s report. The first 
is that—to use the actual words of the report—‘‘ it would 
appear that water-bound macadam is fast becoming an 
obsolete paving as far as the Metropolitan area is con- 
cerned ” ; the second that bituminous macadam is coming 
more and more into favour, and the third that some of 
the authorities—possibly with a view to economy imposed 
by the war—have adopted the practice of re-cutting and 
relaying old blocks, some of which have previously been 
in use for a considerable number of years. 

As usual, the report summarises the information the 
Committee has received under the headings of the different 
districts, and brief references may here be made to some 
of the facts adduced. 

Deptford apparently carried out quite a lot of different 
kinds of paving work. First of all, it took up some 
Jarrah blocks which had been down for fourteen years in 
a street with considerable traffic, sawed them down so as 
to measure 8in. by 3in. by 3in. after sawing, and relaid 
them in a street carrying a more limited traffic. The 
blocks were laid dry on a 4in. concrete foundation, grouted 
in with pitch, tar sprayed and gritted. The work, which 
was done by the Council, cost 7s. 7d. per yard super, 
including foundation. Another pavement used was 
‘“*Rodamant ”’ asphalt carpet laid lin. deep in one layer, 
at a cost paid to a contractor of from 5s. to 5s. 3d. per 
square yard without foundation. A little Val-de-Travers 
asphalt l}in. deep was also laid. It was applied to a 
foundation of 4in. of concrete and cost 6s. 9d. per square 
yard without and 10s. 1d. per square yard with foundation. 
Other pavings used were :—(a) ‘‘ Durex” setts in 4in. 
cubes laid on lin. of ashes grouted in with pitch on a 
macadam surface regulated and rolled, at a cost of 9s. 7d. 
per yard super without foundation; (6) “‘ Tarivated 
Whitwick ”’ granite macadam, 3in. thick on consolidation, 
2}in. coarse and fin. fine, laid on an old macadam surface, 
regulated and rolled, at a cost of 3s. 64d. per square yard 
without foundation ; and (c) bituminous grouted granite 
macadam, 4in. thick on consolidation, granite spread 
and lightly rolled, then grouted with bituminous grout 
and finally rolled. This was laid on a 12in. hard core at 
a cost per yard super of 9s. 6d. with and ds. 33d. without 
foundation. , ; 

Fulham only put.down bituminous macadam. In new 
streets the material was laid to a depth of from 2}in. to 
34in. on a foundation of hard core 12in. thick, the bitu- 
minous macadam being finished either with liquid bitumen 
and granite chips or with a top layer of. Trinidad Lake 
asphalt lin. thick. Old macadam was also taken up, 
treated with tar and bitumen, and relaid to a depth of 
from 2in. to 2}in., the surface being finally finished with 





lin. to 1}in. Trinidad Lake asphalt topping, the foundation ° 
being of hard core. The Council itself carried out the 
work, and for the new paving the cost was from 7s. 2d. to 
8s. 5d. per yard super, including footways, and for relays 
the cost was as an average 4s. 5d. per yard super, including 
the cost of preparing the road surface. 

In this borough the adoption of tar spraying of the roads 
and asphalt macadam construction continues to show a 
considerable saving in the cost of scavenging. In 1906-7 
the refuse collected was 14,189 tons, whereas in the last 
two years the amounts have been 7029 tons and 6683 
tons respectively. Ordinary water-bound macadam has 
been definitely abandoned in favour of bituminous mac- 
adam made with Trinidad Lake bitumen. The estimated 
cost of road maintenance is £130 per mile. 

In Hammersmith both wood and bituminous paving 
were laid down. Creosoted deal blocks were used for the 
former. They were laid with close joints run in with a 
mixture of boiling pitch and creosote oil grouted with 
Portland cement and coated with a layer of jin. pea 
gravel. They were laid on 6in. and 8in. Portland cement 
concrete foundations, and the cost varied from 12s. 94d. 
to 15s. 3d. with and from 7s. 4d. to 9s. 3d. without founda- 
tion. Some ‘“ Rodamant”’ was also laid lin. thick on 
an existing foundation at a cost of from 5s. 5d. to 5s. 11d. 
without foundation. Considerable areas were also paved 
with Trinidad Lake asphalt. The paving was 4in. thick. 
The bottom 3in. were of old macadam treated with the 
asphalt, the top being lin. of refined asphalt, the whole 
being laid on an existing foundation. The cost, which 
included maintenance—the period not being stated— 
varied from 5s. 5d. to 7s. 63d. without foundation. 

In Hampstead for heavy-trafficked roads creosoted deal 
blocks 8in. by 3in. by 4in. were laid close-jointed, run in 
with pitch and creosote oil, and grouted with Portland 
cement and sand on an existing foundation made good 
and floated with sand and cement. The cost was from 
9s. 9d. to 10s.-per super yard. Quieter roads were laid 
with the same kind of blocks and in the same way on a 
concrete foundation 9in. thick, made with macadam, found 
on the road, after screening, Thames ballast, sand and 
Portland cement (6 to 1), floated with sand and cement. 
The cost was lls. 8d. per super yard with foundation. 
‘* Lithofalt ’’ blocks, 9in. by 44in. by 2in., were used for 
medium-traffic streets. They were laid on a 3in. concrete 
layer formed on the top of an existing foundation, the 
cost being from 8s. 7d. to 9s. 3d. with foundation. For 
streets with light traffic tar and asphaltic macadam and 
‘* Durax’”’ paving were used. The tarmacadam, which 
was laid 4}in. deep, cost from 3s. 10d. to 4s. 1d. per yard 
super with foundation. The asphaltic macadam was from 
l}in. to 2in. thick and was laid hot. It was sealed with 
bitumen squeegeed over the surface and afterwards 
covered with small granite chippings. The preparation 
work was done by the authority and the. paving supplied 
and laid by a contractor. The cost was from 5s. to 5s. 9d. 
without and from 6s. ld. to 6s. 3d. with foundations for 
l}in. and 2in. thicknesses respectively, and payment was 
deferred for two years. The “ Durax” 3}in. paving cubes 
were laid on jin. tar chippings and grouted in with tar. 
They also were laid by the contractor on surfaces 
prepared by the authority, and cost 7s. with and 6s. 2d. 
without foundation. 

Holborn laid 9in. by 3in. by 3}in. re-cut Jarrah block 
on a 6in. concrete foundation at a total cost of 8s. per 
yard super. ‘‘ Acme” sectional blocks, 8}in. by 3in. by 
4in., were also used. They cost, laid on an existing 
concrete foundation made good, lls. 9d. per yard super. 
Creosoted deal blocks, 8in. by 3in. by 5in., were laid in 
bituminous grout on a Portland cement concrete founda- 
tion 12in. deep at a cost of 22s. 10d. gross and 18s. 10d. net 
per yard super. These high prices were due to the increased 
cost of and inability to obtain materials. Re-dressed granite 
setts, 6in. by 4in., were laid in bituminous grout on Port- 
land cement concrete foundations, 6in. or Yin. deep, at 
a total cost per yard super of 10s. 8d. for the 6in. founda- 
tion and 13s. 7d. for the 9in. foundation. Fine-dressed 
‘“* Norwegian ” granite setts were laid in Portland cement 
granite on a 12in. Portland cement concrete foundation 
at a cost of 28s. 9d. with and 17s. without foundation. 
Compressed rock asphalt, 2in. thick, compressed with 
heated rammers, was laid on a Portland cement concrete 
foundation 9in. deep by a contractor under a maintenance 
contract at a cost of 13s. 7d. with and 7s. 6d. without 
foundation, while tarred slag macadam, also provided by 
a contractor under a maintenance contract, was laid 4in. 
thick, consolidated by a steam roller, on a foundation of 
hard core, at a cost per yard super of 5s. 8d. with and 4s. 7d. 
without foundation. 

In the City only asphalt and granite setts were used. 
For carriage-ways natural rock asphalt 2}in. thick was 
compressed in situ and laid by contract on 9in. of Portland 
cement concrete at a cost of from 16s. 3d. to 16s. 6d. with 
and from 9s. 6d. to 10s. without foundation. Re-dressed 
Aberdeen setts were laid by contract in cement grout on 
a 6in. Portland cement concrete foundation for 13s 9d. 
per yard super. 

The County Council laid creosoted soft wood blocks 
in pitch and tar and cement grout or in pitch at from 
9s. 6d. to 11s. 11d. without and from 13s. 7d. to 16s. with 
foundations, the latter being 8in. or Qin. thick. Com- 
pressed asphalt 2in. thick laid on 9in. of Portland cement 
concrete on a hard core filling cost 9s. 3d. per yard super 
without and 13s. 5d. with foundation. Jarrah blocks 
laid on Yin. of concrete cost 15s. 3d. per yard super without 
and 21s. 1ld. with foundation. Some old Jarrah blocks 
were laid on an old foundation at a cost of 3s. 8d. per yard 
super without foundation. ‘“‘ Acme” sectional Jarrah 
blocks cost 16s. 6d. per yard super without and 23s. 9d. 
with a Yin. concrete foundation. 

- In Marylebone soft wood, asphalt, bituminous pavement 
and granite pitching were all laid. The first cost from 
9s. 44d. to 10s. 7d. without foundation and from 11s. 6}d. 
to 19s. 8d. per yard super, with foundations varying 
from Qin. to llin. The blocks were laid close-jointed and 
grouted with pitch and creosote oil. Compressed asphalt 
2in. thick was laid on a cement concrete foundation 6:n. 
thick at a net cost, allowing credit for old materials, of 
12s. 0}d. per yard super, this price including free main- 
tenance for two years. Grey Aberdeen specially-dressed 
granite setts, 6in. by 5}in. by Qin., laid close-jointed and 
grouted with cement and sand on a partly pew concrete 
foundation, cost 34s. 7jd. per yard super, the work being 
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Fig. 1 


done by direct labour. A “composite asphalt carpet,” 
l}in. thick, bedded on an old macadam foundation, cost 
6s. 6d. per yard super, including free maintenance for 
five years. Pavement consisting of a bottom layer of 
2}in. of bituminous concrete and a top layer lin. thick 
of composite asphalt wearing surface, bedded on an old 
macadam foundation, cost lls. 2d. per yard super without 
foundation, including free maintenance for eight years. 
Tar slag macadam 4}in. thick cost from 4s. 1}d. to 5s. 
per yard super without foundation. The cost of tar-spray- 
ing 118,513 square yards of surface is given as being 
£852 8s. 10d., which works out. at 1.72d. per square yard. 

St. Pancras laid in the Euston-road creosoted Baltic 
deal blocks, 5in. by 3in. by 9in., with j,in. strips between 
courses and pitch grouted, on an old foundation, which, 
where defective, was repaired with 12in. of clinker and 
concrete for 14s. 9d. per yard super, including foundation. 
In another place it laid the same-sized blocks, which had 
been dipped in ‘“‘ Plascom”’ or “ Bitite,’’ on a 9in. concrete 
foundation at 15s. 5d. per yard super with and 8s. 9d. 
without foundation. In still other streets it laid creosoted 
deal blocks on foundations from 6in. to 12in. thick at 
prices varying from 9s. 5d. to 16s. 84d. with foundation 
and from 8s. 8d. to 9s. 1ld. without foundation. It is 
noteworthy that some of the Jarrah wood replaced by 
these works had. been down for from 13 to 17 years, that 
some Karri wood had been down for 21 years, and some 
deal for 22 years. 

Asphaltic graded granite 3in. thick, laid hot, rolled and 
squeegeed over with bitumen and chippings, cost 5s. 10d. 
without foundation. Aberdeen granite setts, 4in. by 6in., 
were laid in cement grouting, on a 12in. cement and clinker 
concrete foundation at 22s. 10d. per yard super with foun- 
dation. Tar spraying on 10 miles of roads cost 13d. per 
yard super. 

Wandsworth laid creosoted soft wood by contract, in 
which the schedule price per super yard for extra work was 
10s. 6d. exclusive of foundation. It tar-sprayed no less 
than 2,256,349 super yards at a cost for first coat of 1,)d. 
per super yard covered with grit, and of 14d. for second- 
coat work. If granite chips were used the cost was 1 yd. 
per super yard for first coat work. The approximate 
saving in scavenging and in watering for the year ended 
March 31st as compared with the year ended March, 
1907, when no tar spraying was done, was £17,681, the 
percentage decreases in cost being 29 and 70 with regard 
to the two items respectively. 

The cost to Westminster of laying the Haymarket with 
9in. by 3in. by 5in. creosoted soft wood blocks, grouted with 
pitch, on an old concrete foundation 12in. thick, was 12s. 
per yard super, including 12 months’ maintenance. Rock 
asphalt 2in. thick was laid in another place on 9in. of con- 
crete for 9s. 3d. without and 17s. 3d. with foundation. 

Woolwich had creosoted yellow deal blocks laid on its 
own foundation by contract for 8s. 5d. per yard super 
without foundation, the cost of maintenance—period not 
stated—hbeing included. 

“* Lithomac ” asphalt macadam 4in. thick, in two layers 
—bottom 2}in. and top coat 1}in.—laid on an existing 
macadam roadway excavated to the required depth, and 
the foundation consolidated by steam rolling, cost 8s. per 
yard super without foundation. Compressed Limmer 
asphalt 2in. thick on 6in. of concrete was laid under a 
maintenance contract—period not specified—for lls. 6d. 
per yard super with foundation. Trinidad asphalt 
macadam, 4in. thick, in two layers—bottom 23in. and 
top coat ljin.—cost 10s. per yard super. ‘“ Durax”’ 
granite sett paving was laid in intersecting segmental 
courses on a bed of fin. tarred chippings, joints made up, 
consolidated by steam rolling, grouted with boiling pitch 
and the surface blinded with chippings before the pitch 
solidified, the cost being 8s. 2d. per yard super The cost 
of tar spraying 125,000 yards super was 2d. per square 
yard, including sand and granite chippings. 








Tue Roya AGRICULTURAL SHOW.—The regulations for the 
exhibition and trials of agricultural implements, machinery, 
&c., at. the seventy-seventh annual exhibition of the Royal 
Agricultural Society of England, which is to be held in Man- 
chester from Tuesday, June 27th, to Saturday, July Ist 
next, are now ready for distribution and may be obtained by 
application to the Secretary, Mr. Thomas McRow, 16, Bedford- 
square, London, W.C. Prospective exhibitors are reminded 
that applications for space must be made on or before March 
20th and that post entries for agricultural articles only may be 
tendered up to Saturday, April Ist, but will carry double fees. 


FRICTION-DRIVEN DROP HAMMER. 


A NEw type of friction-driven drop hammer has just 
been designed by Brett’s Patent Lifter Company, Limited, 
of Coventry, especially for producing small stampings 
for munitions purposes. It is illustrated in the accompany- 
ing engravings. The weight of the head, exclusive of the 
top die, is 7 cwt., and this capacity of hammer is a useful 
size for producing several sizes of fuse parts, bases, shrapnel 
heads, &c. The particular hammer illustrated is intended 
for belt driving, but it can, of course, be driven by motor, 
or in any other way, if desired. 

e mechanism of the hammer is simple. It is illus- 
trated in Figs. 1 and 2. It will be understood that the 
main shaft S is always revolving. It carries keyed to it 
the grooved cast iron lifting drum A, into the groove in 
which fits a hard phosphor bronze friction block B. The 
latter is pivoted to a shackle C, which is itself hinged at 
one end to the top of the lifting lever D', but is free to 
move up and down in jaws in the top of the companion 
lifting lever D. The two lifting levers are bushed with 
phosphor bronze and are free to moye round the shaft 8. 
Attached to the shackle near its hinged end are the lifting 
ropes which carry the dropping head, and these ropes pass 
over a wrought iron pulley J, which is loose on the shaft S. 

The action of the hammer is as follows :—As soon as the 
cord F', which encircles a winch drum F made fast to the 
shaft S, and which is provided with a handle arranged at a 
height from the floor level which is convenient for the 
operator, is made taut by the latter it is gripped by the 
winch and pulls down the lever E, which is pivoted to the 
lifting lever D. The lever E is connected to the shackle 
C by an adjustable coupling G, which is built up of steel 
stampings. The effect of this movement is that the friction 
block B is forced down into the groove in the drum A, 
with the result that the shackle, lifting arms and ropes are 
all taken round with the grooved drum and the dropping 
head or hammer is lifted. When the tension on the cord 
F" is relaxed, the spring H, which is compressed at the 
same time as the friction block is applied to the drum, 
immediately pushes up the shackle C, thus withdrawing 
the friction block from the groove. The hammer then 
falls by its own weight and drags with it the shackle and 
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shackle so that it may always find its true face in the groove, 
and a film of oil is always maintained between the fric. 
tional surfaces in contact. The makers claim that this 
construction and arrangement render the water-cooling 
of the friction surfaces unnecessary. The heat asitis geno- 
rated is quickly dissipated by conduction and radiation, 
and the need for any external cooling device is obviated. 
How much this claim is justified is shown by the fact that 
the average life of the friction block—or blocks, as tho 
case may be, for the number used is multiplied as the 
| weight of the hammer, in larger machines, increases 
| ten months, and cases have been known in which the 
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Fig. 3—-FRICTION-DRIVEN DROP HAMMER 


same blocks have been in use for twice that length of time 
with the hammer constantly in use. 

The control of the hammer is very sensitive and quite 
a light pull is all that is required to raise the hammer head, 
so that a boy or girl can work it and reach a large output 
of finished stampings. In some cases hammers of this 
type are being driven by the stamper himself. It is an 
easy matter with this hammer to turn out a stamping 
every half minute. 

The general construction of the machine is so well shown 
in the engravings that no further description is necessary. 








THE JANUARY ZEPPELIN RAIDS ON PARIS. 


Some particulars regarding the two attempted Zeppelin 
raids on Paris on January 29th and 30th last are given in 
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Fig. 2—MECHANISM OF FRICTION-DRIVEN DROP HAMMER 


lifting levers, so that the latter again stand vertically, 
as shown in Fig. 2. As the friction block is lifted clear 
of the groove in the drum the falling of the hammer is in 
no way impeded by it. The hammer can, in addition to 
being lifted and allowed to drop, be arrested at any point 
in its upward or downward course, simply by adjusting 
the pressure on the cord F! and holding the handle 
stationary. C* course, to hold the hammer suspended 
means that the grooved drum must slip past the friction 
block and this friction will, naturally, generate heat. But 
' the friction block is flexibly hinged or pivoted to the 


the issue of February 19th of our contemporary Le Génie 

Cwil. On both occasions, apparently, only one airship 

took part in the attack and on neither were bombs dropped 

near the centre of the city. On January 29th the missiles 
| fell on the north-east periphery of the town and in the 
| surrounding district, while on the 30th they only fell in 
| the northern outskirts. » 

On both nights it was anything but clear and there was 
no moon. On January 29th the. clouds were hanging 
fairly low—about 800 m. to 1000 m. (say from 2600ft. to 
3300ft.)—so that it was practically impossible to reach 
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airships with the beams of projectors, since they were well 
above these clouds. On the 30th there was a thick fog, 
and it is conjectured that the pilot got out of his reckoning 
and mistook a few lights in the suburbs for the actual lights 
of Paris. It is certain that on the first night, at any rate, 
the Zeppelin was very high. The French aviators estimated 
the height at over 3000 m. (nearly 10,000ft.), and they 
alone had an opportunity of judging, for nobody saw the 
airships from the ground on either night. The exhausts 
from their engines were, however, heard, but they are 
reported not to have made much noise, and our con- 
temporary remarks that this may possibly be accounted 
for by reason of their great height. It is thought that 
both airships were of the super-Zeppelin type, with a gas 
capacity of some 32,000 cubic metres (or over 1,130,000 
cubic feet), and that, they had a greater capability for 
rising quickly and a higher speed that the earlier types of 
Zeppelin. 

As was the case in the raids in this country, two types 
of bombs were dropped—incendiary and explosive. The 
former were small as compared with the latter and they 
were charged with some hydro-carbon—possibly benzene 
—and pitch, with a percussion fuse and some thermite to 
set fire to the hydrocarbon. They were pear-shaped and 
not cylindrical, as were the first bombs of the kind employed 
by the Germans. The explosive bombs, on the other 
hand, were spherical, and, apparently, of metal from 
gin. to lin. thick. Two sizes were used, the smaller of 
which weighed about 132 lb. and the larger 220 1b. The 
explosive employed is said to have been trinitrotoluene, 
of which the smaller bombs contained some 44 lb. and 
the larger 66 lb. The fuses were of copper and were of 
the percussion type, with, however, a distinct period of 
delay, for the explosion did not occur at the moment of 
impact, but at an appreciable interval later, so that the 
projectile had time to get well inside any building it 
might strike before it exploded. The mere momentum 
acquired by these heavy weights in their fall is, of course, 
quite enough to enable them to smash through almost 
any obstruction, Our,contemporary, in fact, calculates 
that the striking energy of a 100-kilo. (220 lb.) bomb falling 
from a height of 3000 m. would be as much as 200 metre- 
tons (say, 650 foot-tons). One of the 120 1b. bombs fell 
on a roadway immediately above one of the tunnels of 
the Paris Métropolitain Railway, near a station, and at 
a point where there was only a thickness of about 6ft. 6in. 
of covering above the extrados of the tunnel. A cavity 
was made in the road which measured some 20ft. by 16ft. 
in surface, but the line itself was uninjured, and traffic 
was resumed almost immediately. On the other hand, a 
five-storeyed empty house, the walls of which were of 
brick and just over lft. thick, was entirely demolished 
by the explosion of one bomb. 

The first airship dropped eighteen explosive bombs of 
the two sizes, while the second discharged nineteen 
incendiary and twenty-seven explosive bombs. Our 
contemporary estimates that the actual weight of the 
bombs in the first case was nearly 3100 lb., and of those 
in the second case more than than 4100 Ib. As a result 
of the two attacks twenty-six persons were killed and 
twenty-seven wounded, and among the whole fifty-three 
there was only one soldier, and he was home on leave. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Finished Iron and Government Price Action. 


DeFInIre information about price fixing in the 
manufactured iron trade is still lacking. It is rumoured 
that marked bars have been subjected to a maximum of 
£14 15s. at makers’ works, which is £1 5s. above the basis 
last fixed by the makers. This basis has ceased to have 
much significance, however, a premium of £1 per ton 
having been charged, which would bring the actual price 
to almost the level now indicated as official. Some makers 
are off the market altogether. Rumour puts the maximum 
for merchant bars at £13 5s., but little reliance is placed 
upon it. Manufacturers are quoting a higher price than 
this, and they intimate that the impossibility of fixing 
any definite specification will leave their freedom little 
affected. The anomalous position as to maximum prices 
keeps business within closely circumscribed limits. Until 
the full range of maxima, operative in all districts, has 
been arrived at the position must remain extremely un- 
satisfactory. As already indicated, the urgent demand of 
consumers has already ~carried the values right above 
figures agreed upon with the Ministry of Munitions. The 
position of the merchant and of the export trade is still 
undefined, at any rate so far as the average trader is 
concerned. Unmarked bars were rather stronger on 
*Change, £13 15s. being the minimum quotation for iron 
delivered. Iron and steel hoops moved up about. 10s. 
Lancashire makers were asking as much as £18 for iron 
hoops and £17 15s. for soft steel hoops, but South Stafford- 
shire rollers were more modest, business being accepted 
at about £17 for steel hoops. Small rounds, three-eighths 
basis, are easier at £15, with the usual extras for lighter 
gauges. Demand from France has fallen off. The scarcity 
of billets has driven steel rounds up to about £17 10s. 


Closing Galvanised Ironworks. 


Galvanisers have to pay something like £105 to 
£107 for spelter, and steel sheet bars are still very difficult 
to get, the ruling price being £12 to £12 10s. for Bessemer. 
Most of the sheet mills are now controlled, and the Govern- 
ment takes care that raw material is forthcoming to meet 
its own requirements. But only a small surplus over and 
above this is being turned out, and millowners are not 
prepared to commit themselves, in view of the uncer- 
tainties of the outlook. To-day—Thursday’s—price for 
galvanised sheets, 24 gauge, was £28, 25 gauge being 
quoted at £30, and 26 gauge at £31 10s. Private customers 
are following the example of the Government, which is 
substituting black sheets for galvanised in field structures 
and any other pu to which they can be put. Black 


rposes : 
sheets are on offer at £18, with £1 extra for painting. The 





number of galvanisers and sheet makers has been con- 
siderably reduced in the last six months. Other makers 
now declare their intention of giving up manufacturing 
and closing their sheet mills until there is a change for the 
better in the trade prospects of this important branch. 
The present output of the district-has been very con- 
siderably reduced compared with normal times, and 
galvanisers with anything to sell are able to obtain almost 
fancy prices. 


Pig Iron and the New ‘‘ Maximum” Declaration. 


The new and firm attitude of the Government 
in relation to maximum prices prescribed by the Ministry 
of Munitions in the pig iron trade of the kingdom was the 
subject of much speculation to-day—Thursday—in Bir- 
mingham. There is a great diversity of opinion here as 
to the application of the maxima. It was very apparent 
this afternoon, however, that whatever local sellers 
thought of the merits of the case, they were less disposed 
than recently to take liberties with regard to transactions 
which in the strict interpretation of the regulations fell 
within the restrictions. Fortunately, in this district, a 
much more cautious spirit has been manifested than in 
the Cleveland district, and in no case have prices gone 
really beyond the maximum fixed for various Midland 
irons. In the Cleveland district, of course, a sort of fore- 
taste has been experienced of the slump which everyone 
expects will follow the termination of the war. It is 
notorious that for some weeks past buyers and sellers 
in that district have disregarded the Government minimum 
of 82s. 6d. Staffordshire smelters were very firm in their 
quotations this afternoon in Birmingham, although there 
was little business about. Cold blast was at 170s., and 
part-mine forge ranged from 87s. 6d. to 90s. Some business 
has been done at maximum rates for Derbyshire, but not 
a great deal. Forge, which was more freely offered than 
foundry, as affording a better profit margin, was quoted 
at 90s. to 90s. 6d. delivered. Foundry was 92s. North- 
ampton makers asked 84s., which is well within the maxi- 
mum. South Staffordshire part-mine could be bought at 
87s. 6d.; the maximum for this was said to have been put 
at 90s., but there was no authoritative confirmation. 
There is severe stringency in the scrap iron department. 
Melting scrap has come on the market a little more freely 
this week, but the price is as high as £6 10s. 


Steel Trade. 


There is still a great demand for steel of all 
kinds, but open-hearth steel is increasingly difficult to 


obtain, the Government making a constantly increasing ~ 


demand upon this material. Makers with any descrip- 
tion of steel to sell at an early date continue to have no 
difficulty in realising their own prices. The restriction 
of steel prices is doubtless affecting its purpose so far as 
Government contracts are ccncerned. It has not relieved 
the general position, however. Practically all the pro- 
duction of the principal works is going into official 
channels. Steel strip is in short supply at £17 10s. 
Sections and joists are quoted at the Government limit 
of £11 2s. 6d. f.o.t., but sales are only very small, since 
there is no material available for general traders. The 
imports of American semi-products are becoming still 
more attenuated. Sheet bars cannot be got, and billets 
are only arriving in driblets. The price of the latter works 
out at £12 10s. c.i.f. Liverpool. The orders which were 
placed in the United States towards the end of last year 
for ingot for rolling down prove to have been a good specu- 
lation. Supplies are arriving only irregularly though. 


North Staffordshire Iron and Steel Busy. 


The North Staffordshire steel works are booked 
up for orders under the control of the Ministry of Munitions 
for some weeks ahead, and a detailed account of output 
is required by the Department. The business done in 
bar iron has been rather quieter during the week, but 
£13 15s. is still a minimum figure, with £14 for special 
sizes. There is a premium of at least £1 on the official 
quotation of £13 10s. for marked bars. Iron plates may 
be purchased at anything from £14 15s. to £15 a ton. 
Hoop iron, too, has hardened in price, £17 10s. being 
demanded in some quarters. 


War Work Output. 


One of the first considerations for all Birmingham 
manufacturers continues to be the drain which the military 
are making on workshop stafis. The serious consequences 
are shown in the statements before the local tribunals, 
pointing clearly to the early closing of many departments 
which have hitherto contributed largely to the volume of 
local production. The loss of the commercial business, 
however, is the gain of the munition manufacturer. 
Suggestions have lately been made to the military 
authorities as to the gain which would accrue to produc- 
tion were the standards of finish slightly relaxed in regard 
to ordnance, shells and ammunition. Certain Birmingham 
firms have adopted the extreme course of using the 
captured German gun in Victoria-square, Birmingham, 
and the enemy shells and fuses which have come into their 
possession from the front, as a text. These firms have 
shown that while in the working parts there is the highest 
accuracy, the German has sacrificed the superfine finish 
which costs so much in labour and plant, and has preferred 
to use the productive power thus released for the multi- 
plication of output. The War-office, however, has 
abated hardly any of its earlier demands for the supply- 
ing of extreme finish. Concerning brass work for muni- 
tions contracts, it is a somewhat remarkable circumstance 
that although there are in the city some 350 brass-casting 
firms, few contracts are held direct, the bulk of the orders 
coming from shell manufacturers cr sub-contractors. The 
output of shell fuses and shrapnel tubes has increased 
enormously. Brass manufacturers are contributing 
largely to the reduction in the price of shells, to which 
the representative of the Minister of Munitions has just 
testified. In one particular line—a representative one— 
in which many thousands of articles are turned out in 
Birmingham each week, the price cf 4s. 8d. which was 
paid until quite recently has now been reduced to 2s. 8d. 
per article. 











LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue general condition of trade in iron and steel 
is much as it was. Very little business outside that in 
connection with the war demand is being done, and 
buyers hesitate a good deal in view of possibilities as to 
Government interference with prices. The trouble is 
that after the experiences of the last few months one 
cannot place any reliance upon Government intimations 
as to this price or that. Many people have been badly 
hit by reason of the vacillation with regard to pig iron, 
and general confidence is seriously shaken all round. 
Trading in such conditions is more than usually difficult, 
and there is a very distinct tendency to abstain from 
business altogether. 


Pig Iron. 


The market for pig iron is in a very uncomfortable 
condition, and very few people desire to’do anything in 
it. If the Government thinks that it has provided for 
a supply of Cleveland iron at 82s. 6d. per ton on trucks 
it is making a mistake. No such iron could be bought 
here and it is impossible to obtain any clear idea at what 
price Cleveland iron can be bought. I heard of one offer 
at 87s. on trucks, but this does not prove that any quantity 
could be bought, and in any case the price is a long way 
above the supposed maximum. The result of this un- 
certainty is, of course, that the ordinary business. in 
Midland foundry iron cannot be done. So long as there 
is a chance of a forced supply from Cleveland at 82s. 6d. on 
trucks the consumer here is not willing to pay 87s. 6d. 
on trucks for Derbyshire or Lincolnshire iron; and, on 
the other hand, so long as Cleveland holds out against 
the maximum, makers of the Midland iron are not willing 
to sell at less than 87s. 6d. So we come to an impasse. 
Opinions, of course, differ as to the eventual result, but 
it is at least conceivable that the Cleveland maximum 
will be found impracticable and will be raised to 87s. 6d. 
or 90s. This is the more probable because of the position 
in Scotch iron. To bring the two classes of foundry iron 
into reasonable relationship the Scotch price would have 
to be reduced about 30s. per ton, and one scarcely believes 
that the Government will attempt such a drastic reduc- 
tion. When the previous maxima were fixed they 
were all well above the current prices. For instance, 
Derbyshire iron was selling at 77s. when the Government 
fixed the maximum of 87s. 6d. There is therefore no 
precedent for fixing a maximum below the actual prices 
which are being paid. Hence the Scotch problem presents 
new features, for it would be absurd to deal with it on 
the old lines and fix the price at 5s. or 10s. per ton more 
than it is now. Consumers, however, are well within 
the rights and customs of the trade when they grumble at 
having to pay in some places 35s. and in others 40s. per 
ton more for Scotch than for common foundry iron. 
It is only a short time ago that they were complaining 
bitterly of a difference of 12s. There is also little doubt 
that Scottish ironmasters who get 117s. per ton at the 
furnaces for No. 3 foundry iron are doing too well to be 
let alone. A reasonable thing to do now would be to 
fix the maximum for Cleveland at 90s. on trucks and 
that for Scotch at 100s. on trucks, and to‘let it be clearly 
known throughout the trade that these prices were to 
be respected, while some distinct penalty should be pro- 
vided for the infraction of the arrangement. Of course, 
there should be a time limit, and, if possible, arrangements 
should be made about coke and ore, but the prices suggested 
would not probably interfere much with production 
during the next three months, or possibly up to the end 
of June. I make a present of this suggestion to the 
authorities, and without question they have shown them- 
selves sadly in need of someone kind enough to give them 
instruction and advice. 


Semi-steel. 


There is now practically nothing being done in 
the Manchester market in billets. Consumers will probably 
be in an awkward position for the second half of this 
year, although they may manage to struggle on until 
June. It is to be hoped that America will then be able 
to do something. The enormous increase in the output 
of iron and steel in America, which amounts now to some 
40 million tons, should relieve the market by and by, 
and after the war American exports of steel material are 
going to be a menace to our own trade. 


Scrap. 


There is still a very good demand for heavy 
wrought scrap for the forges in Lancashire, and prices 
are fairly firm at 110s. to 112s. 6d. per ton according to 
quality, with some lots held for 115s. In foundry scrap, 
however, the market is rather weak and very little buying 
is going on. Dealers would now probably accept some- 
thing under 95s. for the best quality of broken textile 
machinery scrap, whereas last week they were trying for 
100s.,.and 95s. had already been paid. The uncertainty 
with regard to pig iron, of course, affects this market. 
Buyers of scrap steel are now declining to pay 95s. here 
and try to buy in at 90s., but the dealers are not yet 
willing to take the latter price. 


Finished Material. 


Nothing definite is yet known here as to the 
rumours about controlling the prices in bar iron and bar 
steel, but, no doubt, some scheme is being discussed. 
The official minimum price of the Lancashire Bar Iron 
Association is still £13, and the actual prices obtained 
range from £13 10s. to £14 10s. These prices are for 
“Crown” bars. There being now no second quality 
bars recognised in the Lancashire trade, they are also 
for domestic use, the shipping prices not being controlled 
in the same way. 


Metals. 


The market for copper is very much as it was 
last week. Merchants here quote £132 per ton for ingot 
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copper, but there is still a legend lingering in the minds of 
consumers about copper at £100 per ton. Whether the 
Government is actually supplying any of its American 
copper to munition works at this latter price is uncertain, 
but in any case outsiders have to pay the higher price. 
Strong sheets are quoted at £148. As for tubes, whether 
copper or brass, it is uncertain whether any could be 
obtained, no matter what the price offered. Spelter is 
offered here at £110, and English pig lead at £35 10s. 
English tin £194 10s. 


Electric Power Plant Extension at Leigh. 


A special meeting of the Leigh Town Council 
was held on Monday last, when the Town Clerk was 
instructed to apply for the sanction of the Local Govern- 
ment Board to the borrowing of £18,300 for extensions 
to the electricity works. An order has just been placed for 
a 2000-kilowatt turbo set, comprising a Richardsons- 
Westgarth high-pressure turbine, coupled to a Siemens 
alternator and Deane and Beale condenser. This will 
make the second set of the kind supplied to the Leigh 
Town Council. Up to date about £66,000 have been 
expended on the works. 


Wages in the Engineering Trades. 


At a meeting of the Joint Committee of the 
Engineering and Kindred Trades held a few days ago in 
Manchester the result of the ballot of members of the 
several trades unions, including, amongst others, the 
Amalgamated Society of Engineers, machine workers, 
patternmakers, blacksmiths, brassfounders, &e. &c., 
with regard to the application for an increase of wages 
was announced, and another application is about to be 
made to the Manchester Engineering Employers’ Associa- 
tion with the above object. It will be remembered that 
the original application was for an advance in wages of 
6s. per week, and both the local conference and central 
authorities declined to accede to the claim. These 
authorities were supported in their decision by the Govern- 
ment Productions Committee. Up to the present the 
engineering craftsmen in this district have received one 
advance of 3s. per week since the war commenced. 


Engineering Workers and the Army. 


At the annual meeting of Mather and Platt, 
Limited, held last week, the chairman, Sir Wm. Mather, 
said that 668 of the firm’s men had joined the colours and 
that 36 held commissions, while 38 had been killed in 
action. Of those who had given their lives Lieut. Welsh 
was a young man of distinction, having taken honours in 
both science and classics at Cambridge and one in engi- 
neering science. A parallel case was that of Mr. Darwin, 
grandson of Charles Darwin, who had also been in the 
company’s service. 


Chamber of Commerce and Trade with the Enemy. 


As the result of the action of the majority of 
the members of the Manchester Chamber of Commerce 
in referring. back the memorandum with regard to the 
adherence to Free Trade after the war, to which reference 
was made in this column last week, the Board of Directors 
responsible for the memorandum, by a vote of 27 votes 
to 2, have resolved that they could not modify the state- 
ment in any material respect, and 30 out of 33 directors 
have handed in their resignations. Out of these 30 only 
three or four are directly associated with the engineering 
trades. Under the circumstances the Manchester Chamber 
is not represented at the meeting this week of the Asso- 
ciated Chambers of Commerce. 


Barrow-tn-FurNEss, Thursday. 
Hematites. 


The hematite pig iron market for this district 
continues to be very strong. There is a very full demand 
for iron, not only on local account, but from outside 
users, and makers have more trade offered than they can 
cope with. They have 25 furnaces in blast, and the 
output per furnace is greater than ever it has been, and 
the whole of this iron is going into prompt use. At Barrow 
and at Workington the steel makers are taking good and 
regular supplies direct from the furnaces. There are no 
indications as yet of any increase in the output. At the 
same time raisers of ore are doing their best to maintain 
a high rate of output. Orders are well held all round. 
Prices are at the maximum rates, with parcels of mixed 
numbers of Bessemer iron quoted at 127s. 6d. per ton net 
f.o.b. and special brands are at 140s. per ton. Warrants 
are idle at 115s. per ton net cash. 


iron Ore. 

For iron ore there is a _ brisk demand. 
Locally the requirements of smelters are very heavy. 
Shipments are being made from Cumberland ports of 
high-class ores to Scotland, but the exports of ore from 
Barrow have been very quiet for a long time, and it 
frequently happens that not a single ton is sent away 
from Ramsden Dock in a week. Prices are steady with 
good average sorts at 21s. to 30s. per ton, and the best 
ores are up to 38s. per ton net at mines. There is a good 
demand for foreign ores, and Spanish and Algerian grades 
are at 37s. 6d. per ton. A large cargo was discharged at 
Barrow last week for local use. Irish imports of ore are 
quiet at present. 


Steel: 

In the steel trade there is marked activity in 
the departments on munitions of war ; in fact, practically 
the whole of the branches at the Barrow Steel Works are 
on war work, little attention being possible in these days 
for ordinary commercial sorts. Rails are in easy demand, 
and heavy sections are quoted at £11 per ton, with light 
rails at £11 to £11 5s. per ton and heavy tram rails are 
at £11 15s. per ton. Billets are in good demand for shell 
making, &c., and are at £10 10s. per ton. Ship plates 


are at £11 10s. and boiler plates are still quoted at £12 10s. 
per ton. 
just now, nor rails either. 
busily employed. 


No plates are, however, being rolled at Barrow 
The foundry departments are 





Fuel. 


There is a brisk demand for coal, and good steam 
sorts are at 22s. 6d. per ton delivered from either Lanca- 
shire or Yorkshire pits. For house coal there is a strong 
demand. East Coast coke is quoted at 32s. to 38s. per 
ton delivered, and Lancashire qualities are at 30s. per ton 
delivered. ; 


Shipping. 


There is quietness in the shipping trade, both 
import and export. Considerable difficulty has been 
experienced in the matter of labour, and there has been 
much delay in the handling of ship’s cargoes. This applies 
not only to Barrow but other places which have been in 
regular trade with Barrow for years. 








SHEFFIELD. 
(From our own Correspondent.) 


The Steel Output. 


Ir, after the war, it be permitted to make public 
the various stages and proportions of the enormous 
development of the steel output in this district from the 
outbreak of hostilities onwards, some exceedingly interest- 
ing reading will be provided. But it is more than likely 
the full story will never be told. One thing is quite clear, 
or seems so, and that is that whilst there may be in 
prospect a shortage of steel, that shortage can only 
exist in the demand generally—-ordinary industrial as 
well as war requirements. It cannot be, as some writers 
have sought to contend, that already there is a gap 
between demand and supply in relation to steel for war 
material of any kind. What makes one quite certain 
upon this point is that fact that, with all the speeding- 
up of contracts for the Government and our Allies, 
there is still preserved a quite appreciable margin 
of private—especially oversea—trade. Whilst that 
remains true it must be admitted that the Government has 
within sight a very considerable reserve of output, and 
so long as that reserve is permitted to remain we are that 
much removed from any fear of a steel famine, so far as 
the vital needs of the country are concerned in this war. 
The actual fact is that the steel output in this district, at 
all events, is giving satisfaction, and almost every week 
sees its expansion. Indeed, it would not be surprising if 
the progress of the latter movement had already been so 
pronounced that the necessity for rushing up supplies 
had become less urgent than of late. In this connection 
something is due to the organisation work of the Govern- 
ment officials. In the old pre-war days their duties were 
at times performed in a more or less perfunctory manner. 
Now there is a keenness which enables them to co-operate 
with the controlled firms—in Sheffield that virtually 
means all the steel works—in obtaining output to a far 
greater capacity than had ever been thought possible. 
Few things escape the official eye nowadays, and wherever 
economies can be effected they are effected—not talked 
about and then quietly dropped. This state of things 
pertains not only to the steel works, but it is a question 
whether with regard to stocks, even in merchants’ hands— 
stocks of all kinds of metals capable of being used in 
munitions—Government officials are not keeping them- 
selves posted right up to date, and, of course, it is an 
open secret that the Ministry of Munitions is having a 
voice in merchants’ selling prices. Speaking generally, 
it may be taken for granted that, so far as the demand is 
at present concerned, the supply of steel for war work is 
excellent, and sufficient arrangements have been made 
to ensure its steady increase. The Government, I believe, 
is on top of the problem now. 


General Conditions. 


Since my remarks last week regarding rolling 
facilities, I have been in conversation with an acquaint- 
ance, well placed in steel circles, who told me of one or 
two instances in which the rush of rolling orders appeared 
to be easing down. Large firms that have had for a long 
time past more rolling work than they could manage to 
do for themselves are in twoor three cases finding that their 
rolling requirements can be, for the present, satisfied by 
their own mills. This will be very useful if it relieves the 
undoubted pressure which rolling mills generally are 
experiencing in other directions, for there is certainly a 
good deal of lost ground to be made up somewhere, and 
so long as all the mills cannot be run with day and night 
shifts it will be difficult anything like to clear off orders 
on the books. Departments which are specially under 
pressure just now are those making automobile steel, 
particularly the bullet-proof sheets, light steel castings 
for aeroplanes and other aircraft, files and twist drills 
from the largest to the smallest kind, small tools and 
mining steel and implements. The last-named is a very 
good line, the latest information revealing notable in- 
creases in the tonnage of these things imported by South 
Africa and Australia. Rifle steel is in heavy demand on 
home and Allies’ account. I heard a curious story 
recently to the effect that very large quantities of steel 
turnings and borings were being offered from Holland. 
It is not at all likely that the Dutch people are making 
that sort of scrap in such considerable volume, so that the 
inference is it must originate in the shell shops of the 
enemy. Germany is no doubt suffering from an overdose 
of this steel refuse, and would be very pleased to unload 
some of it on this side of the North Sea through the 
intermediary of Holland or any other convenient neutral. 
But I fancy the ruse will fail all right. Besides, we have 
plenty of turnings’ and borings “‘ made in England.” The 
market, in fact, is well supplied here and the prices of 
this stuff are low. With regard to crucible steel, the 
number of furnaces in operation is being continually 
increased, as labour of the right kind is secured, but there 
is still a difference between the actual output and the 
full capacity. It seems almost impossible to turn out 
sufficient high-speed steel for munition tools, &c., so that 
the wisdom of closely restricting export licences, more 
especially in the case of neutrals, is not far to seek. Com- 
pared with prices on this side of the Atlantic, the quotations 
of high-speed steel in the United States are too absurdly 


‘| tell us not only what to do, but how to do it.” 


high for anything, being roughly three times as high as for 
the English article. is difference might not have been 
nearly so wide but for the action of the Government in 
arranging with makers here to fix a maximum market. 


Round the Works. 


The War-office, I learn, is inviting tenders for 
30,000 carpenters’ oilstones, 27,000 claw hammers, 5000 
pick heads, 5000 shoemakers’ knives, and 4000 steel nippers. 
In addition, the annual contract for table cutlery for the 
use of naval officers is now being considered by makers, 
who are asked to tender for 20,000 ivory-handled knives, 
500 sets of carvers, and 500 electro-plated-handle knives. 
Regarding the increase in the number of electric steel- 
melting furnaces in this district, to which I have referred 
in previous letters, the fact that the output of gas by the 
Sheffield Gas Company during last year showed a con- 
siderable increase over that of the previous year, reminds 
me that while that is to be largely accounted for by the 
very extensive use of gas for furnaces now, gas is also 
being utilised as a ‘“‘starter’’ in the electric furnaces. 
At a meeting here recently, attention was drawn to the 
wastage of coke oven gas, which it was contended could 
be utilised for furnace work with great advantage and 
economy ; but whatever may be done in that direction it 
is quite plain that gas undertakings in a district like 
Sheffield should seriously consider the question of ‘‘ launch- 
ing out into the deep” and so gathering into their nets 
firms which not only could find, during the war, important 
uses for gas furnace developments, but which will probably 
require their retention under the altered circumstances 
we are all anticipating after the war. By the way, one 
of the arguments against electric furnaces is that for 
steel so made to equal crucible steel smaller furnaces 
are desirable. Now, I hear of a new type being built 
locally, specially designed to meet the peculiar require- 
ments of Sheffield steel. This furnace has very simple 
electrical and mechanical arrangements, only two upper 
electrodes and a conducting hearth, and works on the three- 
phase supply of high-tension current. Another point of 
interest is that the French-invented chain saw is now 
being made here in large quantities, the original design 
having been improved upon. These saws, which are being 
made for use at the front, are about 4ft. long, but being on 
the principle of a bicycle chain, may be folded up and carried 
in a soldier’s haversack. They have powerful teeth and 
are designed for rapidly cutting through trees or other 
wood projections. .The War-office is a big buyer; just 
as our Allies are ordering from Sheffield steel trench 
helmets. The work of stamping-out for finishing the 
latter has been one of the departments of war require- 
ments which supported the Sheffield electro-plate trade 
at a time when the demand for that ware fell right away 
and when it looked as if the industry would be ruined. 
Now, in addition to such things as steel helmets, these 
works are very busily turning out certain accessories of 
munitions. 


Very Outspoken. 


Members of the Coke Oven Managers’ Associa- 
tion, at a meeting held at the Applied Science Department 
of the Sheffield University on Saturday, listened to some 
very outspoken criticisms of that section of the Ministry 
of Munitions which has to do with coke ovens. In the 
course of a paper on ‘‘ Some Difficulties due to the War,” 
Mr. G. Stanley Cooper, B.Sc., referred to a circular received 
from the Ministry concerning the substitution of sulphuric 
acid by nitre-cake in the manufacture of sulphate of 
ammonia, and contended that it was high time the Depart- 
ment had someone to advise it who really understood 
by-product coking from the practical point of view, and 
who realised what some of the “fantastic propositions ”’ 
put forward occasionally really mean when applied on 
the works. Mr. Cooper exp a few much freer 
opinions still and added :—‘‘In view of the importance 
of benzol in the present crisis it is rather surprising that 
we have not had some official guidance with regard to the 
best method of working our plants to produce the largest 
yield of benzol, &c. The first step which the Ministry 
of Munitions ought to have taken was to appoint a com- 
mittee of practical men to investigate the question and 
give us all the benefit of those investigations. They should 

In contrast 
with this I was told only a few days ago, by an iron and 
steel merchant, that he was convinced they now had at 
the Ministry an official who thoroughly understands that 
branch of the industry. 


The Iron and Steel Market. 


Comparatively little business has been transacted 
in pig iron this week owing to the uncertainty of prices. 
Apparently the maxima prices are again in the melting- 
pot, and both buyers and sellers are awaiting a definite 
arrangement. According to the original plan, and taking 
into account the recent advance in ore and coke, the 
maximum figure for East Coast mixed hematite would be 
140s. on trucks. East Coast special has been sold at a 
little over that price. The local steel works are consuming 
mixed and speciai hematite on a larger scale than ever. 
Business in common iron is almost stagnant, the market 
having been upset by the downward movement of Cleve- 
land warrants. Lincolnshire makers ask 87s. 6d. for all 
classes of iron, and their production is being kept down 
by difficulty in obtaining adequate supplies of coke. 
Derbyshire prices are quite nominal. Many of the 
foundries are, however, busier than. they have been, 
chiefly on war work. Scrap is scarcely so strong as it 
has been, but good heavy steel is worth 115s. and guaran- 
teed material up to £7. There is a great dearth of rolling 
steel scrap, and for old rails from £9 10s. to £10 has been 
paid. The rolling mills are finding useful material for 
their purposes in the ends cut off from shell bars. These 
command big prices. For. prompt delivery as much as 
£12 5s. is being paid for soft basic billets. Acid billets are 
unchanged. 


Fuels, 


The position of steam coal continues strong, 
export to neutral countries being on a large scale.. Ship- 
ments to France and Italy are rather lighter, but still 
considerable in volume. Specifications to contracts are 
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extremely heavy and appear to be increasing. In numerous 
cases works have been unable to obtain their full deliveries 
under contract, especially where consumption has been 
substantially increased, and the question of ample supplies 
for munition works will, no doubt, in the future more 
seriously engage the attention of the authorities. At any 
rate, everything points to the position becoming more 
acute each week, and it may soon be necessary to curtail 
supplies to works not employed on munitions, for small 
fuels, if not for large coal. Scarcely any small coal is 
available in the open market, and users not provided for 
under contract are becoming anxious. Coke for making 
crucible steel is less scarce for the moment, but prices are 
high, as much as 42s. (delivered) being demanded in the 
open market. Current prices for steam coal for the 
inland market at pits :—Best South Yorkshire hards, 
17s. 6d. to 18s. 6d.; best Derbyshire ditto, 17s. to 17s. 6d.; 
seconds, 16s. to 16s. 6d.; steam cobbles, 16s. to 16s. 6d.; 
steam nuts, 15s. to 16s. Open market and export prices 
are substantially higher. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


ALTHOUGH more than a week has elapsed since 
the Government insisted on adherence to a maximum for 
No. 3 Cleveland pig iron, the market is still unsettled. 
The Government’s announcement came as a great surprise. 
The market, however, has steadied since. Numerous pro- 
blems arising out of the new order of things have cropped 
up and demand solution in the interests of the trade. Makers 
are supplying such little prompt iron as they have avail- 
able at 82s. 6d., the maximum price, but they will not 
commit themselves forward at this figure. It is doubtful 
whether the rights of consumers can apply beyond imme- 
diate requirements. In any case, makers are very fully 
sold ahead, and much of this iron, it should be pointed out, 
is deliverable at figures very far below the recent inflated 
rate and much lower, indeed, than the existing maximum. 
Much interest centres in the future of the warrant store. 
In many quarters it is believed that before long the store 
will be commandeered. That, probably, would only be 
anticipating its disappearance by a short period, for during 
February the stock has diminished by no less than 
12,633 tons, the total now standing at 83,191 tons, of 
which 80,406 tons are of the No. 3 quality. It is obvious 
that if the maximum is to be 82s. 6d., merchants must for 
the time drop out of the home trade, and the consumers 
will have to forego the customs and conveniences of many 
years. The merchants’ export price for No. 3 G.M.B. 
Cleveland pig iron for prompt shipment is round about 
85s., No. 1 being 89s., No. 4 foundry 84s., and No. 4 forge 
82s. 6d. In the home trade No. 4 foundry and No. 4 forge 
are quoted at 82s. 6d., and the premium of 4s. for No. 1 
is maintained, 


Hematite Pig Iron. 


The hematite pig iron trade continues very active. 
The whole of the output is going into immediate con- 
sumption, and makers have no iron available for early 
delivery. The rise in the price of foreign ore is making 
the original maximum of 122s. 6d. for home sales in- 
creasingly disproportionate, and this, it is understood, 
is at present the subject of fresh negotiations between the 
makers and the Ministry of Munitions. This maximum 
was based on ore at 34s., with a 17s. freight. Ore is now 
at a minimum of 42s., with a 25s. freight. Under the 
sliding scale, therefore, a sum of at least 16s. has to be 
added to the hematite quotation, bringing it up to 138s. 6d., 
while if 3s. be added in respect of coke, the total comes 
to no less than 141s. 6d. The discussion turns on the 
possibility of reducing the freights, and the authorities, 
it is stated, are again giving attention to this point. 
Meanwhile, the quotation for East Coast mixed numbers 
remains nominally around 140s. 


Iron-making Materials. 


There is very little business passing in the foreign 
ore trade just now. The freight is now 25s., and sellers 
quote a minimum of 42s. for best Bilbao Rubio of 50 per 
cent. quality, ex ship Tees. Coke is unaltered, though 
supplies are scarce. Good medium furnace kinds realise 
30s. 6d. delivered at the works. 


Satisfactory Trade. 


Notwithstanding the many obstacles with which 
trade has had to contend during the past year, what must 
he regarded as a most satisfactory record of the commercial 
activity of the district has been issued this week by the 
Middlesbrough Chamber of Commerce. When the war 
broke out the large exports of iron and steel goods from 
the port of Middlesbrough were completely cut off, but 
in the early part of last year there was a remarkable 
recovery, thanks to the clearing of the seas by the British 
Fleet and the surmounting of financial and other diffi- 
culties with neutral countries. 


Miners and Non-union Labour. 


The non-union difficulty, which has once more 
cropped up at some of the ironstone mines in Cleveland, 
is viewed seriously, not only by the leaders of the Cleve- 
land Miners’ and Quarrymen’s Association, but also by 
the Cleveland ironmasters, for unless the men who are 
holding aloof fall into line it is feared that drastic action 
will he taken. The places affected are Loftus and Ling- 
dale, two of the largest ironstone areas in Cleveland. 
At the former place the matter is being discussed with 
the non-unionists, and there is reason for hope that a 
satisfactory solution may be found. Numbers of men 
have already declared their intention of joining the 
Association, and if the others follow suit the trouble may 
be averted. At Lingdale, however, the position is 
acute. A large number of men and youths is affected, 
and so far they have remained obdurate to the appeals of 
the union men. Long and earnest discussion has been 


given this week to the subject by the Executive Com- 
mittee of the Miners’ Association, the view being freely 





expressed that non-union men are taking advantage of the 
present crisis. It was decided that a ballot of the members 
should be taken. 


Manufactured Iron and Steel. 


The activity in the manufactured iron and steel 
trades continues unabated. An enormous output of 
steel is proceeding, the works being more than ever con- 
centrated upon the turning out of war material and 
munitions. Every effort is being made to expand pro- 
duction with the minimum of delay, and to expedite 
deliveries, but at present the demand is far from being 
met. Arrangements are being made for the restarting of 
the Warrenby works as early as possible, so that the 
position is likely to be relieved in the very near future. 
The Government announcement that it proposes to 
liberate more material for shipbuilding purposes has 
aroused much interest among steel manufacturers. So 
far nothing definite has been done, but producers are not 
at all anxious that the new departure should take imme- 
diate effect, for it would mean in many cases the execution 
of deliveries against contracts fixed at prices considerably 
below those now ruling. Indeed some manufacturers 
would not face the fulfilment of certain bookings that they 
have on hand for ship plates and angles. There is no 
relaxation in the demand for finished iron. The following 
are the principal market quotations :—-Common iron bars, 
£13 10s.; best bars, £13 17s. 6d.; double best bars, 
£14 5s.; treble best bars, £14 12s. 6d.; packing iron, £9 
to £9 5s.; packing iron, tapered, £10 15s.; iron ship angles, 
£13 10s.; iron ship and girder rivets, £15; steel bars, 
basic, £13; steel bars, Siemens, £13; steel hoops, £11 ; 
steel ship plates, £11 10s.; steel boiler plates, £13; steel 
ship plates, £11 10s.; steel boiler plates, £13; steel ship 
angles, £11 2s. 6d.; steel sheets, singles, £13; steel sheets, 
doubles, £13 10s.; steel joists, £11 2s. 6d.; steel strip, £12 
to £12 2s. 6d.; heavy sections of steel rails, £11; steel 
railway sleepers, £12—all less 24 per cent. f.o.t., except 
steel ship plates, steel angles and joists. Rails and sleepers 
are net f.o.b. 


The Coal Trade, 


The coal market keeps exceptionally strong and 
active. The shortage of fuel of all descriptions continues 
pronounced, and owing to the scarcity of labour many 
collieries are quite unable to meet the heavy demands 
made upon them. Though the restricted issue of licences 
for exporting coal confines foreign business to small limits, 
there is very little coal of any description being offered in 
the home market. A numerous arrival of tonnage over the 
week-end has considerably improved the colliery position 
and generally has tended to strengthen the tone through- 
out the coal market. There is at present no inclination on 
the part of colliery owners to contract far ahead ; forward 
business, therefore, is not being done in very large volume. 
The market holds well in every department, and no decline 
need be anticipated in any department of the trade. Best 
steams, both Blyth and Tyne primes, are as strong as 
ever. Seconds are in good demand, and are an improving 
feature, which may also be said of unscreened sorts for 
bunkers, while smalls continue to be maintained by a 
constantly improving demand, which more than counter- 
balances any difficulty experienced in the way of licensing. 
The Durham section continues very steady. Gas coals 
show rather a better tone than last week, while coking 
coals are firm, with slightly larger quantities available. 
The freight market is irregular. Quotations :—North- 
umberlands : Best Blyths, 32s. 6d. to 35s.; second Blyths, 
28s. 6d. to 30s.; unscreened, 25s. to 26s.; best smalls, 
16s. to 16s. 6d.; households, 35s.; bunkers, 26s.; Tyne 
prime steams, 35s.; Tyne second steams, 30s.; special 
Tyne smalls, 17s. 3d. to 18s.; ordinary smalls, lds. to 
15s. 6d. Durhams: Best gas, 26s.; second gas, 24s. to 
25s.; special Wear gas, 27s.; smithy, 26s.; coking un- 
screened, 25s.; coking smalls, 24s.; ordinary unscreened 
bunkers, 25s. to 26s.; best bunkers, 27s.; foundry coke, 
40s. to 42s. 6d.; furnace coke, 40s. for export ; gas coke, 
27s. to 28s. 


Labour at the Mines. 


There is a shortage of labour at the coal mines 
in the county of Durham. At a private conference a few 
days ago the colliery owners suggested that the leaders 
should allow the surface workers, who are joining the 
forces under the Military Service Act, to be replaced by 
women and girls. Underground workers, being starred, 
are only allowed to join the colours if they can be spared, 
but with regard to the rank and file of surface workers 
there are no restrictions, and they are being called up in 
such large numbers that it is becoming increasingly 
difficult to carry on surface work. The owners expressed 
their regret that out of sheer necessity they are being 
driven in a direction which is as repulsive to them as the 
miners’ leaders, and both sides are agreed in hoping that 
this step will not have to be resorted to. The miners’ 
leaders have suggested te the owners a very practical 
scheme of making good the shortage. There are at least 
10,000 old men on the Permanent Relief Superannuation 
Fund, whose ages vary from sixty to eighty, and a con- 
siderable number of these men only gave up work as 
coal hewers automatically on reaching sixty, and could 
have continued for a few years longer, but for the age 
limit which is imposed by owners. It is estimated that 
between 2000 and 3000 could resume work on the surface 
for the period of the war. An arrangement is being entered 
into with the Permanent Relief Fund Committee for all 
those who are willing and feel capable to commence work, 
and they are to be given a guarantee that their connection 
with the Fund will not suffer. The owners have been 
very much impressed with the suggestion, and are giving 
the men’s leaders ample time to, put the scheme into 
operation. 








SCOTLAND. 
(From our own Correspondent.) 
No Change. 


Apart from a further rise in values generally, 
there is no change in the industrial position in Scotland. 
Works and factories everywhere, particularly those 





engaged on Government work, are working under extreme 
pressure and intense activity prevails, despite the many 
difficulties in the way of the smooth running of business. 
The scarcity of raw materials is being keenly felt, and 
along with an insufficiency of labour is the cause of con- 
siderable lost time. Private business is now practically 
non-existent, and the calling up of men engaged on other 
than Government work will complete the elimination 
process. 


Clyde Shipbuilding. 


Although it is understood that the Government 
is sanctioning additional facilities for the construction of 
merchant vessels there is, as yet, no marked increase in 
the production of tonnage. Although the returns for 
February, amounting to 5710 tons, show a large increase 
over the return for January, the figures are still remarkably 
low. It has been stated, though not confirmed, that 
contracts for liners have been placed with Clyde firms, 
including four passenger and cargo steamers for the 
Cunard Line, two to be built by Messrs. Beardmore, 
Dalmuir, and two by Messrs. Henderson, Partick, while 
the Booth Steamship Company, Liverpool, is said to 
have placed a steamer with Messrs. Barclay, Curle and Co. 
Work in all districts is very plentiful, but, of course, 
mainly on Government account. So far as regards 
mercantile work generally, the prospects are that this 
class of business will continue to be represented by low 
tonnage figures throughout the year. 


Pig Iron. 

Scottish pig iron continues very strong, and 
fairly good sales of makers’ iron have been put through. 
Hematite is moving away freely and ordinary qualities 
are in good demand both for home and export. The 
warrant market opened strongly. but on Wednesday, 
owing to the reported action of the Government in fixing 
a maximum price of 82s. 6d. per ton for Cleveland iron, 
a sensational drop in prices took place to the extent of 
between 7s. and 8s. per ton. There was a more confident 
feeling in the market thereafter, but the closing price oi 
Cleveland iron at 87s. 14d. per ton cash buyers shows a 
loss of 8s. 34d. per ton on the week. 


Quotations. 


The prices of Scotch: makers’ iron have been still 
further increased and are quoted as follows :—Monkland, 
f.a.s. at Glasgow, No. 1, 120s.; No. 3, 115s.; Govan, No. |, 
113s. 6d.; No. 3, 112s. 6d.; Carnbroe, No. 1, 117s. 6d.; 
No. 3, 112s. 6d.; Clyde, Gartsherrie and Calder, Nos. |, 
127s. 6d.; Nos. 3, 120s.; Summerlee, No. 1, 125s.; No. 3, 
120s.; Langloan, No. 1, 122s. 6d.; No. 3, 117s. 6d.; Glen- 
garnock, at Ardrossan, No. 1, 120s.; No. 3, 118s.; Eglinton, 
at Ardrossan or Troon, No. 1, 120s8.; No. 3, 118s.; Dal- 
mellington, at Ayr, No. 1, 118s. 6d.; No. 3, 116s. 6d.; Shotts, 
at Leith, No. 1, 127s. 6d.; No. 3, 120s. per ton. 


Finished Iron and Steel. 


There is practically nothing new of importance 
to report with regard to the Scotch steel trade. Great 
pressure still exists for delivery of steel of all kinds, and 
mills are employed to their utmost capacity. Very little 
ordinary mercantile business is passing, and the bulk of 
the output is either directly or indirectly taken up for 
Government work. The export inquiry continues satis- 
factory. An extraordinarily heavy demand exists for 
black sheets, and makers are finding it quite impossible 
to cope with the business on hand, and large arrears of 
deliveries are accumulating. Galvanised sheets, both 
flat and corrugated, are very dear owing to the high price 
of spelter. Malleable iron makers report heavy demands 
both for their iron and their steel products. ‘‘ Crown” 
iron bars are now quoted about £14 per ton, less 5 per cent. 
for home delivery, and £13 5s. per ton net for export, 
while prices of mild steel bars vary from £16 10s. to £17 10s. 
per ton, less 5 per cent. home delivery, and an equivalent 
for export. 


Scotch Iron and Steel Imports. 


The following is a statement of the imports of 
certain kinds of iron and steel manufactures into Scottish 
ports during the month of January :—Iron bars, angles, 
&c., ex Continent, 75 tons, value £1461 ; ex United States, 
222 tons, value £2331. Steel bars, angles, &c., ex Con- 
tinent, 3 tons, value £76; ex United States, 1613 tons, 
value £15,762. Iron and steel hoops and strips, ex 
United States, 986 tons, value £9207. Iron and steel 
plates and sheets, ex Continent, 13 tons, value £180; 
ex United States, 1764 tons, value £22,574. Totals : 
Ex Continent, 91 tons, value £1717; ex United States, 
4585 tons, value £49,874. 


Coal. 

The strong upward tendency in the Scotch coal 
trade which has manifested itself for some time still 
continues and shows no immediate signs of slackening 
off. Active conditions prevail in all districts, and the 
demand is largely in excess of the supply both on home 
and export account. The position in the West of Scotland 
is particularly steady. Ell coal is very firm and splints 
of all classes are difficult to arrange, and applications for 
licences are closely scrutinised, as the Government is 
endeavouring to conserve the supply of this class of coal. 
Navigations and steams are heavily booked, and all sizes 
of washed nuts are being eagerly taken up. Business in 
Fifeshire and the Lothians is very brisk, and as the Govern- 
ment requirements appear to be satisfied the collieries 
will have an opportunity of working off some of their 
arrears. Most qualities of coal are fully sold, however, 
for some time ahead. The shipments of coal from Scottish 
ports during the past week amounted to 185,797 tons, 
compared with 170,686 in the preceding week and 220,830 
tons in the corresponding week of last year. Ell coal is 
quoted, f.o.b. at Glasgow, 23s. to 23s. 6d.; splints, 25s. to 
33s.; navigations, 26s.; steams, 19s. to 22s.; treble nuts, 
21s. to 21s. 6d.; doubles, 20s. 6d. to 21s.; singles, 19s. 3d. 
to 19s. 9d.; best screened navigations, f.o.b. at Methil or 
Burntisland, 26s. to 27s.; first-class steams, 27s. 6d.; best 
screened steam coal, f.o.b. at Leith, 23s. 6d. to 24s. 6d. 
per ton. 
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Miners’ Wages. 


An application having been made to the Scottish 
Coalowners’ Association for a further increase of 18} per 
cent, on the 1888 basis in the wages of the Scottish miners, 
it has been arranged to hold a meeting of the Scottish 
Coal Conciliation Board in Glasgow on March 7th. The 
present wage of the miners in Scotland is 8s. 9d. per day. 
One hundred thousand miners are embraced in the claim, 
which is made as the result of the realised prices of coal. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Cardiff Coal Trade. 


Durie the past week the coal trade, while 
pursuing a quiet and uneventful course, has never re- 
covered from the dislocating effects created by the bad 
weather in delaying tonnage. Other factors have probably 
entered into the question to some extent, but the fact 
remains that there is weakness in some directions. Prior 
to the gales of a week or so ago, values were at a very high 
level, and of a somewhat fictitious character, but they have 
fallen from this pinnacle. It is, nevertheless, rather 
surprising, inasmuch as tonnage in dock has been com- 
paratively good, and the activities of the Admiralty 
authorities have been well maintained. At the same time 
there is not the same pressure. Business is slackening off, 
owing to freight rates having further advanced, and in 
some cases beaten all previous records, while merchants, 
although having plenty of orders in hand, have difficulty 
in getting licences. Freight rates have now reached 85s. 
for Genoa, 52f. for Bordeaux, 26s. 6d: for Rouen, while 
for Marseilles with Swansea loading 93f. has been con- 
ceded. Tonnage is extremely scarce, and even at the 
figures indicated it hardly seems as if the market has 
touched top. 


Future Business. 


Coal exporters are not very optimistic about 
future business, which accounts for the dull tone just now 
prevalent. Operations are so hedged in by regulations 
and restrictions that business is undoubtedly extremely 
difficult. The new regulation concerning the licensing 
of British-owned steamers over 500 tons gross, which 
came into operation on March Ist, created no feelings of 
alarm. In fact, there were no signs of any excitement. 
It was felt that some dislocation might be caused at times, 
and business might be retarded, assuming that delays 
in getting licences were experienced, as was the case 
when coal export licences were introduced. But it is 
hoped that the authorities have benefited by past experi- 
ence and that arrangements will be made for shipping 
licences to be dealt with as expeditiously as possible in 
order to reduce to a minimum any complaints in this 
direction. There bas been no particular mention during 
the past week of shortage of coal supplies, although the 
action of the War Trades Department in declining coal 
export licences for neutral countries is aimed at directing 
supplies more to Allied countries. Returns of recent 
foreign coal exports show that so far as Cardiff is con- 
cerned, round about 70 per cent. of the exports have gone 
to Allied countries and to foreign coaling stations. It is 
evident that the authorities feel that production could be 
very much improved, and this week Mr. W. Brace appealed 
to miners to work more regularly. 


Irregular Working. 


That there is room for considerable improvement 
is shown by the remarks of Mr. T. C. Graham at the annual 
meeting of Graham’s Navigation (Merthyr) Collieries, 
Limited. He stated that for the year ended December 
3ist last their output would have been at least 20 per cent. 
larger if the colliers had worked more regularly. Only 
60 per cent. of the responsible colliers worked full time, 
24 per cent. five days per week, 11 per cent. four days per 
week, and 5 per cent. three days and less. It was a regular 
thing on Mondays and Tuesdays every week for 21 per 
cent. of the working places to be idle through absentees. 


Coalfield Outlook. 


The outlook in the coalfield is far from bright, 
as the result of the coalowners declining to give way to the 
demands of the men in regard to the Sunday night shift, 
ostlers’ bonus and craftsmen’s demands. The Executive 
Council of the Miners’ Federation met this week, when it 
was given out that a crisis was impending consequent 
upon the owners’ uncompromising attitude, and it was 
resolved to hold a special meeting of the Council on 
Tuesday next to consider the three points in questiou and 
the steps to be adopted. 


Miners’ Wages. 


Lord Muir Mackenzie, G.C.B., paid his first visit 
to Cardiff as the new independent chairman of the Con- 
ciliation Board for the Coal Trade of South Wales on 
Friday last, and presided at a meeting of the Board to 
hear the arguments put forward by the miners’ leaders 
and the coalowners respecting their applications for a 
variation of the general wage rate. The wage rate is 
now 25.83 per cent. above the new standard, or 88} per 
cent. above the standard of 1879. The workmen applied 
for an advance of 5 per cent., while the owners put in 
for a reduction of 3} per cent., the latter basing their 
claim on the reduced selling price for the last quarter and 
on the Jower output. Lord Muir Mackenzie, who expressed 
regret that the Board had not seen its way clear to fix 
upon an equivalent so as to act as a guide in fixing wages 
payable to the workmen, reserved his award, as was 
expected, but promised to send it in the course of a few 
days. 

LATER. 


The secretaries of the South Wales Coalowners’ Asso- 
ciation and the Miners’ Federation received a formal com- 
munication on Wednesday from Lord Muir Mackenzie, 
G.C.B., the new independent chairman, giving his casting 
vote against the applications of the owners and the work- 


‘agreement has been committed. 





men, so that the general wage remains unaltered at 
25.83 per cent. above the standard of 1915. 


Foreign Coal Exports. 


Foreign coal shipments last week from this 
district were no more satisfactory than those for the 
preceding weeks, as the figure compares badly with the 
corresponding period of last year. The only conclusion 
which can be drawn from the returns—whiech, of course, 
do not include Government supplies—is that coals are 
going to the Allies, but there is no count of these, as in 
a large measure they come under the arrangements made 
by the Government, and are therefore excluded. The 
total shipments disclosed amounted to 307,181 tons for 
Cardiff, Newport, Swansea and Port Talbot, as against 
429,841 tons in the corresponding period of last year, 
the decrease therefore being 122,660 tons. Cardiff sent 
away 186,206 tons, which was a decline of 96,668 tons, 
Genoa taking 30,499 tons, Buenos Aires 14,306 tons and 
Santander 13,344 tons. Newport cleared 64,615 tons, 
which was a reduction of 16,364 tons, the chief destina- 
tions being Marseilles with 12,332 tons and Buenos Aires 
10,573 tons. Swansea accounted for 32,923 tons, a decline 
of 11,726 tons, Rouen receiving 11,211 tons, while Port 
Talbot shipped 23,437 tons, which was an increase of 
2108 tons, the principal customer being again Rouen with 
8593 tons. 


Current Business. 


There has been comparatively little fresh business 
done during the past week, not for the reason that coals 
have been unobtainable, but because merchants have not 
been able to get prompt tonnage to ship the coals. The 
market has been very patchy, and values have been 
governed entirely by individual position of colliery sales- 
men and buyers. On the whole, the market has not been 
quite so easy as was the case last week-end. There was a 
better supply of tonnage in dock at the commencement of 
this week, but not sufficient to eradicate all the weak spots. 
Although ordinary second Admiralty coals have been 
available, exporters have not been quite so ready to take 
them when their requirements were suited by other grades, 
because it is felt that to arrange for the shipment of any 
Admiralty qualities is accompanied by the risk at any 
moment of the Admiralty authorities stepping in and 
taking the coals. Nominally values of ordinary second 
Admiralties have ruled about 34s. to 35s. Dry coals have 
been fairly steady. The best drys have been taken for 
the most part for Government purposes, while ordinary 
drys have ruled about 32s. 6d. to 33s. 6d. The most 
irregularity has been in Monmouthshires, which 
for early loading have been picked up at several 
shillings below the figures recently quoted. Best black 
veins and Western Valleys, which are not held much by 
middlemen, have been relatively steadier than lower 
grades, and market values have been about 33s. to 34s. 
Best Easterns have commanded 32s. to 33s., but ordinary 
Eastern Valleys have been done at 30s., if not lower. 
Colliery salesmen have not sold as low as this, and have 
firmly held for 32s. to 32s. 6d., but middlemen have dis- 
counted. the market and taken 30s. Colliery salesmen, 
instead of cutting their prices, have relied upon their 
contractors to give them stems. Bituminous coals have 
kept fairly steady, but smalls generally have displayed 
weakness for early shipment. In the case of best bunkers, 
some colliery salesmen maintain their prices of 18s. to 
18s. 6d. for the reason that they are better placed, and not 
compelled to sacrifice their price to secure a clearance of 
stocks, but other owners have been ready to accept 17s. 
to 17s. 6d. in order to effect prompt shipment. Second 
quality bunkers have ranged about 16s. to 17s., and cargo 
sorts from 10s. to 14s. 6d. There is, however, a prospect 
of small coals recovering shortly. Pitwood is steady at 
50s. to 51s. 

LATER. 

There has been no conspicuous change in the coal 
market, but while there are perhaps scarcely so many 
weak spots for early loading, restrictions concerning 
clearances of tonnage to near French ports caused some 
fears that the coal market will be upset on account of 
vessels being delayed. The regulations may be enforced 
only temporarily, but a few days only of such conditions 
will be sufticient to throw colliery arrangements out of 
gear and bring down values for prompt shipment. There 
has been more difficulty in getting Admiralty coals 
released on account of Government requirements, and 
values of ordinary second Admiralties are little more than 
nominal. Dry coals are steady, but in Monmouthshires 
there is still Considerable difference in prices quoted by 
colliery salesmen and middlemen. It not infrequently 
happens that the latter cannot carry through deals because 
they cannot stem the coals with the collieries, which are 
pretty fully sold. Small coals are no worse, although 
still showing unevenness. 


Neutral Shipowners’ Demands. 


Coal exporters display considerable opposition 
individually to the demands of neutral shipowners for 
conditions which are considered onerous and iniquitous 
and are not included in the Chamber of Shipping Welsh 
Coal Charter. These conditions have reference to increased 
demurrage charges at the port of loading, as well as the 
port of discharge. A movement is therefore on foot to 
see whether coal exporters cannot be persuaded to band 
themselves together to resist the demands. All coal 
exporters have been communicated with, and asked 
whether they are prepared to give an undertaking to 
resist the terms which brokers are demanding, and as a 
guarantee of their good faith undertake to forfeit £500 
in the event of it being proved by any signatory to the 
agreement to the satisfaction of the President of the 
Chamber of Commerce that a breach of the suggested 
It is not unlikely that 
great difficulty will be experienced in getting all coal 
exporters to adopt such a course as suggested, and the 
result. of the referendum will be awaited with considerable 
interest. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 34s. to 35s.; ordinaries, 





33s. to 34s.; best drys, 35s. to 36s.; ordinary drys, 32s. 6d. 
to 33s. 6d.; best bunker smalls, 17s. 6d. to 18s. 6d.; best 
ordinaries, 16s. to 17s.; cargo smalls, 12s. 6d. to 14s. 6d.; 
inferic 10s. to 12s. 6d.; washed smalls, 20s. to 22s. 6d.; 
best Mos..nouthshire black vein large, 33s. to 34s.; ordinary 
Western Valleys, 33s. to 34s.; best Eastern Valleys, 
32s. 6d. to 33s. 6d.; seconds, Eastern Valleys, 31s. to 32s. 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 34s. to 
35s.; smalls, 24s. to 25s.; No. 2 Rhondda large, 29s. to 
30s.; through, 24s. to 25s.; smalls, 16s. to 17s.; best 
washed nuts, 28s. to 30s.; seconds, 25s. to 27s.; best 
washed peas, 27s. to 28s.; seconds, 24s. 6d. to 25s. 6d. 
Patent fuel, 35s. to 37s. 6d. Coke: Special foundry, 50s. 
to 55s.; good foundry, 47s. 6d. to 50s.; furnace, 42s. 6d. 
to 45s. Pitwood, ex ship, 50s. to 51s. 


Newport. 

There has not been any material change in the 
market compared with last week, and values, although 
perhaps more irregular, are nominally the same. Tonnage 
arrivals have been fairly good, but there has been rather 
more free coal about in places which buyers could pick up 
to their advantage, assuming that they could undertake 
immediate shipment. Chartering has been quiet, and 
consequently exporters have not been so ready to buy 
coals. The inquiry for smalls has been slow. Approxi- 
mate quotations :—Steam coal: Best Newport black 
vein large, 33s. 6d. to 34s. 6d.; Western Valleys, 33s. to 
34s.; Eastern Valleys, 32s. to 33s.; other sorts, 30s. 6d. 
to 31s. 6d.; best smalls, 17s. to 18s.; seconds, 16s. to L7s. 
Bituminous coal: Best house, 22s 


23s. to 24s.; seconds, 22s. 
to 23s. Patent fuel, 34s. 6d. to 35s. 6d. Pitwood, ex ship, 
50s. to 5ls. 





Newport Metal Exchange. 


Steady conditions all round prevail in the local 
iron and steel trades, and there is next to no change on the 
week. The tendency is upwards. ‘Tin-plate and sheet 
bars continue firm, and quotations rule at £12 10s. for 
Bessemer and Siemens. Rails are steady on the basis 
of £11 10s. for heavy sections. Welsh hematite remains 
at £7 10s. delivered works, while there is no movement in 
Tin-plates have advanced, and the market is 


iron ore. 
14, and 54s. 6d. for 


about 27s. to 27s. 3d. for I.C., 20 
28 20 Siemens and Bessemer. 


Swansea. 

There has been comparatively little activity 
during the past week. Tonnage has come along a little 
more freely, and given a slightly better tone to the market, 
but the inquiry for anthracite large has been on the whole 
slow. Swansea Valley descriptions have ruled rather 
easier, especially for immediate shipment. There have 
been few fresh operations in cobbles, but machine-made 
beans and peas have maintained their position fairly well. 
Rubbly culm and duff have been steady. Approximate 
values :—Anthracite: Best malting large, 23s. 6d. to 
24s. 6d.; second malting large, 21s. to 22s. 6d.; big vein 
large, 16s. 9d. to 17s. 9d.; red vein large, 18s. to 19s.; 
machine-made cobbles, 30s. to 32s.; French nuts, 32s. 
to 34s.; stove nuts, 31s. to 32s.; beans, 33s. to 33s. 9d.; 
machine-made large peas, 21s. to 21s. 9d.; rubbly culm, 
8s. 6d. to 9s.; duff, 3s. 6d. to 4s. Steam coal: Best large, 
32s. to 35s.; seconds, 29s. to 30s. 6d.; bunkers, 23s. 6d. 
to 25s. 6d.; smalls, 13s. 9d. to 15s. 9d. Bituminous coal : 
No. 3 Rhondda large, 30s. 6d. to 34s. 6d.; through and 
through, 25s. to 26s. 6d.; smalls, 19s. 6d. to 21s. 9d. 
Patent fuel, 32s. to 35s. 





Tin-plates, &c. 


The demand for tin-plates continues heavy, and 
this is becoming more than evident in values, which this 
week have touched a higher level. Output is being gradu- 
ally reduced, and makers are less anxious than ever to 
commit themselves to forward business. A committee 
of three from each of the Swansea, Neath and Llanelly 
districts, representing the Welsh Tin-plate Association, is 
considering a suggested pooling arrangement of labour 
by the Ministry of Munitions. The suggestion is that by 
making an arrangement on these lines in the various 
districts a number of fitters, turners and millwrights could 
be spared. The following are the prices from the Swansea 
Metal Exchange :—Tin-plate and other quotations : 
I.C., 20 14 x 112 sheets, 27s.; I.C., 28 20 x 56 
sheets, 27s. 9d.; I.C., 28 20 « 112 sheets, 54s. 3d. to 
54s. 6d.; I.C. ternes, 28 « 20 x 112 sheets, 47s. 6d. 
Galvanised sheets, 24 g., £29 to £30 in bundles. Block tin, 
£188 per ton cash, £188 10s. per ton three months. Copper, 
£105 10s. per ton cash, £103 5s. per ton three months. 
Lead: English, £33 15s. per ton; Spanish, £33 2s. 6d. 
per ton. Spelter, £110 per ton. Iron and steel : Standard 
iron, 82s. 6d. per ton cash, 83s. one month; hematite 
mixed numbers, 115s. per ton cash, 116s. one month ; 
Middlesbrough, 83s. per ton cash, 83s. 6d. one month ; 
Scotch, 89s. 9d. per ton cash, 90s. 6d. one month ; Welsh 
hematite, nominal; East Coast hematite, £7 12s. 6d. 
to £7 15s. per ton; West Coast hematite, £7 12s. 6d. to 
£7 15s. per ton. Steel bars: Siemens, £12 10s. and up- 
wards; Bessemer, £12 10s. and upwards. Steel rails, 
heavy sections, £11 per ton. Iron ore, Rubio, 32s. 6d. 
to 33s. 6d. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, February 16th. 


Mitrs are everywhere speeding up to the highest possible 
limit. European war inquiries now pending run into an enor- 
mous volume. The latest French orders for round steel bars 
amount in value to eleven million dols. at mill on a 2.80 basis 
per pound. Shipbuilding inquiries are numerous. Bars, 
plates and shapes have been advanced 2 dols. Much business 
is being delivered and much that is taken is without fixed date 
of delivery or fixed price. The Steel Corporation announces 
7,992,267 tons of business booked with an annua! productive 
capacity of 14,500,000 tons. A large tonrage has been booked 


-within a week for export to Great Britain and France, and ship- 


ments will soon begin on a more extended scale. Seven delega- 
tions of trade specialists are preparing to depart for South 
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American countries to establish trade relations, The purpose 
ix to get business for 1917 delivery. | Meanwhile banking interest 
are laying the foundation on financial lines. It is said that 
the Bethlehem Steel Company will take over the Pennsyl- 
vania Steel Company for 48,000,000 dols. on a basis of 90 dols. 
for preferred and 40 dols, for common stock, Jt does not seem 
possible that a large volume of business can be done ‘a pig iron 
in view of the largely oversold conditions and also the impossi- 
bility of delivering iron in some cases under several months. 
The Pennsylvania Railroad is finding difficulty in placing orders 
for 25,000 tons of shapes to be used in the construction of cars at 
Altona, A Cuban railroad has ordered 25 locomotives in con- 
nection with the transportation of sugar from plantations to 
coast shipping points. The Bessemer and Lake Erie Railroad 
has ordered 25 large engines of the Sante Fé type. The ’Frisco 
Railroad is negotiating for 30 engines of large size. There is no 
doubt that the railroads will be obliged to order very heavily, and 
the demand will keep the works up to the limit of their-maxi- 
mum capacity. Domestic requirements aré assuming larger 
proportions each week as measured by inquiries. Copper 
continues strong at 274 cents, and its future course cannot be 
predicted. The exports for the last two weeks were ,7577 tons. 








THE INSTITUTE OF METALS. 


THe annux. general meeting of the Institute of Metals will 
be held in the rooms of the Chemical Society, Burlington House, 
Piccadilly, W., on Wednesday, March 29th, 1916. The meeting 
will commence at 4 p.m., concluding the same evening. 

The following is a list of the papers in the order in which they 
are expected to be submitted :— 

(1) Third Report to the Corrosion Committee. By W. E. 
Gibbs, M.Se., R. H. Smith and G. D. Bengough, D.Se., M.A. 

(2) “The Electrolytic Method of Preventing Corrosion.” 
By Elliott Cumberland. 

(3) “Note on Some Tin-Aluminium-Copper Alloys.” 
Professor A, A. Read, D.Met., and R. H. Greaves, M.Sc. 

(4) * Notes on the Analysis of Aluminium and its Alloys.” 
By W. H. Withey, B.A. 

(5) * The Annealing of Nickel Silver.’ 
M.Met., B.Se. 

(6) “ Electric Furnaces as applied to Non-ferrous Metal- 
lurgy.”’ By Professor A, Stansfield, D.Sc., A.R.S.M. 

(7) * Transformations in Alloys ef Gold and Copper. ’ 

Dr N.S. Kurnakow, 8. Zemezuzny and M. Zasedatelev. 
* Mey Lecture,—The sixth annual May Lecture will be given 
on Thursday, May 4th, 1916, by Professor W. H. Bragg, D.Se., 
F.R.S. (Nobel Prizeman), on “ X-rays and Crystal Structure, 
with special reference to certain Metals.”” The time and place 
of meeting will be announced at the annual general meeting. 


By 


By F. C, Thompson, 


By 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters: Chester House, Eccleston-place, 8.W. 


ORDERS. 
For week commencing March 6th, 1916, by 
C. B, Clay, V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 

Monday, March 6t/,—Sections 1 and 2, Technical ; Sections 3 
and 4, Lashings and Trestle Bridging. Signalling Class and 
recruits, 

Tuesday, March 7th.—School of Arms, 6 to 7 p.m. 

Thursday, March 9th.—Shocting for Sections 1 and 2 and 
Signalling Class. 

Friday, March 10th.—Sections 3 and 4, Technical ; Sections 1 
and 2, Lashings and Trestle Bridging. Signalling Class and 
recruits. 

Saturday, March 11th.—Uniform Parade, 2.45 p.m. 

At the Parade on Saturday, March 11th, members will parade 
with the 4th Battalion, Central London Regiment, and will 
proceed by train to Woldingham, where they will be given an 
opportunity of inspecting the trench digging now being carried 
on there. 

Members wishing to stay in camp on March 11th at Wolding- 
ham must give in their names at once. 

Sections for Technical Parade at Headquarters, London 
Electrical Engineers, 46, Regent-street, S.W. 

Sections for Shooting Parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

E. G. FLemMine, 
Company Commander and Acting Adjutant. 


Lieut.-Colonel 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royat InstiruTion or Great Brirars.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Professor 
Silvanus P. Thompson, F.R.S. The subject is ‘* Corona and 
other Forms of Electric Discharge.”” At 5.30 p.m. 


SATURDAY, MARCH 4ra. 


British FOUNDRYMEN’S ASSOCIATION : LANCASHIRE BRANCH. 
—In the Municipal School of Technology, Sackville-street, 
Manchester. “‘ A Talk about Foundry Costs and Cost-keeping,” 
by Mr. F. Penlington. Remarks: Mr. W. Mayer, the President, 
will address the meeting. At 4 p.m. 


MONDAY, MARCH 6rx. 


Tue Society or ENGIneerRs.——At Caxton Hall, Westminster, 
S.W. ‘ Sewage and its Precipitation : Facts and Fallacies from 
Laboratory and Practical Tests ’’ will be read by Mr. Reginald 
Brown, At 5.30 p.m. 


TUESDAY, MARCH 7ra. 


Tue InstiruTion OF Civin ENGINEERS. 
street, Westminster, S.W. ‘Industrial Development,” 
Mr. Harold Cox. At 5.30 p.m. 

Tue RéntGEN Socrery.—General meeting at the Institution 
of Electrical Engineers, Victoria Embankment, W.C. Discussion 
on: “ The -Injurious Effects Produced by X-rays,” adjourned 
from the last meeting: Mr. Arthur C. Gunstone wil! read a 
paper on ‘“ The Use of Inverse Current.” As‘ 8.15 p.m. 


WEDNESDAY, MARCH 8ru. 

THE AssoOcIATION OF ENGINEERS-IN-CHARGE.—St. 
Institute, Bride-lane, Fleet-street, E.C. ‘‘ Lubrication 
Practice,” by Mr. H. W. Petty. At 8 p.m. 

THE INstITUTION OF AUTOMOBILE ENGINEERS.—-At the Royal 
Society of Arts, John-street, Adelphi, W.C.  ‘‘ The Fan Dyna- 
mometer,” by Mr. J. Lawrence Hodgson. At 8 p.m. 

THe WorsutpruL Company OF CARPENTERS.—At the Car- 
penters’ Hall, London Wall, F.C. ‘‘ The Effect of War on Art,” 
by Mr. W. Robert Colton. At 7.45 p.m. 


-Great George- 
by 


Bride’s 
in 





Royat Society for] Arrs.—John-street, Adelphi, London, 
W.C..=“ Optical Appliances in Warfare,” by Mr. Charles. R. 
Darling. At 4.30 p.m. 





LiverrooL ENGINEERING Soctety. — Royal Institution, 
Colquitt-street. ‘ Notes on the Modernising of an Electrie 
Power Supply Undertaking,” by Mr. E, M. Hollingsworth. 
At 7.30 p.m, 


THURSDAY, MARCH 9ru. 


Tae Royar Sanrrary Instirore.—90, Buckingham Palace- 
road, 8.W. A discussion on ‘‘ Food Inspection, Standards of 
Purity for Food Supply in War-time, and the Utilisation of 
Condemned Stores,” to be opened by Dr. J. Wright Mason 
(Medical Officer of Health, Hull), At 4.15 p.m. 

THe InstTirvuTion OF ELecrricaL ENGINEERS. 
Embankment, London, W.C. ‘‘ Continuous-current 
Motors,” by Mr. E. V. Pannell. At 8 p.m. 


-Victoria 
Railway 


FRIDAY, MARCH 10ru. 

Puysjcar Society or Lonpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
Editing Committee meeting at 4.15 p.m. Council meeting at 
4.30 p.m. 


SATURDAY, MARCH IIra. 

Tue KEIGHLEY ASsOcrATION OF ENGINKERS.—-At the Assembly 
Room of the Cycling Club, Keighley. Inter-lecture with the 
Keighley Textile Society. “‘ Submarines,” by Professor G. F. 
Charnock. At 6.45 p.m. 


FRIDAY, MARCH 17ru. 


THE Lonpon Socrery.—In the Hall of the Royal Society of 
Arts, 18, John-street, Adelp.i, W.C. Mr. Alfred Moor-Radford 
will give a lantern lecture on “‘ Kensington: Past and Present.” 
At 5 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Epear J. Ricwarps informs us that he has opened an 
office at 90, Mitchell-street, Glasgow. ‘Telephone 2936 Central. 

Mr. ALFRED Rorrson, who until recently was the London 
manager for L. G. Mouchel and Partners, has joined the staff 
of the Trussed Concrete Steel Company, Limited (Kahn system 
of reinforced concrete). 

THe Council of the British Acetylene and Welding Associa- 
tion informs us that it has opened a consultative department 
for the purpose of assisting in the elucidation of welding problems 
gratuitously. The address of the Association is 103 and 104, 
Cheapside, London, E.C,. 

CHARLES CHURCHILL AND Co., Limited, of 9-15, Leonard- 
street, Finsbury, London, E.C., ask us to state, in view of the 
josses which the company has recently sustained by the deaths 
of Mr. Charles Churchill and Mr. C. H. Churchill, that no change 
is taking place in the general policy of the business. Mr. 
Arthur Churchil!, who was already a member of the board, 
has been appointed managing director. One addition only is 
being made to the directorate by the election of Mr. Willis 
Churchill, who has been with the firm for thirty-one years. 
The remaining directors are Mr. Walter Chamberlain (chairman) 
and Mr. J. W. W. Gabriel, who has been on the board for the 
past twenty-five years. 








THE LaTE Mr. T. pE Courcy Meape.—In the obituary notice 
of the late Mr. T. de Courey Meade, which appeared in our issue 
of February 18th, we stated that he was a Fellow of the Geo- 
graphical Society of London. We should have said of the 
Geological Society of London. 

SHevtt Cauckx.—A familiar form of chuck for use in turning 
shell cases is a taper fluted cone, which fits into the open end of 
the shell. An improved form is being introduced by the Zylba 
Mercantile Company, of Vernon-road, Edgbaston. In it the 
flutes are made slightly spiral instead of straight, and it is 
claimed that for this reason the chuck tends to screw itself into 
the shell, and that slipping is obviated. 

Contracts.—The Mirrlees-Watson Company has recently 
received orders for condensing plant from the Manchester Co- 
operative Society, Limited ; the Lanarkshire Steel Company ; 
Joseph Crosfield and Sons, Limited, Warrington (two sets) ; 
Powell-Duffryn Steam Coal Company (two sets) ; Stee! Company 
of Scotland (three sets) ; Frodingham Iron and Steel Company ; 
David Colville and Son, Limited, Motherwell; Stanley and 
Mapperley Collieries ; Digby Colliery Company ; Moira Colliery 
Company; Nobel’s Explosives Company, Limited.—The Mid- 
land Railway Company has accepted the tender of the General 
Electric Company, Limited, for the supply of Osram drawn-wire 
lamps for the ensuing twelve months. 

InpUsTRIAL DEVELOPMENT.—At a meeting to be held at the 
Institution of Civil Engineers on March 7th, at 5.30 p.m., Mr. 
Harold Cox will give an address to the members and others on 
the subject of ‘‘ Industrial Development,” with special reference 
to the economic issues which, after the war, must influence pro- 
foundly the future of engineering, as well as the industrial and 
commercial enterprises which are vital to its progress both in 
this country and abroad. It is understood that Mr. Cox pro- 
poses to treat the subject broadly, referring, among other things, 
to considerations bearing on the relations between employers 
and employed, and to other factors in efficiency of production 
and the prosperity of commercial undertakings. 

Tae Tar TREATMENT OF Roaps.—The Road Board has 
informed the various County Authorities that it has been in 
communication with the Treasury as to the policy to be observed 
by the Road Board regarding applications for advances towards 
the cost of road crust improvements to be carried out during 
the financial year 1916-17, and it has been agreed that new 
grants or loans, to an aggregate sum not exceeding £200,000, 
may be made out of the surplus at the credit of the Road 
Improvement Fund. The grants and loans will be confined 
mainly to expenditure on tar treatment of important roads, 
either in the shape of surface dressing or pitch grouting or 
tar-macadam. It has been brought to the notice of the Board 
by the Ministry of Munitions that certain products obtained 
from the distillation of crude tar are of great importance in 
connection with the supply of high explosives, and on that 
account it is desirable to encourage the use of refined tar by 
highway authorities. Apart from this, however, the Board 
considers that at the present time, when it is desirable to econo- 
mise expenditure as much as possible consistently with adequate 
maintenance, a surface dressing of tar is generally the most 
effective and cheapest method of preventing disintegration and 
thereby prolonging the effective life of a road crust, provided 
that the surface is in sufficiently good condition to justify the 
application of the tar dressing. The Board wil! require to be 
satisfied on the last-mentioned point in’the case of «ach applica- 
tion for a grant, and no grants will be made for the use of crude 
tar. Applicacions for granis or loans should be sent forward 
at an early date, and should be accompanied by (1) particulars 
relating to the proposed improvement prepared in accordance 
with a memorandum and forms to be obtained on application 
to the Board ; (2) a summary of the highway estimates of the 
Council for 191€-17, and (3) a statement on a special form, also 
to be obtained from the Board. showing the total expenditure 
on roads and bridges in 1914-15 and 1916-17 (estimated) in 
continuation of the information supplied to the Board on Yellow 
Form 42—“ Information relating to the expenditure by County 
Councils on Roads and Bridges.” 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d, 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





CONDENSERS AND FEED WATER HEATERS. 


2674. February 19th, 1915.—Sream Toursine CoNDENSING 
Puant, The Contraflo Condenser and Kinetic Air Pamp 
Company, Limited, and C. F. Higgins, 3, Central-buildings, 
Westminster, London, 8.W. 

The engraving illustrates this invention as applied to an 
electric generating set comprising a steam turbine A and a 
generator B. On the end of the generator shaft two centrifugal 
pumps CD are mounted. The pump C supplies condensing 
water to the main condenser E, into which the turbine exhausts. 
The pump D draws water from the tank F and delivers it in a 
continuous flow to the ejector G. The aerated vapour from the 
condenser is discharged into the ejector G by a steam-operated 
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ejector H. A separate water-operated ejector K is used to 
discharge the condensation from the condenser. This ejector 
is supplied with operating water by the pump D and discharges 
the condensate into the suction chamber of the ejector G. 
It is placed at such a distance below the condenser that the 
head of condensate in the pipe L is sufficient to render the 
ejector self-charging. If, as shown, the ejector G is below the 
bottom of the condenser then the condensate may be delivered 
as by the pipe M direct into the suction chamber of this ejector 
and the ejector K omitted.— February 9th, 1916. 
7227. May 13th, 1915.—Sream ConpDEnsER, Société Anonyme 
pour Exploitation des Procédés Westinghouse-Leblanc, 
7, Rue de Liege, Paris. 

The condensate from the main condenser A is led by the 
pipe B to the first stage C of a two-stage pump. From this it 
is delivered up the pipe D into an auxiliary condenser E. The 
air withdrawn from the main condenser is forced by a steam- 
operated ejector F into the auxiliary condenser. The operating 
steam is derived from the pipe G and on reaching the auxiliary 
condenser is condensed by the water delivered up the pipe D. 
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The steam thus condensed, together with the original condensate, 
is delivered by the second stage H of the two-stage pump along 
the pipe G to the feed tank. The non-condensible air in the 
auxiliary condenser is extracted by the steam-operated ejector K. 
This also receives its steam supply from the pipe G. The air 
and steam delivered from it are passed along the pipe L into the 
feed tank, where the steam is condensed and the air allowed to 
escape.—February 9th, 1916. 


DYNAMOS AND MOTORS. 


2624. February 18th, 1915.—IMPROVEMENTS IN OR RELATING 
TO THE Rorors or DyNAMO-ELECTRIC Macuines, The 
Sunderland Forge and Engineering Company, Limited, 
of St. Luke’s-road, Pallion, Robert Gibbon Scott, of 2, 
North Elms, and Alexander Thornton Robertson, of 34, 

. Jackson-street, all in Sunderland. 
According to the construction illustrated as applied to 

a short-circuited rotor, the end connections are composed of 

a number of similarly-shaped stampings of thin metal or 

the like, each stamping comprising an approximately rect- 

angular portion A with a curved extension or tail B. The tail 

B is provided with holes C C equidistantly spaced apart on an 

are of a circle of suitable diameter, and is bent along the line 

D D, so that the tail lies in a plane approximately at right angles 

to the plane of the rectangular portion A, which forms a blade. 

Stampings corresponding in number to the number of rotor bars 

E E to be connected together are assembled and joined to form 

a ring, the tails B B being laid one over the other and connected 

together by rivets, screws or bolts F F passing through the 

holes C C in the tails or by other suitable means. In the ring 
so formed the blades A A project laterally to one side at equal 
intervals around the ring. The requisite cross-sectional area 
of the end ring for various machines with different numbers of 
poles may be obtained by altering the lengths of the tails B of 
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the stampings and the number of holes C in the tails, and thus 
the number of thicknesses or laminations of which the end rings 
is composed. The thickness of the ring is equal to the thickness 
of each stamping multiplied by the number of holes in the tail 


B 


G 
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of each stamping. In the example illustrated the thickness of 
the ring is equal to four—the number of holes in tach tail- 
times the thickness of each stamping. Several modifications of 
the invention are described.—February 9th, 1916. 


BATTERIES. 


2687. February 19th, 1915.—-IMPROVEMENTS IN OR RELATING 
vo Exnectric BKatrerres, John Sutton and Gerald John 
Sutton, of Victoria Works, Ealing. 

The carbon rod A is surrounded by a mass of powdered 
earbon and depolarising material B formed into a cylindrical 
block around this carbon rod. This block B may, if desired, 
be formed or pressed separate with a central hole or in two halves, 
which are held together in any suitable manner, so that the 
carbon rod A can be inserted into a central hole. The moulded 
block thus formed is rolled in a strip of porous paper or similar 
material C, which is soaked in any convenient exciting solution, 
so that a close-fitting cylindrical covering is formed, overlapping 
the block at each end. The block and porous paper is then 
rolled or wrapped in a zine sheet D having at one end an integrally 
formed strip or extension E, which is adapted to form a con- 
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nector for attachment to the carbon element A of the adjacent 
cell or the negative terminal of the battery. The ends of the 
zine sheet when rolled in position are adapted slightly to overlap 
each other, and preferably between these overlapping ends, the 
outer one having the extending strip, the end of a strip of paper 
F is inserted, which is adapted to be rolled around the zine casing 
Db. This latter or wrapping paper F, which is slightly wider 
than the porous paper © and the length of the depolarising 
block B, is coated with waterproof glue or other suitable adhesive 
material, and is of such length as to be wrapped several times 
around the cell, thus forming the outer cylindrical waterproof 
containing case. The projecting circular ends are then sealed 
with any convenient waterproof compound G, such as bitumen, 
leaving the integral negative connection and the top of the 
positive carbon exposed.—February 9th, 1916, 


ORDNANCE AND ARMOUR. 


March 4th, 1915.—-IMpRoveMENTsS IN Kiries, T. 
lomlinson, Lindow Lodge, Wilmslow, near Manchester. 
This is a trench rifle with hyposcopie sights. To an ordinary 
rifle there is affixed an auxiliary butt, which is shaped and padded 
with leather along its top so as to fit the underside of the rifle 
snugly. The means of attachment consist of a wedge-shaped 


3454. Cc. 
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projection A on the butt piece, fitting into the rear sling loop, a 
band B embracing the rifle at the hand guard and a strap C, |: 
which bears through a rubber pad behind the trigger guard. 





D is an inclined mirror fixed to the butt piece and having the 
foresight marked on its surface. E is a second fixed mirror, 


which reflects the line of sight back into the horizontal. A rear 
sight G is fixed to the butt piece. This sight is arranged not 
only to be elevated as usual but to be traversed as well. As 
the line of sight is not directly above the barrel the rear sight 
has to be adjusted away from or towards the butt piece as the 
range is altered. The trigger may be fired by a pneumatic 
bulb arrangement, and a ball-headed support H provided with 

a plate may be fitted whereon to rest the rifle-—February 9th, 

1916, 

8589. June 10th, 1915.—A Boms ror Arro-Marritrme War- 
FARE, W. T. Shimmin, Falcon Mine, Umvuma, near Gwelo, 
Southern Rhodesia. 

This is a bomb for dropping from aircraft when attacking 
submarines. The shell A is filled with high-explosive, and into 
its closed end is fixed a detonator, consisting of a tube B con- 
taining a layer of metallic sodium C, a layer of guncotton D, 
and a layer of ordinary fulminate. ‘The shell is provided with a 
parachute F, consisting of a dished circular plate, which allows 
the bomb to sink slowly in the water. G is a cover perforated 
at H. The cap K of the detonator tube is also perforated. 
When the bomb has sunk to a certain distance water flowing in 
through these perforations ignites the sodium, which fires the 
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guncotton, which discharges the fulminate, which sets off the 
bomb. An electrical igniting device may also be provided to 
act if the sodium one should fail. IL is a dry battery connected 
to the contact M and to one end of a platinum glow wire 
embedded in the fulminate. The other end of this glow wire 
is connected to an insulating lever N pivoted at P and carrying 
a contact point. This lever member N is a closed hollow tube 
containing a little mercury, which, flowing to the lower end, 
tends to keep the leverdown. A tube Q in the cover G contains 
a bucket R filled with dry sponge. When this sponge has 
absorbed sufficient water its weight bearing on the end of the 
lever N raises this lever into contact with the terminal M, so 
completing the circuit and discharging the fulminate.—February 
9th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,571. October 15th, 1915—Metuop oF MinuinG Screw 
TuHreApDs, G. Richards, 5, Grocers’ Hall-court, Poultry, 
London, and H. Despaigne, 439, Oxford-street, London. 

The spindle A is driven by a train of reversing gear wheels 

B from the shaft C. The arbor D carrying the hob E is also 

driven from this shaft through bevels F, a worm G, and a worm 

wheel H. The worm G can slide on the splined shaft J. The 
saddle K is advanced by means of the hand wheel L and the 
carriage M is traversed by the screw N. A similar carriage 
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and hob ean be provided at the other end of the headstock to 
mill a thread in the rear of the work. The feature of the inven- 
tion lies in the fact that the number of teeth in the bevels F is so 
chosen that for each revolution of the work the hob makes one 
revolution and a fraction of a revolution. The bottom of the 
thread is thus, it is claimed, milled as a smooth surface and not, 
as is usual, in a series of concave facets. This “creep in 
advance ”’ is arrested before it results in spoiling the correct 
shape of the thread.—February 9th, 1916. 


LIGHTING AND HEATING. 


8099. June Ist, 1915.—ImMprovep Means For ADJUSTING 
THE HEIGHT OF Evectric Lamps, Richard Edwin Taflinder, 

No. 18, Barkerend-road, Bradford, Yorks. 
The adjusters described in this specification can be made 


from porcelain pot, opal, ebonite, vulcanite, wood, fibre or ; 


iron. The lamp can be readily adjusted to any height without 
interfering with either rose or holder, The shorter the loop 





the lower the lamp, the longer the loop the higher the lamp. The 
strands of the flex are threaded into the groove at the side singly. 
The groove at the side is made to suit various sizes of flexible 
wire. The adjuster A is made of porcelain or any suitable ma- 
aterial, the size being Igin. by Sin. by jin., with one tapering slot 
in each side marked B; A! is the double flexible wire twisted, 
The slots C are made just large enough to admit the flexible wire 
singly. The twisted wires are worked singly through the slots 
C into the slots B by a slight twisting movement. The loop is 
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thus formed, and the flexible wire is prevented from coming 
out owing to the flexible wire being twisted together, also 
because the slots C only being large enough for one flexible wire, 
when the weight of the electric lamp is pulling the flexible wire, 
the flexible wire A’ binds itself in the holes marked B. The 
electric lamp is raised by pulling the flexible wire through the 
holes marked B and thereby making the loop larger. By pulling 
the flexible wire back and thereby making the loop smaller the 
electric lamp is lowered.-—-February 9th, 1916. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of five of the patents given below £56 and on cach 
of the remainder £45 have been paid in renewal fees. 


No. 7869/06. Electric furnaces, An are is produced between 
main electrodes at a considerable distance apart by blowing on 
to them, by means of a current of gas, the discharges which 
pass between supplementary electrodes at a short distance 
apart. The invention is applicable for the treatment of gases 
such as air for the production of nitric acid. Pauling, H., 
Germany. . 

No. 8057/06.—Electric lamps: . incandescent lamps. Pro- 
cesses for making filaments of refractory metals and for uniting 
them to leading wires. Kuzel, H., Vienna. Dated August 3rd, 
1905. 

No. 8067/06.--Mixing gases. In apparatus for mixing air 
and gas for illuminating purposes, in which the admission open- 
ings are regulated by the pressure in the suction chamber of the 
pump, &e., the regulating obturators are arranged between the 
inlets for the air and gas and the suction chamber, or in the 
suction chamber, the chamber operating these obturators is 
in open communication with the suction chamber of the pump, 
and it is unnecessary to separate the chamber containing the 
obturators and the regulating chamber. Akt.-Ges, fiir Selas- 
Beleuchtung, Berlin. Dated April 4th, 1905. 

No. 8338/06.—Bearings. To provide for the insertion of balls 
in a ball bearing one of the rings is provided with a number of 
gaps, one for each ball, which do not extend to the centre of the 
ball track, but end in abutments over which the balls are forced 
in assembling the bearing. If a cage or spacing device is used 
the balls or the gaps or both the balls and gaps may be unequally 
spaced to minimise the risk of displacement under lateral 
pressure. Witte, F. W., Germany. 

No. 8352/06.—Galvanic batteries; secondary batteries. 
Instead of a single wooden board, two or more thin wooden 
boards are used to separate the positive and negative elements. 
The cracks, small holes, &c., in one board are protected by the 
other board, and short circuits are thus avoided. Accumu- 
latoren-Fabrik Akt.-Ges.,Germany. Dated April 7th, 1905. 

No. 8452/06.—Electric furnaces. Ares for treating gases, 
for instance, in apparatus for producing nitric acid from air, are 
blown along divergent electrodes by two currents of gas. One 
current issues from a pipe and serves to prevent short-circuiting, 
while the other passes at a lower velocity up a shaft, the divergent 
electrodes being curved upwards in this shaft. Pauling, H., 
Germany. Pr 

No. 8631/06. Ordnance; breech mechanism. Relates to 
wedge breech mechanism and consists in the provision of safety 
devices — premature discharge and against involuntary 
opening of the breech. Krupp Akt.-Ges., F., Germany. Dated 
June 30th, 1905. 

No. 9267/06.—Ordnance ; mountings. Relates to running- 
out gear. Krupp Akt.-Ges., F., Germany. Dated July 8the 
1905, 

No. 9426/06.—Treating ores. Relates to the treatment of 
friable ores, which do: not require the addition of sulphur for 
their smelting, so as to obtain a mass suitable for smelting 
without the necessity of briquetting. The ore is mixed with 
finely-divided coke or the like and with flux, the mixture being 
slagged by blowing in a converter, Savelsberg, J., Germany. 
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ENGINEERS AND THE RUSSIAN LANGUAGE. 
(By a Correspondent.) ; 

Frew people, when they glibly talk about Russia 
and the promotion of Russian trade with Great 
Britain, have anything but a very vague idea of what 
the geographical expression ‘‘ Russia ’’ really means, 
or realise that it stands for a country with an area of 
something approaching 9,000,000 square miles and a 
population not much under 200,000,000. This vast 
empire is, moreover, self-contained, and can produce 
within its borders all its own requirements. It has 
gold, silver, copper, platinum, manganese, iron, coal, 
timber, and, indeed, everything a country can possibly 
need. If it were shut off from the rest of the world it 
could, like America, continue to develop and progress 
on the lines of modern civilisation without much, if 
any, inconvenience. 
there is a growing population which, to all practical 


intents and purposes, speaks one language, a language | 
totally different from the languages of Western | 
Europe, with an alphabet of its own, with vowels | 


which do not exist in any other modern civilised 
tongue, and with a splendid literature still in its 


infancy, but already sufficient for the needs of the | 


people. 

To capture the trade of, or rather to promote 
commercial relations with, such an empire a knowledge 
of the language of its people is absolutely indispen- 
sable, and consequently a number of English people 
are at present earnestly endeavouring to learn it, 


whilst a great many more are trembling on the brink, | 
| sO many exceptions to the rules, but the declensions 


| and conjugations present no difficulties, although the 


as it were, fearing to take the plunge because they 
have been led to believe by certain pundits that this 
Russian language is too difficult for the ordinary 
honest Briton to hope to master. This is, to put it 
plainly, sheer nonsense. Russian is not a difficult 
language at all, but it has been represented as such, 


and more particularly by the Russians themselves. | 


Some three hundred years ago there was no Russian | 
| are either masculine or feminine, but their gender is 


Empire ; there was but a state of Muscovy which had 
recently freed itself from the Tartar yoke and was 





And within this enormous region | 
| soft sound, on the other hand, implies a long drawn 


only made matters worse. 
like the English, still awaits its Columbus. This 
circumstance will explain why on the one hand 
English is considered an easy language and Russian a 
difficult one ; the reason is the same—neither language 
has a grammar. .. 

What makes Russian seem difficult is its uncouth 
alphabet—a cross between the Roman and the Cyrillic 
characters. It has many more letters than it needs, 
its diphthongs are represented by separate vowels— 
which at the first glance seems most puzzling—and it 
has several gutturals, a guttural 7 and h, and even a 
guttural 7. There is no aspirate, and all words 


| terminating in a consonant have a mute letter behind | Mechanis a 
them, of which there are two, the hard sound and the | Ship in its production. 
The hard terminal letter indicates that the last | 


soft. 


The Russian grammar, 





THE MADSEN AUTOMATIC GUN. 


THE Madsen gun is an automatic small-arm which 
depends for its action on the recoil of the barrel. 
It is shown with and without its magazine in Figs. | 
and 2 respectively and it is the invention of a Dane. 
It has hitherto been made by the “‘ Dansk Rekylriffle 
Syndikat,” of Copenhagen, but its manufacture in 
this country is now being undertaken by a firm noted 
for the accuracy of its work in motor car engines—a 
quality which will be exceedingly useful in the present 
instance, for the Madsen gun comprises some intricate 
mechanism which calls for very high-class workman- 
We have recently had ar 
opportunity of carefully examining the gun at this 





syllable should be pronounced crisply, like an English | firm’s works, and in what follows we propose to give 


monosyllable, such as bread, book, man, etc. 


out and mellifluous pronunciation resembling certain 
Spanish and French words, such as peigne, campagne, 
etc. In French this softness is usually indicated by 
ag after the vowel and an e at the end of the syllable. 
Of course in words like oeil, paille, aiguille, it is the 
l which takes the soft sound. This example is 
sufficient to show how much easier Russian is than 
French, which is commonly regarded as one of the 


| easiest of modern languages, though quite erroneously. 


Russian words are invariably pronounced just as they 


easy. 
The grammar has its pitfalls, because there are 


irregular verbs and the aspects of the verbs are not 
always quite plain sailing. 

As there are no articles in Russian, one is saved the 
ridiculous mistakes to which the foreigner is liable 
when speaking French or German. 
there are three genders, and many inanimate words 


easily discovered by the termination. The syntax is 





_ adjusted by means of a screwed sleeve. 
| ties of the two front legs, which are remote from the 
Nevertheless | hinges, are furnished with points 6, so that when 
| extended they get a grip of the ground. 
| arrangements are made the height of the gun from 
' the ground is about right for use by a man lying down. 


The | & description of it. 


First of all, it may be explained that the example 
which we saw weighed just over 20 Ib., and that there 
was no difficulty whatever in holding it to the shoulder 
for a time long enough to fire the contents of a maga- 
zine, but, as a matter of fact, the gun is self-contained 
with its own stand, which consists, first of all, of two 
legs a, Fig. 4, hinged to the underside of the fore 
part of the barrel casing d in such a way that, when 
the gun has to be carried, they can be folded up close 
and parallel to the casing, so that they do not get in 


| the way, as is shown in the lowest view in Fig. 3. 
are spelt. Once the alphabet is mastered the rest is | When it is desired to fire the gun these legs are hinged 


out away from the casing so as to form an inverted V 
—see Figs. 1 and 2 and the top view in Fig. 4. The 


| stock is pierced some 6in. from its toe w'th a hole for 
| the reception of a tubular post, the bottom of which 


has a cross-piece to form a foot, and this constitutes 
a third leg for the gun, the height of which can be 
The extremi- 


When these 
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Figs. 1 and 2—MADSEN AUTOMATIC GUN, WITH AND WITHOUT ITS MAGAZINE 


consequently still semi-Oriental. Peter the Great 
determined to transform it into a European State, 
and called in a number of Western Europeans to 
help him in his task. For a hundred years at least 


Russia was virtually governed by foreigners, many of | 


whom could not even speak the language of the 
country of their adoption. Russians were taught to 


despise themselves and everything pertaining to their | 
nationality, and to ape the more civilised nations of | 
Thus it came about that in aristocratic | 


families children learnt foreign languages before they | 
| take the shape more particularly in eliminations of 


| the personal pronoun, of the auxiliary verb, and some- 


the West. 


could speak their own, and that the elegant Russian 
affected to regard his own language as too rude and 
barbaric for the likes of him. Russian became the 
vulgar tongue. It was nevertheless necessary to 
bring this coarse and uncivilised mode of speech into 
line with Western European languages, and hence the 
self-educated poet Lomonosoff, who had begun life as 
a peasant boy, was commanded, in the eighteenth 
century, to write a Russian grammar. Now every- 
body knows that the pioneers of modern grammars 
were the ancient Greeks ; it was they who constructed 
the Latin grammar which became a sort of bed of 
Procrustes upon which all the languages of modern 
Europe, whether they fitted it or not, were cruelly 
stretched. Lomonosoff very pardonably followed the 
example of others, and tried to adapt Russian to the 
Latin grammar. To say that he failed does not mean 
that he deserves blame. In his day there was no 
other means of solving the problem which had been 
set him. On the contrary, he deserves credit for 
having introduced a number of the features of the 
Greek grammar. 

But the result of this cruel and arbitrary treatment 
of the Russian language is that its grammar has yet 
to be discovered. In the nineteenth century there 


arose a school of philologists who had browsed on the 
dry-as-dust bookshelves of certain German pedants, 
and they endeavoured to graft on the Greco-Latin 
grammar of Lomonosoff the abominations of Teutonic 
grammarians. 


Their laborious endeavours have 








straightforward and logical. In the eighteenth 
century the attempt was made to construct sentences 


| on the Latin plan with the verb at the end, but this 


was so obviously foreign to the spirit of the language 
that the practice was abandoned, just as it is being 
abandoned in German, where the long and involved 
sentences of Goethe and Schiller have become 
archaic. 

Owing to the fact that the Russian grammar is so 
modern the Russian language, like the French and 
English, abounds in colloquialisms which in Russian 


times of the verb itself, the meaning being only apparent 
from the context of the conversation. Thus, for 
instance, a man will say to another ‘“‘ podyom ’’—let 
us go, to which the reply might be ‘‘ Kuda ?”’—whither. 
A man may even commence a conversation by 
asking: ‘ Kuda ?”’ (whither are you going ?) 

Generally speaking, the teaching of the Russian 
language should be conducted on two parallel lines, 
for the theoretical and literary instruction should run 
simultaneously with the colloquial and idiomatic. 
Some people seem to think that it is impossible to 
learn Russian without a prolonged stay in the country. 
This is quite a fallacy. There is at least one dis- 
tinguished officer of the British Army who spoke 
Russian fluently and correctly long before he ever 
paid the first of his many visits to Russia. The 
average Englishman is not supposed to be a good 
linguist, but it is nevertheless an incontestable fact 
that of all foreigners it is he who speaks Russian best 
and who seems to have least difficulty in mastering 
the language ; perhaps that is one reason why the 
Englishman is so much more popular in Russia than 
any other foreigner. It may be safely affirmed that 
any Englishman of average ability could pick up in 
six months enough Russian to enable him to visit 
the country with a view to business. 








‘to be pulled out. 








In order that it may be possible to fire the gun either 
from the sitting or kneeling position, or if for any 
other reason it is desired to elevate the muzzle 
of the gun to a greater extent than is possible by 
simply hinging out the legs, the latter are made 
telescopic, and the length may be practically 
doubled by unscrewing the foot a few turns, which 
enables an internal rod, to which the foot is attached, 
This is done till a spring stop-catch, 
which forms part of the rod, and which acts exactly 
as does the stop which holds an umbrella open, is 
uncovered and on being forced outwards by the 
action of its spring engages with the rim of the casing 
in which the rod slides and prevents the latter from 
being pushed back when it comes into contact with 
the ground. The arrangement used to connect the 
legs to the barrel case is in the nature of a universal 
joint, so that the gun can be moved from side to side 
and up and down or revolved round the axis of the 
barre], within certain limits. Hence the aim may be 
altered without shifting the legs. It will have been 
gathered from the foregoing that the gun, the overall 
length of which is about 44in., is a handy weapon, 
which, as far as transport and aiming ere concerned, 
is easy to manipulate. 

We can now turn to technical details. The barrel 
c, which is some 23in. long, including the chamber, is 
slightly greater in outside diameter at the breech end 
than at the muzzle. At both ends there is a length 
of some 3in. where the metal is turned parallel, the 
intervening portion being given a gradual taper and 
having a number of rectangular channels machined 
in it for radiation purposes. The front end slides 
backwards and forwards in a bearing in what; for 
the want of a better term, we have called the barrel 
casing. The rear end of the sliding mechanism is 
carried by two projecting strips or feathers, which 
are free to slide in slots cut in the side of the casing. 
The whole of the sliding parts is thus only carried in 
three bearings, which reduces to a minimum the risk of 
bending even in the event of the casing being damaged. 
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The barrel casing is a cylindrical tube of metal | 
which surrounds the barrel from end to end, and | 
saving at the bearing we have just mentioned, is | 
some fin. away from it. This casing is perforated 
with numerous round-ended slots, some }in. wide and 
a few inches long, the axes of which are arranged 
parallel to the axis of the barrel, and which are pierced 
at intervals round the circumference of the casing 
and along its length. The effect is to form an open- 
work cylinder round the barrel, the openings permitting 
of the radiation of the heat from the barrel to the 





Fig. 4—LOADING AND FIRING MECHANISM 


atmosphere. The fore sight and back sight are fixed 
on the barrel casing and not on the barrel. 

The breech mechanism casing is formed in two 
parts, a fore part e and a back part ff. The fore part 
is screwed onto the rear end of the barrel casing and 
the rear part is attached to the stock. The two por- 
tions are fastened together in the following manner :— 
The lower portion of the rear part extends some 
distance underneath the fore part, and this extension 
is provided with a tongue f! which, when the two parts 
are pressed together, fits into a slot formed in the 











Swain Sc. 


lower portion of the fore part e. On each side of the 
rear part and formed integrally with it are two pro- 
jecting bosses, which form the bearings for the 
spindle g, which carries the firing hammer h, the 
recoil arm j, and the cocking handle k. These bosses 
engage on their outer diameter with slots cut in the 
sides of the fore part, and by so doing hold the tongue 
piece f! positively in its slot. The two parts are 
finally locked and held rigidly together by a screwed 
pin I, which is provided with a crank handle m— 
Fig. 3—in place of an ordinary screw head, so that 
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the gun can be taken in half and the whole of the 
barrel and sliding mechanism withdrawn in two or 
three seconds without the use of any tools. The two 
portions of the breech mechanism case, when fixed 
together as just explained, form a rectangular box 
which is both longer and deeper than it is wide and 
which is open at the top. 

Screwed to the rear end of the barrel is the breech 
block carrier n. This is also in the form of a rect- 
angular box, longer than it is wide, and open at both 
top and bottom. The breech block o is pivoted on 
the pin ~ at its rear end in the carrier in such a manner 
that it can be rocked up and down vertically in it. A 
flange projecting downwards from near its front end 
is furnished with a stout pin, shown dotted at g in 
the upper view in Fig. 4, which projects at right angles 
to the flange and is about a quarter of an inch long. 
This pin engages in @ slot of somewhat peculiar shape 
formed in a rectangular plate ¢!, which is fixed in aa 
opening cut in the right-hand vertical wall of the 
front portion of the breech mechanism casing—see 
the lowest view in Fig. 3. This slot is shown diagram 
matically in Fig. 5, which is not in any way drawn 





Fig. 5 


to seale. When the pin, which is represented by 
the circle A in the sketch, occupies the position 
indicated, the breech block is held in such a position 
that the firing-pin is immediately opposite the cap 
of the cartridge in the chamber of the barrel. It 
is, in fact, in the firing position. When the cartridge 
is fired the breech block, and with it the pin, are forced 
backwards by the recoil of the barrel, and the pin 
strikes upon and slides up the inclined surface B 
and along the channel C till it reaches the end of the 
latter and falls on to the stop D, where for the moment 
we will leave it, delaying for the time being reference 
to its further motions. It will be evident that, as 
the pin forms an integral part of the breech block, 
the latter must follow the movement of the former. 
Henee, when the recoil begins the breech block, 
first of all travels backwards in a horizontal line for 
a short distance and is then lifted upwards. The 
effect is to reise it clear of the rear end of the cartridge, 
so that the extractor can come into play. Before 
referring to the action of the latter, however, let us 
endeavour to explain the working of the remainder 
of the breech mechanism. 

On the outside of the breech block carrier n at its 
rear end is fitted a detachable hard steel member 
furnished with a cam slot r, in which engages a pro- 
jection j' on one arm j of what is termed the recoil 
lever. The latter is L shaped, and its other arm s 
is mounted immovably on the spindle g. Thus, when 
the cocking handle k is drawn back the whole barrel 
and breech mechanism is drawn back with it. The 
head 7! of the lever arm 7 projects sideways, and it is 
this part that engages in the slot, which is almost 
vertical, in the rear of the breech-block carrier. The 
arm s is pivoted to a spindle provided with a shoulder, 
against which presses a stout spiral spring. When the 
barrel recoils, and with it the breech-block carrier, 
this spring is compressed, and it is strong enough to 
return the barrel and all the accessory mechanism 
into the firing position as soon as the recoil is over. 
This is actually what happens when the gun is being 
worked and when each shot is fired—-the barrel and 
the breech block carrier going backwards and 
forwards, first under the action of the recoil and then 
under that of the spring. 

We can now return to Fig. 5. The pin A was, it 
will be remembered, left resting on the top of the stop 
D. As a fact, it actually rests there only for a very 
small fraction of a seeond whea the gun is being fired 
automatically, for, as soon as the recoil spring begins 
to force the barrel and breech block carrier forward 
at the termination of the recoil, the pin travels along 
the stop D till it reaches the incline E, down which 
it is forced by the action of a hinged leaf spring o' thet 
is always pressing on the edge of the breech block at 
the top, and is then taken horizontally along the 
slot F and up the inclise G until it enters the hori- 
zontal slot from which it started and again takes up 
the positior shown in the engraving. 

We are now in a position to understand what is 
happening to the cartridges while these motions are 
taking place. The magazine which holds the cartridges 
is formed of thin plates and is in the shape of a quad- 
rant, as will be seen from Fig. 1, which shows it in 
position on the gun. “One end is closed and the other 
end is open, though the cartridges with which it 
is filled are prevented from escaping by the action 
of a spring detent, which is only disengaged when 
the magazine is properly fixed in position on the gun. 
The place where it is fixed is on the top of the left- 
hand wall of the forward part of what we have termed 
the breech mechanism casing. In order to receive 
t there is formed in the wall of the casing a rectangular 





box-shaped receptacle u, Fig. 3, which is large enough 
to receive one cartridge. The magazine is clipped 
in position with its orifice immediately over the top 
of this receptacle into which when the magazine is 
in place a cartridge is forced by the action of a spring, 
inside the magazine, that is put into compression as 
the cartridges are filled into it when the magazine 
is being charged. When the magazine is in position 
the axis of the cartridge which is first to be fired is 
parallel to the axis of the barrel and hence also to 
the side of the breech mechanism case and its bullet 
is pointing towards the barrel. The bottom of the 
receptacle or receiver is formed by an oscillating 
member v into a channel, in which the cartridge is 
forced by the action of the spring in the magazine. 
This member, which is just the length of a cartridge 
and has its axis parallel to it, is formed with a channel, 
as shown diagrammatically at A in Fig. 6. It 





Fig. 6 


oscillates backwards and forwards on its axis like a 
watch escapement wheel, and as it does so forces 
the cartridge B through a slot C in the side of the 
breech mechanism case D on to the breech block E. 
The latter at this moment has had its front end 
lowered, since the pin A on its underside has been 
forced down into the slot F—see Fig. 5. Its front 
end, therefore, has been lowered so that the orifice 
of the chamber in the rear of the barrel has been 
uncovered. Were the gun to be held horizontally 
the cartridge would, when the breech block was in 
this position have a tendency to travel down the 
groove which is formed in the top of the breech block 
towards the chamber, but reliance is not placed on 
the action of gravity, and the gun will work upside 
down or in any other position. What happens is 
that a special lever marked w in Fig. 4. which is 
operated by the forward movement of the breech- 
block carrier in conjunction with the stop w?, but 
which, being pivoted on pin w', which is below 
the breech block, has a much quicker rate of 
travel than the latter, is made to come forward 
along the passage marked F in Fig. 6, engages with 
the rear end of the cartridge and forces it into the 
chamber. The cartridge is thus positively conveyed 
from the magazine to the barrel and at no moment 
is it dependent on its own momentum. A small 
fraction of a second after the cartridge has been 
forced into the chamber the pin A—see Fig. 5— 
begins to rise up the incline G and finds itself back at 
its starting point, with the result that the breech 
block is brought up to exactly opposite the rear of 
the cartridge. At the exact moment when this 
occurs the striking hammer is released and, w:-*_r the 
action of its spring, comes forward, strikes an anvil 
x which abuts against the end of a spring-controlled 
firing-pin y, which runs from end to end of the breech 
block—see Fig. 4. The result is, of course, that the 
cartridge is exploded, and the barrel with the breech 
block carrier and other mechanism are forced back- 
wards. 

When this occurs the forward end of the breech 
block is raised so as to be free of the end of the 
cartridge by the action of the pin A—Fig. 5—running 
up the incline B. The extractor mechanism then 
comes into play. This consists of two pivoted 
members z and z!, which are in contact with one 
another and act in unison They are both pivoted 
at the lower part of the forward end of the breech- 
block carrier, and when not in operation the extractor 
proper is held down out of the way so as not to prevent 
the insertion of the cartridge into the barrel. When, 
however, the barrel begins to travel backwards the 
extractor z, which is arranged vertically beneath 
the rear end of the cartridge, is forced upwards, 
because its lower end enéounters and runs up an 
incline formed at the bottom of the forward portion 
of breech mechanism casing, the upward motion being 
possible by reason of the fact that the pivot hole in 
the extractor is slotted. The effect of the upward 
motion is to cause a notch in the top of the extrac‘or 
to engage with the rim of the cartridge in the chamber. 
Immediately this has happened the lower end of the 
other portion of the extractor mechanism, which is 
marked z', engages with another incline, and when 
this occurs a projection on it acts on the extractor in 
such a way that the cartridge is forced out of the 
chamber—this being possible since, as will be remem- 
bered, the breech block has previously been raised— 
and is made to strike against a curved groove formed 
in a quadrant-shaped projection in the underside of 
the breech block 0, so that it is expelled from the 
breech mechanism casing through a rectangular 
hole in the bottom of the latter. This hole is ordi- 





narily closed by a hinged trap door, and we may 
here explain that even if the operator has forgotten 
to open this door before beginning to fire, it is opened 
automatically as soon as firing commences. In the 
lower left-hand view of Fig. 4 the cartridge case 1s 
represented as just having been forced out of the 
breech chamber, and with its rear end striking against 
the curved quadrant on the underside of the breech 
block. 

The backward motion of the breech-block casing 
has various other effects. It brings about, for 
instance, the return of the lever w, which has forced 
into the chamber the cartridge just exploded, so that 
it may be ready to come forward and force another 
one in. Then, too, the motion, of course, compresses 
the recoil spring, thus storing up energy for. firing 
the next shot, and it also compresses the firing lever 
spring and cocks the mechanism. 

We must revert for one moment to the magazine 
and to the cartridge-feeding mechanism. It will be 
remembered—see Fig. 6—that, in order to feed a cart- 
ridge into the chamber the member v—Figs. 3 and 4— 
oscillates through the arc of a circle. As it revolves 
with a cartridge in its groove further cartridges are 
prevented from issuing from the magazine by reason 
of the curved shape of the member. On oscillating 
backwards, however—and both forward and back- 
ward oscillations are brought about by and work in 
concert with the motions of the breech-block carrier 
—another cartridge is received into the groove from 
the magazine, which cartridge is, at the next oscilla- 
tion, forced on to the breech block and from thence 
into the chamber, and the series of operations outlined 
above is repeated. Each magazine is constructed 
to hold 25 cartridges. but when the gun is working 
automatically or firing single shots only 24 are fired 
from each magazine, the last cartridge remaining 
unfired until another magazine is put into place. 
This arrangement has been made so as to render 
unnecessary the cocking of the gun as each successive 
magazine is fixed. It is only when the last cartridge 
has been fired and none remains in the gun that 
re-cocking becomes necessary before another round 
can be fired, and to fire the last cartridge special 
movements have to be made. 

To describe in such a manner that they may all 
be understood the actions of the recoil lever, the 
firing lever, and the trigger is, even with the aid of 
the drawings which we are enabled to reproduce, 
an impossibility. All that we can do is to give a 
general indication of what happens when certain 
things are done. To begin with, then, the gun 
can be made either to fire single shots like an ordinary 
rifle or it can fire automatically, when, with one man 
to manipulate the mechanism and to aim and 
another to remove the empty and clip on full 
magazines, as many as from 300 to 400 rounds 
per minute can be fired. One man unassisted can, 
we understand, fire up to 300 rounds per minute, 
including the changing of -the magazines. When 
firing single shots the mechaaism is comparatively 
simple, the striking hammer. which has been men- 
tioned above, being released very much in the 
customary manner, so that it strikes on the anvil 
abutting on the rear end of the spring-controlled firing 
pin in the breech block. When it is desired to fire 
the gun in this manner a stop A is advanced towards 
the rear of the trigger so as to prevent the latter 
from being pressed back beyond a certain point. 
If, however, the gun has to be fired automatically 
this stop is withdrawn so that the trigger can be 
pressed back to the full extent of its travel. The 
effect of this is to disengage the single-shot firing 
mechanism entirely and to bring into play another 
set of mechanism, which is actuated by members 
working in connection with the forward arm of the 
recoil lever. In neither case can the firing hammer 
be released until the barrel has been pressed forward 
into the extreme position, or, in other words, until 
the pin q, which, it will be remembered, forms an 
integral part of the breech block and works in a 
specially formed slot, has brought the block into the 
firing position. The actual releasing of the sear 
from the tumbler of the firing lever is brought about, 
when the gun is working automatically, by the 
passage of a cam, actuated by the recoil lever, over 
the top of a member working in connection with the 
sear, and this does not occur until the recoil lever 
has reached the extreme forward point of its travel. 

The gun is provided with two safety devices. 
One of these, t—Fig. 3—is arranged on the left-hand 
side of the breech casing and is provided with a smal] 
handle by which it can be rotated through a small 
angle, with the result that a catch on it, ¢?,—see the 
drawing in the right hand bottom corner of Fig. 4— 
prevents the sear, ¢1, from liberating the hammer h, 
no matter how hard the trigger may be pulled. 

In the event of a damaged or distorted cartridge 
causing the mechanism to jamb during its forward or 
charging stroke, when the gun is being fired auto- 
matically, the procedure in order to free it would be 
to open the door or lid B, which forms the top of the 
breech mechanism casing, and either to remove 
the cartridge or to assist it on its way to the barrel. 
As soon as the jamb is cleared the barrel will, of 
course, unless something be done to prevent it, 
continue to advance, under the action of the recoil 
spring, and on the completion of the forward stroke 
the cartridge will be automatically fired. So that 
this may not happen another safety lever, #, has been 
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provided. As soon as a jamb occurs this lever is 
pressed, and its effect is to liberate the trigger 
mechanism from its cocked position, into which it 
has been put by the previous recoil, with the result 
that, although the barrel and its accessories are 
advanced to the furthest forward position, the hammer 
is not liberated and the shot is not fired. In fact 
the gun must again be cocked before firing can 
proceed. The cocking is, as will have been gathered, 
brought about by the handle k, which is provided 
with a hand knob. This handle or lever is on the 
right-hand side of the breech casing and it acts upon 
the spindle g, to which, it will be remembered, is 
fixed one arm of the cocking lever. The revolution 
of the handle k through a quarter of a circle in an 
anti-clockwise direction causes the barrel, with the 
breech block, &c., to be drawn back to the fullest 
extent, thus compressing the recoil lever spring and 
the firing lever spring and cocking the firing mechan- 
ism. This backward or cocked position is the normal 
condition of affairs. When single shots are being 
fired the effect of each explosion is to bring the 
barrel and the other mechanism back to the furthest 
extent and hold them there until the trigger is again 
pressed, and it is the same when automatic firing is 
in progress at the completion of the discharge of a 
magazine full. It is only when the last shot has been 
fired and the trigger again pulled that the mechanism 
is forced forward into the advanced position, where it 
remains, since there is no further explosion to push 
it back again. The cocking lever does not, of course, 
rock backwards and forwards as the shots are fired. 
It may, in fact, when the rearward motion of cocking 
has been performed, be again pushed forward into 
its original position, in which it stands vertically, 
and in which it is held by the action of a catch. 

We explained with regard to the breech mechanism 
casing that it was practically an oblong box which 
was open at the top. As a matter of fact, it is actually 
closed by means of a tight-fitting steel lid*B, which 
is hinged to the forward end of the casing at B* and 
is held closed by means of a spring detent B*, which 
embraces a catch on the top of the rear portion of 
the casing. This lid must be kept closed while the 
gun is being fired, for, hinged to its hinge pin and 
kept down by it in its normal position, is the leaf 
spring o', which presses, as explained above, on the 
top of the breech block and tends to cause the latter 
to hinge downward on its pivot. 

It may be remarked in conclusion that, whereas, 
of course, the channels machined on the outside of 
the barrel do not afford sufficient surface for the 
entire radiation to the atmosphere of the heat 
generated when numbers of shots are fired in rapid 
succession, yet they do dissipate a good deal of heat. 
and then, too, the barrel and its breech-block carrier 
can be readily and quickly removed and replaced by 
another in about 20 seconds, so that, with two barrels 
the gun can be fired practically continuously, the 
hot barrel having time to cool while the other is being 
used. 
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WILLIAM SAMUEL LAYCOCK. 


Mr. William 
Fulwood-road, 


to record that 
** Oakbrook,”’ 


have 
of 


WE regret to 
Samuel Laycock, 
Sheffield, died on the 2nd inst., after a very 
short illness, in his seventy-fourth year. Few 
names are familiar in railway circles in all 
parts of the world as that of Laycock. It has been 
known for many years, and it must remain inseparably 
associated with the introduction of some of the 
essentials of luxurious and safe travelling on the 
various systems of this and other countries. In a 
sense Mr. Laycock was born in the business, for his 
father, Mr. W. E. Laycock, who died over twenty 
years ago, was a member of the firm of Samuel 
Laycock and Sons, Limited, hair-seating manufac- 
turers, Portobello, Sheffield, and in that way regularly 
filled railway requirements. 

It was not this department or industry, however, 
that brought Mr. W. 8. Laycock to the prominence 
he attained. His bent was really engineering, to 
which, at the close of his schooldays, he served an 
apprenticeship, and it was this that prepared him 
for the business he was destined to establish. In the 
meantime his knowledge of engineering was greatly 
to the advantage of the Portobello works. Amongst 
other improvements he invented a loom which con- 
siderably facilitated the weaving of hair-cloth, and 
showed that he had a remarkable grasp of engineer- 
ing design. 

But the limits of his father’s business were too 
narrow for him, and about thirty-two years ago Mr. 
Laycock struck out in a new line, founding the firm 
now known the world over as W. 8. Laycock, Limited, 
railway plant and stores contractors, &c. This 
provided him with just the opportunity for which 
he had been waiting. He was a man with ideas of 
his own—plenty of them—and with an infinite 
capacity for discerning the value of other people’s 
ideas and profiting by them. In the early days of 
his fresh venture a railway vehicle of any kind was 
to him an object full of suggestions for improvements, 
and he set himself to work out those suggestions to a 
practical conelusion. The result was a transformation 


so 





from the then very ordinary and meagre fittings of a 
railway carriage to the elaborate equipments of to-day. 
His introductions followed one another in rapid succes - 
sion. He recognised no finality. In his search for 
new ideas he crossed and re-crossed the Atlantic a 
score or two of times, and never experienced a futile 
journey. He knew the Continent and the needs of 
continental railways, and made it his business to 
meet them. His improvements became known and 
called for wherever there was a travelling public, 
whether the track lay across Siberia, the Far East, 
South Africa or the Republics of Central and Southern 
America. The same thing is true wiih regard to the 
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home systems, in spite of the difficulty experienced 
at times in breaking through the reserve of con- 
servatism, for it was Mr. Laycock’s firm that equipped 
the *‘ Southern Belle,” the luxurious Pullman that 
runs to Brighton. 

Mr. Laycock was the first to introduce a system of 
storage heating for railway carriages by means of 
special cylinders fitted in the compartments and 
supplied by dry steam carried through pipes attached 
to the underframes and flexible coupling connections 
between the carriages. His other inventions and 
specialities included a wagon brake which could be 
applied and released from either side of the wagon ; 
an axle-box lubricator of the pad type; a balancing 
device for controlling the action of fall-down wagon- 
doors and enabling the heaviest doors to be closed 
with ease; a continuous platform buffer and auto- 
matic coupler for connecting vestibules with corridor 
trains, securing the steadier running and greater 
safety of expresses (a combination of the American 
automatic coupler and the English draw-hook) ; the 
“Torpedo ”’ ventilator for carriages ; elastic journal 
packing for the axle-boxes of carriages, wagons or 
engines, and a window-lift. Of minor improvements 
in the equipment of railway vehicles Mr. Laycock’s 
innovations were very numerous, 

The firm’s operations were at first conducted in a 
comparatively small block of buildings, but the 
development was rapid, and in 1902 Victoria Works 
were opened, with fine offices, at Millhouses, upon the 
outskirts of the city. Already twice as much ground 
is covered in as was originally the case, and still there 
is ample room for expansion. Mr. Laycock’s policy 
was invariably to keep his plant and tools absolutely 
up to date. Anything in the least superseded was 
scrapped at once, and everything likely to maintain 
the modern character of the machinery was secured 
at all costs. 

But equipping luxurious railway carriages was not 
sufficient. Mr. Laycock’s ambition carried him a big 
step further. ‘Iam not content,” he once remarked ; 
**T want to build them entirely.’ Five years ago he 
was able to satisfy this desire, for about that time he 
became associated with Cravens, Limited, of Darnall, 
Sheffield, the well-known builders of Pullman cars and 
of all classes of railway rolling-stock—-and was elected 
chairman of the Board of Directors. The works of 
this firm he completely remodelled, and one of his 
delights was to afford to his friends private inspec- 
tions of some of the magnificent vehicles—often for 
Eastern potentates—constructed and equipped 
entirely in Sheffield, for practically all parts of the 
world. This had been his ambition for years, and he 
was happy in living to realise it. 

In disposition Mr. Laycock was a typical hard- 
headed Yorkshireman, but his heart permitted no 
deserving appeal to be made to him in vain. He 
had a large circle of personal friends, and by his 





workpeople and staff he was deeply esteemed. 
He was a Justice of the Peace, but beyond this took 
no prominent part in public affairs. In 1865 he 
married Miss Catherine Kirby, of Leeds, and cele- 
brated his golden wedding last September. He is 
survived by Mrs. Laycock, his son, Mr, W. Ernest 
Laycock (the managing director of the firm), and a 
daughter, Mrs. Norman K. Peace. 


STEPHEN THOMAS AVELING. 

UNIVERSAL sorrow will be experienced throughout 
the engineering profession at the death of Mr. Stephen 
Thomas Aveling, who until a few years ago was a 
director of the well-known firm of Aveling and Porter, 
of Rochester. Mr. Aveling, who died on the 29th ult., 
was born in September, 1834, and was therefore in 
his eighty-second year. He was a cousin of the late 
Mr. Thomas Aveling—one of the founders of the 
Rochester firm—and of Mr. T. L. Aveling, the firm’s 
present managing director, and he was associated with 
both these gentlemen in the pioneer work of road 
rolling. He joined the board of directors when the 
firm was converted into a limited liability company. 
Until quite recently he was a familiar figure at the 
principal agricultural shows—the Royal, Smithfield, 
Highland, Bath and West of England, &c. 

Mr. Aveling’s talents were by no means confined to 
his attainments as a mechanical engineer. He was, 
for example, a carpenter and wood carver of very 
much more than ordinary merit, and he was the author 
of an excellent book on carpentry and joinery. His 
great hobby, however, was the study of Archeology 
and of ancient Architecture, and his knowledge of 
the domestic and church architecture of the fifteenth 
to the seventeenth centuries was unrivalled. He was 
a contributor on these subjects—on which he was an 
accepted authority—to the Archelogia Cantiana and 
similar journals. He also wrote a treatise on Heraldry 
which passed through several editions. Mr. Aveling 
was also described as being “ a gifted artist with pen, 
pencil and brush,” and his water colours certainly 
have an individuality all their own. His taste for 
antiquities was well brought out in his choice of a 
home, which was the famous Elizabethan edifice known 
as the “ Restoration House ”’ at Rochester, in which 
Charles II. stayed on his journey to London. Latterly, 
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however, Mr. Aveling had lived at Boveney, near 
Windsor. 

Mr. Aveling married in 1863 Mary Phoebe, daughter 
of the Rev. R. Clifford. He is survived by his wife, 
four sons and two daughters. He was possessed of a 
most charming nature, which endeared him to all with 
whom he came into conta+t, and his loss will be most 
keenly felt by a very large circle of friends. 


ROBERT ARTHUR DAWBARN. 

THE death took place on the 6th inst. of Mr. R. A. 
Dawbarn, partner in the firm of Mordey and Dawbarn, 
consulting engineers of Westminster. 

Mr. Dawbarn was born at March, in Cambridge- 
shire, on November 30th, 1860. After receiving his 
early education at Tettenhall College, in Staffordshire, 
he was a pupil at the locomotive works of Neilson, 
Reid and Co., of Glasgow, passing through all the 
shops and the drawing-office. In 1881 he entered the 
service of the British Electric Light Company, and 
was for three years in the dynamo-making shops of 
that company at Stockport. During 1884 and 1885 
he was on the staff of Mr. J. S. Raworth, who was at 
that time in business in Manchester, and whilst so 
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employed he obtained experience of ship lighting by 
electricity. From 1885 to 1887 Mr. Dawbarn was 
with Siemens Bros. at Woolwich, leaving in the latter 
year to enter the service of the Anglo-American Brush 
Electric Light Corporation—now the Brush Electrical 
Engineering Company, Limited—of which Mr. 
Raworth, hid former employer, had become super- 
intending engineer. A year later he was made chief 
assistant engineer at the company’s works, which 
were at that time in Belvedere-road, Lambeth. He 
remained with the Brush Company until 1900, having 
before he left it attained to the position of super- 
intending engineer, with control of the traction 
department, which, before his appointment, had been 
under a control separate from the engineering 
department. 

In 1900 Mr. Dawbarn entered into partnership with 
Mr. W. M. Mordey, with whom he had previously 
worked while with the Brush Company, of which 
Mr. Mordey was chief electrician. In connection with 
his work with Mr. Mordey, Mr. Dawbarn had to pay 
frequent visits abroad, notably to South America, and 
to South and East Africa. He was a member of the 
Institution of Civil Engineers and of the Institution 
of Electrical Engineers. 








INDUSTRIAL DEVELOPMENT. 


AT a meeting of the Institution of Civil Engineers, held 
at the Institution on Tuesday evening, an address on 
* Industrial Development ”’ was given by Mr. Harold Cox. 

Mr. Cox said that when peace was declared probably 
three million soldiers would return from the war seeking 
work, many thousands of munition workers would be 
discharged, and an enormous number of separation 
allowances would be discontinued. These changes must 
have a tremendous effect upon our whole social life—so 
serious that many people who had thought deeply 
about the problem even feared the possibility of industrial 
revolution after the war. At present we had made no 
provision for these difficulties that were certain to come. 
There was a good deal of vague talk, but vague talk did 
not set industry in motion. They had to plan in advance, 
and he ventured to think that this was one of the problems 
for which the Institution of Civil Engineers was eminently 
adapted to deal. Engineers by their occupation were 
necessarily engaged in the ordinary course of business 
in planning great enterprises. Most of them, owing to the 
very wise system of their training, had experience of manual 
work, and of work side by side with men who were now 
merely wage-earners. In addition, the Institution of 
Civil Engineers had built up a world-wide connection. 
He was told, among many other things which the Insti- 
tution devised, had been the organisation of professional 
examinations in towns pretty well scatfered all over the 
world. He had a list of some thirty-eight towns in which 
they had recently conducted examinations, and he selected 
the following as examples of the way in which their influ- 
Auckland, Buenos 


ence was scattered :—Alexandria, 
Aires, Buluwayo, Cairo, Dunedin, Havana, Hong-Kong, 
Shanghai, Sydney, and Vancouver. In conducting 


those examinations the Institution had its own members, 
who supervised the examinations, and consequently that 
alone proved that they had in those towns members with 
whom they were constantly in touch. He might go so 
far as to say that from that room there were spread 
tentacles of professional interest and connection which 
embraced the whole world. To his mind that was typical 
of the way in which British trade had been built up. It 
had been built up by individual enterprise, and he thought 
as Englishmen they might well be proud of the result. 
We could not have faced the present military burden and 
financed most of our Allies if our old system of working 
had not been sound at the core. But just as we could 
not afford to leave to individual enterprise the defence of 
our country against war, so we could not trust to individual 
enterprise to solve the industrial problems that would 
follow the establishment of peace. There must be some 
kind of collective effort, which did not necessarily mean 
Government action. 

There were two aspects of the problem—the domestic 
and the external. As regards external problems, it was 
certain that without our external trade we could only 
maintain in this little island a very small population in 
very great discomfort. The extension of our external 
trade was one of the principal objects we had to keep in 
view, not only from the economic but also from the 
political point of view. He thought the greatest danger 
we had experienced from German trade was due to the 
manner in which the Germans had used their trade con- 
nections to build up political agencies in remote parts of 
the British Empire and in neutral countries. There was 
constant repetition of vague demands that the Govern- 
ment should do something in regard to external trade. 
Our recent experience of Government action did not 
encourage us to look for very much more from what the 
Government might do in the future. It might be said that 
the Government did something for external trade. It 
maintained a consular service. He had studied: a great 
many consular reports, and his impression was that a very 
large number of our consuls were gentlemen who had not 
been successful in the diplomatic service. In addition, 
we had consuls of foreign nationality, and sometimes 
they had been our trade rivals and our political rivals. 
Besides publishing statistics generally two years out of 
date, our consular reports, with a repetition which became 
wearisome, persisted in repeating the parrot cry that 
Englishmen did not know their own business and ought 
to learn from the Germans. He remembered one such 
report, which stated that Germans had captured the 
trade because they gave long credit, and three or four years 
later he came across another consular report from the 
same place which remarked that one did not hear quite 
so much about German trade as one used to; in fact, 
the only Germans one saw were a few seedy individuals 
trying to collect bad debts. These reports were a sheer 


waste of public money. He ventured to think no consular 
service controlled by the Government would ever be of 
practical use. 





The question arose, why should not business men organise 
their own consular service? Some years ago Sir John 
Wolfe Barry started the idea that it would be possible 
for the various engineering societies in this country to 
organise a Standards Committee to establish common 
standards to which all manufacturers should work. He 
got together a committee on which were represented that 
body, the Institution of Mechanical Engineers, the 
Institution of Naval Architects, the Iron and Steel 
Institute and the Institution of Electrical Engineers. He 
need not point out the enormous economy in manufacture 
which resulted from having standards. The work done 
by the Committee in the fifteen years it had been in 
operation was immense. They had established standards 
for hundreds of different articles, and these standards 
were reconsidered from time to time to meet new con- 
ditions. They were recognised throughout the world and 
by their very existence had given a foothold to British 
trade in foreign countries. The Committee had repre- 
sentatives of the Admiralty and War-office. It received 
grants in aid of its expenditure from his Majesty’s Govern- 
ment, from Colonial Governments, municipal bodies, 
railway companies, gas companies and private manu- 
facturers. If a voluntary organisation, started entirely 
by individual enterprise, could thus build up a system of 
standards which was of world-wide fame, was it not 
possible to conceive a larger organisation representing 
practically all the trades of the country which should 
deal with the great problem of developing our trade abroad 
—an organisation for collecting trade information from 
agents employed abroad, systematising that information 
and distributing it among the manufacturers primarily 
concerned ? Mr. H. E. Morgan recently developed that 
idea and gave it the specially useful title of a National 
Trade Agency, which would do the work which our 
consuls professed to do and did not, and which, in addition, 
would do for our trades as a whole what each individual 
manufacturer was now trying to do for his individual 
trade. It seemed to him that there was there a great 
possibility for collective effort for developing the trade of 
the country abroad. 

As regards the domestic problem, the primary need 
they had to deal with was the wants of the men when 
they returned from the war. If that problem was not 
dealt with, we should certainly have chaos, or as some 
people thought perhaps revolution. Here, again, the 
problem was largely one for engineers. It was their 
business to plan enterprises, and it was certainly within 
their power to prepare plans which could be put into 
immediate application as soon as peace was declared. 
In any case, there would be the obvious work of repairing 
railways and roads owing to the damage done and neglect 
of repair work while the war was in progress, but, in 
addition, it was possible to prepare new schemes of 
public utility. In the case of new streets and roads, that 
work ought certainly to be planned in advance, and 
attention should be paid not merely to the needs of better 
locomotion, but also to the needs of people living in the 
towns, for a town was primarily a place for people to live 
in comfort and decency. In London there were miles of 
dreary streets and squalid houses, and no finer task could 
be put in operation at the end of the war than the re- 
construction of the capital of the Empire. 

The main point in the domestic problem was that our 
people had become accustomed—rightly accustomed—to 
a higher standard of wage due to the increased demand for 
labour. What they had to consider was how that higher 
standard of comfort and that higher wage could be main- 
tained after the war. To his mind, it was the problem of 
problems. Why had the mass of our people so long been 
condemned to live in pokey houses and in mean streets, 
many of them with insufficient food ? They answered, It 
was the result of low wages. He asked again, Was it 
necessary that wages should be so low? The reply 
obviously was, The work was worth so little, or, in other 
words, the worker produced so little. But was it neces- 
sary that the worker should produce so little ? In spite 
of the present enormous drain upon our male population, 
we were maintaining the whole of our people in a much 
higher standard of comfort than ever before, and, in 
addition, we were keeping up an export trade which we 
should have regarded a few years ago as marvellous in 
amount. That could only be explained by the enormous 
increase in our productive power. One was met by the 
answer that the work was paid for out of capital. That 
was true, and when peace came we should find the burden 
of interest an appreciable one for some generations to 
come. But the fact remained that we were doing the work 
and maintaining a higher standard of comfort. On the 
one hand, they had the labour employed and the comforts 
and luxuries created, and he asked, Could we not achieve 
the same miracle in time of peace; could we not, on the 
one hand, secure universal employment, and, on the other, 
widespread enjoyment? If our people permanently 
insisted on a higher standard of living for themselves, 
their own demands for comforts and luxuries would 
create employment for themselves. If we utilised for the 
purposes of peace the tremendous productive power 
which the war had shown we possessed, we could secure 
for our whole population a richer and fuller and happier 
life. 

The difficulties in the way were very serious. On the 
one hand, the workman restricted his output because he 
was suspicious of his employer. On the other hand, the 
employer paid low wages because he knew the workman 
produced very little work. There had been a partial 
suspension of this deadlock during the war, due to patriotic 
pressure, but after the war that suspension would cease. 
Curiously enough our politicians had actually been pro- 
mising the workmen that after the war the old conditions 
would be restored, whereby the man’s pride should be not 
in doing as much work as he honestly could, but in doing 
as little as the foreman would pass. There could be nothing 
more extraordinary than that politicians should hold that 
up as an ideal to the manual worker. Like most economic 
problems, it could not be solved by economic forces, but, 
he suggested, by moral forces. They wanted, in fact, to 
change the moral outlook on both sides. He suggested 
that they would not get over these economic difficulties 
until employers on their part looked upon the well-being 
of the workman as one of the primary objects of their 
business. The question of wages was the fundamental 
one. The workman could not receive more than the 
product of his work was worth, which was an axiom a good 





many workmen never seemed able to understand. So 
far as material comfort was concerned, the progress of 
mankind was dependent upon the progress of machinery, 
but in peace time we were not making full use of the 
machines we had. 

He was aware that during the war there had been a 
greatly increased output because they had appealed to 
the men, not only on the economic side, but also on the 
moral side, by asking them to think of their country as 
well as their pay, but after the war they would have the 
same difficulty as before. The increased output would 
certainly cease unless the wages problem could be tackled. 
He admitted there was no general way of deciding precisely 
how much should go to capital and how much to manage- 
ment—one of the most important factors of all—and how 
much to labour. But he thought they could candidly 
admit that, looking at the problem broadly, the work- 
man’s share of the product was not adequate, and he 
believed they should make no progress towards a solution 
of the wages problem until it was universally recognised 
that the manual worker, if he could get it, was entitled to 
just as high a standard of personal and domestic comfort 
as the brain worker. There could be no real progress until 
they demonstrated to the working classes that their 
interest lay in more efficient production. If we could 
solve this moral problem he saw no limit to the progress 
of our country. 

Great reform was, he thought, possible in the hours of 
working. The trouble was that shorter hours meant a 
reduction in the efficiency of the machine, and that the 
machine was becoming more and more the important 
factor in production. Surely the solution of the problem 
was not very recondite. It merely meant the introduction 
of the shift system. We had done it in war all over the 
country, and machines were now working right through 
the twenty-four hours, with two, and sometimes three 
shifts of people. If we could do it in war to destroy our 
enemies, why could we not do it in peace to build up our 
own people? Personally, he thought the system at which 
they should aim was the three-shift system. He thought 
twelve hours was too long. The three-shift system would 
have many advantages. It would enable them to fix a 
period of working, during which the individual would- 
remain at his maximum efficiency, and the productive 
power of the country would be increased enormously. 

The points on which it seemed to him they should work, 
both for the better use of machinery and the better 
use of human muscles, were three. They were: greater 
output of work, larger leisure for the worker and higher 
wages for the worker. These were the three ideals for 
the industrial development of the future. At present their 
realisation was obstructed by class suspicion, resulting in 
class warfare. He asked them whether it was necessary to 
maintain this class warfare permanently as a part of our 
social system. In the trenches it had disappeared, and it 
was for us to plan and prepare so that after the war the 
same spirit of comradeship might bind us all together 
to work for the triumphs of peace. 

Sir John Wolfe Barry, proposing a vote of thanks to 
Mr. Cox, said it was vital to us to find out what was the 
proper way of conducting trade with the best results to 
the whole body politic, and for the good of the country at 
large. It was also of vital consequence that there should 
be no misleading on this crucial and all-important point. 
He most cordially agreed with Mr. Cox that the consular 
idea should be rooted out. What they ought to do was 
to use their private efforts to make up its deficiencies. He 
imagined the Government must have some sort of consular 
system, but if they were to have an efficient pushing of 
their trade it must be done by the voluntary effort of the 
trades themselves. He thought the time had come when 
we must look at the question of foreign trade in a some- 
what less altruistic way, and must take care of our own 
interests, as we had been somewhat remiss by throwing 
open all our markets and all the resources of the Empire 
to foreign competition, and German enterprise particu- 
larly. In regard to the relations of capital and labour, if 
they could only let everybody see that the interests of 
both were linked up together—a lesson he thought the 
working classes had to learn—there would be no real 
antagonism between the two. 

Sir Archibald Denny seconded. He said several 
schemes had been suggested whereby capital and labour, 
which were indissolubly connected, might be reconciled. 
Sharing of profits had been suggested, and in a simple 
manufacture perhaps it would be found reasonable. Mr. 
Cox had shown how difficult it was to apportion the share 
to capital, to management and to labour. In the case of 
his own firm—one of the few unlimited private family 
concerns—it had been thought of many times. But to 
begin with, frequently the total amount of profit was such 
that the men, he thought, would be insulted when offered 
their share per head. 

The vote of thanks was very heartily accorded, and the 
meeting concluded. 
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LABOUR AND WAGES. 


Tuer Home-offic? and the Ministry of Munitions have 
issued a joint appeal to employers with regard to the 
substitution of women for men. Attention is called to 
the urgent necessity of concerted action for the purpose 
of making good the loss of labour caused by withdrawal of 
men for the forces. The one source of supply is the great 
body of women who are at present unoccupied or engaged 
in work not of an essential character. Many of these 
women have worked in factories and had an industrial 
training. They form an asset of immense importance at 
this time, and every effort must be made to induce those 
who are able to come to the assistance of the country. 
Previous training, however, is not essential—since the out- 
break of war women have given ample proof of their 
ability to undertake work hitherto regarded as men’s. 
The task of bringing women to fill temporarily the places 
of the men can only be rapidly and successfully accom- 
plished by concerted action. Individual effort on the part 
of employers has only been partially successful, and in 
some cases it has failed entirely. If overlapping, competi- 
tion and waste of effort are to be avoided, recourse must 
be had to central machinery to organise the supply. The 
Home-office and the Board of Trade are prepared to give 
employers all the help in their power. Needs must be 
ascertained and steps taken to attract the women. The 
Labour Exchanges are ready to hand, and arrangements 
are being made to utilise them to the fullest extent. But 
the full co-operation of employers is necessary. Every 
employer is urged to do one of two things, if he has not 
already done so: (1) To review the organisation of his 
works in order to ascertain how it is possible by rearrange- 
ment of work and other measures profitably to employ, 
as temporary substitutes, as large a number of women 
workers as possible. (2) To send to the local Labour 
Exchange at once—and from time to time as the situation 
develops—particulars of his requirements for women 
labour, with the fullest possible details as to the classes 
of work and the qualifications required. 


For the work of canvassing and drawing in the reserves 
of women it is proposed to invite local assistance of persons 
qualified by their experience of commercial enterprise, 
industrial conditions and social work, and steps are already 
being taken to make arrangements for this. 


In connection with the above appeal an advisory 
committee has been appointed to advise the Board of 
Trade and Home-office and to watch and report from time 
to time on the progress made in different localities and 
industries in the extension of the employment of women. 


Ir is stated that the Government estimates that 275,000 
women have taken the places of men, and about 17,000 
additional women a month are coming in to the labour 
market. During the eighteen months ended January 
617,000 women and girls were placed in employment by 
the Labour Exchanges, representing a 40 per cent. increase 
on those employed before the war. 

A BRANCH of the Labour Supply Department has been 
formed at the Ministry of Munitions to encourage the use 
and organise the supply of special shifts of labour for week- 
end work. This is being done in order to give a day of 
rest to regular workers, and at the same time to secure 
the minimum diminution of output. 

PROPOSALS have been submitted to the trade unions by 
the Munitions Department for giving effect to the recom- 
mendations of the Fatigue in Factories Committee respect- 
ing one day’s rest in seven for all munition workers in the 
Government arsenals. It is proposed that the factories 
should be kept going as usual night and day for seven days 
a week, but that there should be a week-end rest shift, 
when the ordinary men and boys could be replaced by 
part-time volunteers. Skilled men and supervisors will 
have to be excluded from this arrangement, but they will 
be allowed to arrange among themselves for one night or 
day off for each man weekly, those who remain at work 
taking over the duties of the absentees in addition to their 
own. For the rest taken only one bare pay will be stopped, 
whereas if a man takes time off at present he loses his bonus, 
and may forfeit certain privileges as well. Owing to the 
way in which workers are grouped this proposal is equiva- 
lent to speeding up, and will also effect a great saving in 
wages without any real fall in output. Looking at it in 
this light, the majority of trade unionists employed in the 
arsenals are opposed to the scheme, and have lost no time 
in declaring their opposition. They demand a complete 
stoppage on one night and day per week, and maintain 
that any reduction of output could be made good by the 
increased efficiency arising from the rest. 





Two important memoranda have been issued by the 
Ministry of Munitions for the guidance of employers and 
workmen with regard to leaving certificates under the 
Munitions Act. 


THE Minister of Munitions announces that he has made 
an order under section 4 of the Munitions Act declaring 
218 additional establishments to be controlled, making a 
total of 3052. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PASS LIST (interim), FEBRUARY EXAMINATIONS, 1916. 


Candidates Examined in the United Kingdom (71).—Pre- 
liminary (31).—C. M. Brain, G. C. Brinkworth, J. A. Chadborn, 
J.T. Chalk, P. L. Chapman, L. Cookson, P. Dalton, J. H. Dwyer, 
R. J. Fisher, E. W. Floyd, L. Foale, C. H. V. Full, P. Grassick, 
W. M. Hebblethwaite, A. W. Jackson, L. F. Jeffrey, G. W. 
Jenkins, F. L. King, A. W. Knight, P. W. Ladmore, A. V. C. 
Lima, W. L. Morrison, B. V. N. Rao, G. G. Nicholson, J. Nivison, 
P. E. Robertson, 8. G. H. Robinson, H. Smith, L. Tudsbery, 
T. 5. Vandy, R. C. Weekes. 


Associate Membership (40).—Whole Examination (15).—-W. H. 


KE. Carr, G. Garces, G. K. Ghee, J. G. Henderson, W. G. Hovell, 
J. M. Jones, B. H. Knight, A. W. Legat, N. J. Modi, C. J. Morris, 





W. Pearce, L. W. Seudder, F. Thornton, 'T, H. Turney, T. 


Walmsley. 
os ex 





pleted by Pass in Section B (15) (Section A 
Passed Previously).-E. Camm, M. V, Cooper, G. G. Forster, 
J. Forster, F. W. Hey, C. W. Lawman, W. J. MacPhail, C. V. 
Moodie, G. J. Murphy, G. F. Palmer, C. W. Rice, 1, F. Shellard, 
A. H. Steele, D. H. Stent, H. Wu. 

Passed in Part (10) Section A only.—J. F. Aitken, K. C, Bater, 
H. N. Bates, F. E, Campion, R, Hide, L. B, Holden, E. M. James, 
H. A. McHoul, F, D. Phillips, A. F. Wickenden. 

Examination in Drawings, Specifications and Quantities 
zonal) (1).—A. W. Legat. 
he results of the examination held abroad will be announced 
later. 


(O 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





TRAINING OF MUNITIONS WORKERS, 


Srm,—We have noted Mr. H. G. Taylor's letter in your issue 
of the 25th ult., and are pleased to observe that the course of 
training of munitions workers at King’s College “is still work- 
ing very successfully,” and we have no doubt whatever that the 
objective aimed at there, as in every other place, is the ‘‘ defeat 
of the King’s enemies.” 

We must, however, adhere to the opinions which we expressed 
following the reading of our joint paper at the Institution of 
Mechanical Engi s. It would make, Sir, too great a demand 
upon your space to set out the grounds for this conclusion by 
quotations of a discussion which, in the printed minutes of the 
** Proceedings” of the Institution of Mechanical Engineers, 
occupies some forty pages, and such quotations would lose 
much of their force by being dissociated from their context. 
It is against all engi ing experience, past or present, that a 
“considerable proportion’ of pupils or apprentices who start 
from the level of novices should, in a 144-hours’ course, be in a 
position to perform the “ functions of highly skilled . . . or 
highly specialised workmen; that is, tool setters on work 
requiring accuracy of one-ten-thousandth of an inch,” quite 
apart from the fact that such accuracy is not ordinarily required 
from tool setters. The limits in ordinary factories where shells 
and fuses are manufactured do not require such a fine degree 
of accuracy as the one-ten-thousandth of an inch Limits, 
however, are so widely divergent that outside factories where 
gauges are produced there is no strict or exact interchange- 
ability and the limits are nearer one-hundredth than one-ten- 
thousandth of an inch. Moreover, the modern grinding machine 
does away with the necessity for tool setting to anything like 
the degree of accuracy stated by Mr. Taylor, apart from the 
fact that machining operations from tools set to the one-ten- 
thousandth of an inch would not give finished plane or cylindrical 
surfaces true to the same degree of accuracy. Fuse gauges, 
shell gauges, gauges for small arms, gauges, punches, dies for 
small cartridges, &c. &c., are all the production finally of the 
grinding machine. Hence the uselessness of tool setting to the 
one-ten-thousandth of an inch. If Mr. Taylor is trying to teach 
initially unskilled workers such an operation as setting a tool 
to one-ten-thousandth of an inch he is doing unnecessary work, 
in view of the fact that the majority of these men could not be 
placed on work requiring more than perhaps one-tenth of this 
degree of accuracy. He should talk in terms of the thousandth of 
an inch, which outside such work, for example, as gauge and 
gunsight work, is considered a good working practical limit. 

The matter under discussion is so important for the end all 
have in view that Mr. Taylor would be Toing good service if he 
would state the number of hours or give some idea of the further 
work in the factory which his short-trained workers have had 
to put in before they attain the necessary degree of skill required 
to make them practically useful. It would also be interesting 
to the profession to be informed what percentage of these novices 
could, on their first introduction to the factory, only be put to 
work alongside workers who had been introduced into the factory 
without any previous training whatever, but who had acquired 
in the course of a fortnight or less in the factory the same 
amount of skill as the college-trained man for the special work 
upon which they were engaged. 








R. Mutirneux WALMSLEY. 
CHartes E. Lararp. 
Northampton Polytechnic Institute, E.C., . 

March 7th. 


OPTICAL GLASS. 


Srr,—As one employed in the optical trade, I feel I cannot let 
the statements made in your article of February 25th go un- 
challenged. Your charges might have been true ten years ago, 
but not so to-day. With regard to the machinery employed in 
this trade, for the most part the firms who have optical depart- 
ments have also engineering and other mechanical departments, 
which necessitate the retention of skilled designing draughtsmen, 
who, after consultation with the optical heads, are able to con- 
struct machines which are perhaps then not so crude as you 
would infer in your article. The optical trade of this country as 
a whole has made wonderful progress, and previous to the war 
had been fully alive to the possibilities of foreign machinery, 
having purchased and in many instances improved upon the 
same, with the result that the class of work produced will 
compare not unfavourably with that of any other country. 
Where we have undoubtedly been handicapped is in the shortage 
and types of optical glass, but this also has been remedied to a 
great extent, and doubtless this difficulty will be eventually 
overcome. By the way, I may say that with regard to obtaining 
accuracy in certain lenses and prisms, it is necessary that the 
machinery, &c., be manipulated by one having a knowledge of 
corrections, &c., and certainly it is not always so straightforward 
and simple as you allege in your article. Optical work cannot 
yet be produced in the manner of a Ford car. 


March 2nd. Optic. 





PATENT-OFFICE LIBRARY. 


Srr,—I have seen the diagram in your last issue showing 
readers’ attendance at the Patent-office Library, but taking it 
into consideration with the present extraordinary dislocation, it 
does not seem to me to convey anything. 

If ever there was a time when a man should make the utmost 
of his brains, it is the present, and every possible facility should 
be given him. Very many are now closely engaged in munition 
work, and have little time to spare except in the evenings—and 
not much then—and it would, I am convinced, has been 
suggested in your columns—of great assistance if the Library 
hours were extended. I venture te suggest the following as a 
modification of those proposed by “‘ Vetax.”’ Close at dusk— 
at no time later than 8.30 p.m.—five days and at six o’clock 
Saturday. Being a Government office. a timely warning could 
be easily arranged for, so that safety was assured. Very little 
development and research work is possible at the present time, 
but what can be done should be fostered to the utmost, for when 
war ceases the commercial struggle will be intense and keen, 
and it behoves us to make the most of every factor, however 
small, 

London, March 7th. ‘ie ¥ 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puysicat Society or Lonpon.—At the Imperial College 
of Science, Imperial Institute-road, South Kensington, S.W. 
‘** Experiments Siecwatien the Flow of Heat in Conducting 
Sheets,” by Mr. 8S, Skinner; ‘‘ Tae Absorption of Gas by a 
Quartz Vacuum Tube,” by Dr. R. 8. Willows, and Mr, H. 'T. 
George. At 5 p.m. Editing Committee meeting at 4.15 p.m. 
Council meeting at 4.30 p.m. 

SATURDAY, MARCH lIIru. 


Tue KEIGHLEY AssocraTION OF ENGINEERS.—-At the Assembly 
Room of the Cycling Club, Keighley. Inter-lecture with the 
Keighley Textile Society. ‘‘ Submarines,” hy Professor G. F. 
Charnock. At 6.45 p.m. 

TUESDAY, MARCH 

‘Tue JuNion INSTITUTION OF ENGINEERS : MIDLAND Section, 
—Ordinary meeting at the ss agter Hotel, Temple-street, Bir- 
mingham. Paper by Mr. C. H. Ayres on ‘‘ The Application of 
Alternating Current to Workshop Equipment.” At 7.30 p.m. 

Ieswics Scientific Socrery.—At the Museum, High-street, 
Ipswich. Lieut. C. W. P. Rogers will give a lecture on ‘* Bombs 
and Grenades,” At 7.45 p.m. 

Tue InstiruTion oF ExecrricaL ENGINEERS: Scorrisu 
Locat Section._—Fifth ordinary general meeting at the Rooms, 
207, Bath-street, Glasgow. r. Charles Chree, F.R.S., will 
deliver his Kelvin Lecture, entitled ‘‘ Terrestrial Magnetism.”’ 
At 8 p.m. 

MANCHESTER GEOLOGICAL AND MINING SocretTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 

per will be read :—‘‘ Carbon Dioxide as an Agent in the 
extinction of Mine Fires, with special reference to its use at the 
Senghenydd Colliery,” by Mr. Edgar Charles Evans. The 
following paper will be open for discussion :—‘‘ The Value of 
the Experimental Fan in the Mining Laboratory,” by Mr. 
D. E. Thomas. At 4 p.m. The House and Library Committee 
will meet at 2.15 p.m., and the Council at 3 p.m. 


WEDNESDAY, MARCH I5ra. 

Tae Concrete InstiTuTE.—Sixty-seventh ordinary general 
meeting at Denison House, 296, Vauxhall Bridge-road, West - 
minster, S.W. ‘‘Some Examples of Dangerous Structures,” 
by Mr. W. G. Perkins. At 5.30 p.m. 

Tae InstiruTion or Exectrricat ENGINgERS: STUDENTS’ 
Section.—Victoria Embankment, London, W.C. Adjourned 
discussion on ‘‘ Suggested Applications of Science to Warfare.” 
At 7.45 p.m. 

Tae Worssierut Company or CarPeNnTers.—-At the Car- 

nters’ Hall, London Wall, E.C. ‘* Seals,”’ by Mr. H. J. L. J. 

assé. At 7.45 p.m. 

Tue NotrincuaM Society or Enatngers.—At the Welbeck 
Hotel, Milton-street, Nottingham. Mr. H. L. Reason will give 
a paper on “ Brass Foundry Practice,”’ which will be illustrated 
by lantern slides. At 7.30 p.m. 

Royat Meteorovoeicat Socrery.—At the Surveyors’ Insti- 
tution, 12, Great George-street, Westminster. A lecture on 
“The Meteorology of the Globe in 1911,’ by Sir Napier Shaw, 
F.R.S. At 7.30 p.m. 

Roya Society or Arts,—John-street, Adelphi, London, 
W.C. A paper on “ Forestry and the War”’ will be read by 
Mr. Edward Percy Stebbing, Head of the Department of Forestry, 
University of Edinburgh. At 4.30 p.m. 


THURSDAY, MARCH lértn. 

Ipswich ENGINEERING Socrety.-At the Museum, High- 
street, Ipswich. Lecture by Professor Humboldt Sexton, on 
“Fuel Economy and Gaseous Fuel.” At 8 p.m, The lecture 
will be illustrated by lantern slides. 

Tue InstiruTion or Etecrrica, Enoingers.—-Victoria 
imbankment, London, W.C. Ordinary meeting. “The Use 
of Direct Current for Terminal and Trunk Line Electrification,” 
by Mr. N. W. Storer. At 8 p.m. 


FRIDAY, MARCH 17rs. 

Tue Lonpon Socrery.—In the Hall of the Royal Society of 
Arts, 18, John-street, Adelpisi, W.C. Mr. Alfred Moor-Radford 
will give a lantern lecture on “‘ Kensington: Past and Present.” 
At 5 p.m. 

Tae Exvecrro Harmonic Socrety.—At the King’s Hall, 
Holborn Restaurant. Smoking concert. At 8 p.m. 

Roya Institution or Great Britarin.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Dr. Aubrey 
Strahan, F.R.S., Director, Geological Survey of Great Britain. 
The subject is “‘ The Search for New Coalfields in England.” 
At 5.30 p.m. 

Tue InstiTuTION OF MecHayiIcaL ENGINERRS.—-At_ the 
Institution of Civil Engineers, Great George-street, Westminster, 

.W. “The Composition of the Exhaust from Liquid Fuel 
Engines,” by Lieut. R. W. Fenning. At 6 p.m. 





l4rn. 








Sewace Preciprration.—At a meeting of the Society of 
Engineers (Incorporated), held on March 6th, Mr. Reginald 
Brown, M. Inst. C.E., M.I, Mech. E., F.S.1., F.R. San. I., read 
a paper entitled “‘ Sewage and its Precipitation: Facts and 
Fallacies from Laboratory and Practical Tests.” The author 
pointed out that engineers needed to be fully acquainted with 
the value of precipitants, and warned them not to expect that 
@ precipitant which was suitable and economical for one sewage 
must be equally effective and economical with another, or under 
different working conditions, He laid down as an axiom that 
to compare the value of precipitants the purification figure for 
suspended solids should be calculated on settled sewage, and 
not on crude sewage as was generally done, because some of the 
sotids would deposit of themselves by reason of their specific 
gravity, and did not absolutely require chemicals for precipita- 
tion where tanks of sufficient extent were provided to take 
advaitage of this factor. Referring to the experiments carried 
out at Dorking by the Royal Commission on Sewage Disposal, 
it was shown that the work of chemicals, if calculated on the 
crude sewage figure, would be represented by 69 per cent. puri- 
fication, whilst on partially settled sewage—from continuous 
flow tanks—the percentage was only 29. Working tests on 
ferric sulphate, ferric sulphate and lime, and sulphate of alumina 
and lime were descri ; and also the manner in which the 
hemicals were applied to the sewage, the class of sewage dealt 
with, and the works for which the tests were carried out, and 
figures were quoted to show the comparative ogee puri- 
fication obtained by the various chemicals. ‘The author then 
set out to show from figures that tests in the laboratory on a 
single large sample of one day’s crude sewage treated with the 
two chemicals did not agree with the actual working results. By 
means of a chart the analytical results were compared, the costs 
remaining constant, from which it is seen that although ferric 
sulphate was a fair precipitant, sulphate of alumina and lime 
were the best for the particular sewage experimented upon and 
for the particular method of treatment adopted. The summary 
of results showed that laboratory tests must be checked by 
tests on a practical scale before any definite line could be 
followed or any definite statement made as to the value of a 
precipitant, and that a laboratory test. was only sufficient in so 
far as it gave results under ideal conditions which are by no 
means met with in actual practice of sewage disposal. 
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RAILWAY MATTERS. 





A TuRKISH prisoner captured in Gallipoli was found 


wearing a belt made out of the arm strap of a first-class | 


compartment of a London and North-Western railway 
carriage. 

Now that the Lots-road power house is supplying 
current to the City and South London Railway, that 
company’s power station at Stockwell has been closed 
down and is being dismantled. 


Ir was stated at the Great Northern Railway annual 
meeting that such new carriages as were being built for 
main line working were equipped with the electric light 
and had steel underframes. 


DuRine last year the Great Eastern Company ran 8374 
passenger and 3634 goods trains exclusively for military 
purposes. The train mileage run exclusively for military 
traffic was 421,797 passenger miles and 103,744 goods 
miles. 

Over 80 per cent. of the skilled staff in the Neasden 
and Hammersmith shops of the Metropolitan Railway have 
been changed owing to men joining the colours or being 
drafted to ammunition work or other classes of work 
connected with the war. 


Wir reference to the note as to the Jarrow accident 
in our issue of February 25th, it may be noted that during 
the five years, 1910-14, 105 persons were killed and 2005 
injured in passenger train accidents on English and Welsh 
railways and 10 killed and 325 injured in goods train 
accidents. 


AtL the Great Eastern Railway servants with the 
colours who have been invalided home have been com- 
municated with by the company and, where possible, 
visited, and comforts supplied to them. Under the group 
system 11,100 men out of a total of 14,100 eligible offered 
themselves for attestation, of which 9450, or 67.02 per 
cent., have been accepted. 


On the canal belonging to the North Staffordshire 
Railway work has been commenced on the repair of the 
tunnels at Harecastle Barnton and Preston Brook. The 
electric haulage through Harecastle tunnel has been 
working very satisfactorily indeed. Six journeys each 
way are made per day, and the average tow behind the 
tug is eight boats. A duplicate tug will probably be 
ordered. 

THe total number of persons killed from every cause on 
the railways of the United States during the year was 
8621, of whom 5084 were tres: rs. The number killed is 
the smallest since 1902, when 8588 were killed, although now 
the mileage is 28 per cent. greater, the gross revenue, which 
represents traffic volume, 72 per cent. higher, the number 
of passengers 52 per cent. greater, the tonnage 61 per cent. 
greater, and 51 per cent. more men are employed. 


Tue Central Umbrian Railway, now being provisionally 
worked with steam traction, will be equipped with electric 
driving power next year. The current will be supplied 
to Papigno by the Societa del Carburo di Calci. From 
Papigno three-phase current will be supplied to Marsciano 
transforming station for conversion to single-phase 
current. The electric traction will be effected by locomo- 
tives, driven by four single-phase motors geared to the 
axles, each motor being of 90 horse-power. 


Durine January, ]916, 8998 tons of iron and steel for 
railways to the value of £97,702, including 3450 tons of 
rails of the value of £33,200, were exported, as compared 
with 35,207 tons of the value of £256,771 in January, 1915, 
and 78,312 tons of the value of £563,880 in January, 1914. 
The value of the locomotives exported was £145,190, of 
which India took £40,000, Argentine £32,486, and Australia 
£22,408 worth. In January, 1915, locomotive exports 
were valued at £324,893, and in January, 1914, at £387,682. 


Up to March 31st, 1915, the total length of the Siamese 
Southern Railway with its branches open to traffic was 
389 miles, of which 120 miles were opened during the year 
ending on that date, and as the total length of the line 
with its branches will be 740 miles, there remain yet 
351 miles to be completed. The line, when completed, 
will shorten the mail service to Europe vid Trang and 
Penang by three or four days, and the journey from 
Penang to Bangkok will occupy two and one half days 
only, against six to eight days now taken by sea. 


An American contemporary, drawing attention to the 
manner in. which steel freight cars are neglected in their 
maint e, ti a remarkable case of corrosion. 
A car, loaded with coal, had been exposed to the weather 
for about three months. Water running through the coal 
had eaten a hole in the bottom of the car. Dripping upon 
the top of the axle-box, it had then eaten through the lid, 
the wedge and the bearing, and even excavated a con- 
siderable pit in the axle pin itself, thus destroying the axle. 
A chemical study of the subject showed that for a short 
time—say, a few weeks—the substances dissolved from 
the coal appeared to be inert. A neutralising element 
seemed to be present for a while. After that time, the 
continued washing of the coal developed a solution which 
caused very rapid corrosion. 


In a paper entitled “Top Contact Unprotected Con- 
ductor Rail for 600-volt Traction Systems” Mr. Charles 
H. Jones. says :—The conductivity of the rail will vary 
inversely with the percentage of carbon or manganese 
allowed to remain in it. The ordinary run of Bessemer 
rail has a conductivity of about one-tenth that 
of copper, while a rail with a low percentage of carbon 
has a conductivity one-eighth that of copper, representing 
an increase of about 25 per cent. in conductivity. The 
price increases from 18 per cent. to 20 per cent. Increasing 
the conductivity makes the rail considerably softer, thus 
requiring more careful handling to prevent it from being 
kinked during installation. There is no appreciable 
difference in the rate of wear between the low carbon and 
ordinary steel in the class of service referred to in this 
paper. Nothing is to be gained by using a rail weighing 
less than 801b. Above 801lb. the question requires 
careful consideration, since the gain in conductivity 
will cost almost as much as equivalent conductivity 
obtained by adding to the copper in the feeding system 
paralleling the rail. 





NOTES AND MEMORANDA. 





Tue Electric Railway Journal has an article by Mr. 
T. B. Ray on repairing electric locomotive resistance 
grids. To repair burned grids after removal from the 
locomotive they are taken to the welding room and 
separated into classes according to the damage they have 
sustained. After the repair and cleaning of contact 
surfaces the grids are assembled on temporary steel rods 
for electric welding. The three obstacles to successful 
work are sand holes, blow holes and slagging. Generally 
a good grade of cast iron can be welded if the section is 
not too large, and the weld is soft and easily machined. 
Apart from welding cast iron the author has successfully 
welded copper lugs to the cast iron grids by controlling 
the are length.’ In this case copper oxide and slagging 
of the copper are the chief difficulties encountered. Are 
welding was used in each case. 


THE ratio of transformation of transformers is not easily 
obtained accurately by direct measurements of the 
primary and secondary voltages. A method described in 
a French technical journal is a zero method, and depends 
on the comparison of resistances. A resistance is con- 
nected across the high-tension winding, and the voltage 
across a portion of this resistance is balanced against the 
voltage of the low-tension winding by means of a sliding 
contact, the point of exact balance being found by means 
of an instrument in the low-tension circuit. This instru- 
ment may conveniently be a wattmeter with its series coil 
in the circuit mentioned and its shunt coil separately 
excited. Vector diagrams are drawn to show that under 
these circumstances the ratio of transformation is very 
accurately given by the ratio of the total resistance to 
the portion tapped off by the sliding contact. 

Tue demand for testing dielectric media in terms of 
crest voltage has resulted in several schemes of measuring 
high voltage. A paper by L. W. Chubb, presented at the 
fourth Midwinter Convention of the American Institute of 
Electrical Engineers, New York; mentions and compares 
some of the methods of high-voltage measurement and 
describes in more detail the crest voltmeter which has 
been found to be more satisfactory in commercial testing 
than the spark gaps which have been adopfed by the 
Institute in the standardisation rules. The construction, 
operation, accuracy and applications of the crest voltmeter 
are briefly described. The present standardisation rules 
for the measurement of high-testing voltag nd 
spark gap methods which, under certain conditions, are 
impractical, inconvenient and dangerous. The summary 
states that the spark gap should be only a calibrating 
standard, and a more practical instrument, such as 
described, the preferred working standard. 


In an article on ‘‘ Apparatus for Starting and Controlling 
Electrical Machinery,” which appears in The Electrician of 
March 3rd, Mr. C. C. Garrad says: The great advantage 
of auto-transformer starters is that it is possible to adjust 
the starting current and torque to suit the local condi- 
tions. This is especially necessary for the export trade, 
where it is impossible to know how the various motors 
are going to be used. A reasonable number of tappings 
should be provided so as to secure a wide range of starting 
conditions. Some makers do not appear to appreciate 
this point. As an example, one manufacturer of auto- 
transformers only provides a 60 per cent. tapping on 
starters below 5 horse-power, which is equivalent to a 
transformer having a ratio of 1/1.67, which is almost 
exactly the same as the star-delta switch. Such a trans- 
former will therefore not do any more than the star-delta 
switch, which may as well be used. The same maker, for 
5 horse-power sizes and above, provides 50, 60 and 70 per 
cent. tappings. This is much better. For all-round 
service the writer would recommend four taps as follows : 
40, 60, 70 and 80 per cent. a 


THERE still remain a few motor cars in which the fuel 
tank is placed at the back of the front seats or even under 
these seats, and when the supply is low there is often 
experienced a certain degree of starvation of the carburetter 
when climbing steep hills. If much climbing of this nature 
is indulged in it is advisable to fit a small supplementary 
tank on the dash or under the bonnet. An occasional 
failure, however, may be got over by driving the car back- 
wards up the hill on the reverse. Some people would, 
however, object to the ignominious nature of such a 
proceeding, and the requirements of these can be met by 
the following plan, which is given by a writer in the 
Light Car and Cycle Car. At the bottom of the hill the 
car is stopped and the jack got out and placed between the 
axle and the body or chassis, whichever is most convenient, 
and the jack is screwed out a short distance, so that the 
head of petrol in the tank.is raised slightly. If there is 
any fear of the jack falling away it should be lightly bound 
in position with string. The engine can now be started 
up and, driving most carefully, so that the springs and 
axle shall not be strained unduly, the summit of an 
average hill may be surmounted. This procedure is, of 
course, only advised as a last resource, and must be used 
with caution and discretion. 

At the Edgar Thompson works of the United States 
Steel Corporation blast-furnaces are tapped by a method 
devised by the engineering department of the Westing- 
house Electric and Manufacturing Company. An electric 
arc is drawn between an electrode and the chilled metal in 
the tap hole ; the heat of the arc burns through the chilled 
metal until the fluid contents of the furnace are reached. 
If during the opening operation non-conducting material 
is encountered it-is necessary to stop the arc and drivea 
steel bar through this mass. The process of melting is then 
continued, the are following this bar of metal. A 250-volt 
circuit is used, the pressure being reduced by means of a 
water rheostat. A current of from 800 ampéres to 1000 
ampéres is ample for the operation. The apparatus 
required consists of a special electrode holder, electrodes, 
cable, a resistance, and a head shield or protector for the 
operator. The electrode holder consists of an iron pipe 
4ft. or 5ft. long, in one end of which the electrode material 
is placed and clamped by means of a ring ; the end of the 
pipe is split in order to give a clamping effect when the 
ring is forced down towards the end of the pipe. In the 
other end of the pipe a wooden pole is placed, the cable 
connection being made to the iron pipe. The entire 
i length of the electrode and its holder is about 12ft. 
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MISCELLANEA. 


In order to enable the miners to put in the maximum 
of time in the pit, one of the largest collieries in Silesia 
has recently established a canteen 500ft. below the surface 
at a point readily accessible from all parts of the mine, 
where coffee and light refreshments can be secured. 


Tue extreme pressure at which the open-hearth steel 
furnaces are being worked has caused rather a shortage 
in the supply of the silica bricks of which they are built. 
The output of the bricks is said to have fallen off by one- 
half, whereas the consumption has nearly doubled during 
the progress of the war 

Tue French Government desires it to be known that the 
port of Havre is much congested, and it is consequently 
desirable that British exporters of goods for Switzerland 
should send, in their own interests, as little as possible 
by this route for the present. Meantime efforts are being 
made to relieve the congestion. 


Or the total value of the imports of machinery into New 
Zealand in 1914, about one-half paid duty under the 
preferential tariff. The electrical machinery and cables 
imported are almost entirely for lighting, telegraph and 
telephone purposes. Of the imports of internal combus- 
tion engines, more than half are for motor cycles and 
motor boats. 

Tue Road Board has informed the county authorities 
by circular that in view of the desire of the Ministry of 
Munitions to encourage the use of refined tar so as to 
maintain the supply of the distillation products for high 
explosives, and also with a view to protect important roads 
from disintegration, the Board has been authorised by 
the Treasury to make new grants and loans to an aggregate 
of £200,000 towards the work of surface tarring, pitch 
grouting and tarmacadam. 


Ir is announced that the Interborough Rapid Transit 
Company of New York has ordered from the Westinghouse 
Company a 70,000-kilowatt turbo unit. The unit will be 
in three sections, one high-pressure and two low-pressure, 
and on light load it will be capable of operation at high 
economy with the high-pressure and one low-pressure 
cylinder. The three electric generators of the unit will 
be of equal size, and at about 60,000 kilowatts will divide 
the load equally. The steam pressure to be used will 
be about 225 lb., and the superheat approximately 
150 deg. Fah. 


A CORRESPONDENT of the Morning Post, writing from 
Budapest on February 15th respecting the shortage of 
oil, rubber and leather in Austria-Hungary, says: ‘‘ The 
greatest trouble of all in the Monarchy arises over the _ 
scarcity of rubber and leather. Rubber is almost non- 
existent, and the Government has had to order all private 
motor car proprietors to deliver up their tires, new and 
old. Persons only are allowed to retain the tires on 
proving to the War Ministry that their cars are directly 
used for war purposes, for no individual or business interests 
are taken into consideration.” 





At the moment of going to press we -hear with deep 
regret of the death of Mr. F. T. Jane, who was well known 
as a writer on naval matters and the author of “ Fighting 
Ships,”’ an annual which is known and used in every navy 
of the world. Mr. Jane was also the inventor of an 
extremely ingenious naval war game. For many years 
he practised as a press artist, giving particular attention 
to vessels of war. Many articles from his pen and many 
ship portraits from his brush have appeared in these 
pages. Mr. Jane, who was only in his forty-sixth year, died 
very suddenly at Southsea on Wednesday. 


THE report is again given currency on what is said to 
be good authority that there is every possibility that the 
Cyfarthfa Iron and Steel Works will be re-opened at an 
early date. The works have been closed for ten years, 
but if 500 men can be found it is felt that the difficulties 
can easily be overcome. It is not proposed to take men 
from munitions or steel works, but it is thought that many 
old Cyfarthfa men who have gone into other vocations 
since the works closed down might return to their old 
work. It is reported that the idea is to start the rolling 
mills for the purpose of still further increasing the output 
of steel. These works date back to the eighteenth century. 


Tue latest type of travelling workshop has been designed 
and built under the supervision of the R.A.C. Engineers’ 
Department for the British Red Cross Society, and is 
described in the issue of the Car of the Ist inst. At 
least one of these workshops accompanies each convoy of 
motor ambulances, and it is explained that within the 
next few weeks there will be about twenty of these indis- 
pensable vehicles in actual use in France, Belgium and 
Italy. The whole of the near side can be raised when 
required to form a roof to protect the workers from the 
weather. As soon as this roof is fixed in position a hinged 
flap can be lowered and supported in such a way that the 
floor space is doubled. This enables the men to work from 
either side of the bench. Special attention has been paid 
to the lighting, which is in duplicate—acetylene gas and 
electric light. Shear legs are provided at the back, and 
are used in coonjunction with a 15 cwt. pulley block for 
hoisting the engine out of the frame, or in the case of a 
complete breakdown the front of the disabled vehicle 
can be lifted off the ground, and it can then be towed 
away on its rear wheels. In practice this shear leg attach- 
ment has been found to be one of the most useful fittings 
of the workshop. At the back of the car is an extra wide 
and strong step, and on this a large vice is permanently 
fixed. This step forms a useful rough bench, and is much 
appreciated by the mechanics in charge. The tool equip- 
ment includes a 6in. hollow mandrel lathe, a }in. vertical 
drilling machine, a double-wheeled emery grinder, and 
a 400-watt charging and lighting dynamo. These are 
driven by a three horse-power vertical two-stroke petrol 
engine. There are also a rivet forge, a brazing pan, large 
and small petrol blow lamps, small hand tools of all kinds, 
various sizes of round, square and hexagon steel—mild 
and nickel—key steels, brass and steel tubing, brass sheet 
and copper sheet, and a large supply of nuts, bolts and 
washers. The body is mounted on a three-ton commercial 
chassis, and the weight of the complete vehicle is about 
4} tons. 
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Zeppelins and the Weather. 


Tue fact that last Sunday night’s Zeppelin raid 
over certain parts of England was made while snow 
was falling seems to some to require certain explana- 
tions not already given regarding either the con- 
struction or the capabilities of the enemy’s airships. 
Have the designers of these craft succeeded in evolving 
some system of building or handling them which 
renders their navigation possibile through falling 
snow? ‘This question is being debated in. many 
quarters, and we have already heard it suggested that 
Zeppelins are now practically indifferent to snow- 
storms. The observed facts 2re simply that bombs 
were dropped on England while snow was falling. 
It is further to be noted that the number of airships 
taking part in the raid is believed to have been three, 
that so far as is known ninety kcmbs were dropped 
altogether, that the areas attacked were situated in 
six different eastern and south-eastern counties, that 
some of the bombs fell in the sea, and that altogether 
the airships followed a devious course and appeared 
uncertain as to their bearings. These are all the 
data we possess, and they should be carefully studied 
before any deduction is made from them. 

Three alternative conclusions may be drawn from 
the observed facts. In the first place, it may be 
suggested that our visitors did not fly through falling 
snow, but came across well above the snow clouds 
and dropped their bombs either on chance through 
the veil between them and the earth, or, when they 
could, through an opening in it. The scattered area 
attacked, the even less than usual evidence of aim, 
bear out this suggestion. Above the snow clouds the 
atmosphere would be remarkably free from moisture, 
and would be therefore admirably adapted for the 
flight of airships. In the second place, it may be 
possible that the airships were actually caught in the 
snow, that for once the German meteorological 
service belied its reputation. We have shown pre- 
viously that a layer of snow lin. thick spread over 
the top quarter of the envelope of a modern Zeppelin 
will account for a weight of 2000 lb., a figure which 
at the time of writing we took to be equal to the 
weight of explosives carried. It may be noticed in 
passing that the Zeppelins which visited Paris in 
January dropped bombs, some of which weighed 
130 Ib. and some 220 1b. We do not know how many 
of each kind were dropped on England last Sunday 
night, but if we suppose that of the ninety half were 
small and half large, the total weight represented 
comes out at 15,750 lb. There were thiee airships, so 
that on the average each dropped a total weight of 
5250 1b. It is reasonable therefore to suggest that 
the airships dropped all the bombs they carried, and 
that they did so because they found they were 
accumulating a load of snow, which was eating up 
their reserve buoyancy. Lightened of their load of 
bombs, they would be quite capable of accumulating 
a load of snow of equal—and even something greater 
—amount without having to perform their journey 
back under more unfavourable conditions than 
attended their passage across. The danger to a 
Zeppelin in a snowstorm lies in an encounter with it 
when fully loaded on the way across to England. 
It is not necessarily a fatal danger, for if the accumu- 
lation of snow on the envelope is not too great, the 
reserve buoyancy at the command of the navigator 
by reason of the compressed air in the ballonets 


inside the gas compartments, will be sufficient to 


accommodate the extra loading without entailing a 
descent to a lower level. If the loading rises beyond 
the limitations of the reserve buoyancy, it does not 
necessarily follow that the vessel will come right down 
to the surface of the sea. A snowstorm encountered 
on the outward journey, therefore, entails a certain 
risk, and it may be supposed that a Zeppelin will 
never willingly set out in the midst of one. But a 
snowstorm encountered over England is of much less 
moment, and will only result in the bombs being 








dropped more hurriedly and erratically than usual. 
We would therefore suggest that the visitors on 
Sunday night did not run into falling snow until just 
before they started dropping bombs. A third alterna- 
tive suggestion may be advanced. Is it possible that 
a Zeppelin has some means of getting rid of a loading 
of snow on its envelope? We have heard it. stated 
quite as if it were a well-known fact that means for 
this purpose are incorporated in the design, and that 
they consist in turning the exhaust gases of the 
motors into special belts formed between the envelope 
and the gas bags. We would suggest ourselves that 
as an alternative or supplementary method of attain- 
ing the same end, namely, the melting of the snow, 
the framework of the envelope or a portion of it 
might be made of tubes, and through these the cooling 
water for the engines could be circulated. This was 
done in the case of some early aeroplanes, with the 


idea of eliminating a separate radiator. In the 
Zeppelin it would serve a double purpose. Aero- 
nautical motors are not highly efficient. We may 


take it that of the total heat in the fuel supplied to 
them some 20 per cent. is carried away in the exhaust 
and some 50 per cent. in the cooling water. One of 
the earlier Zeppelins for which we have certain data 
consumed on the average 22 gallons of petrol per 
hour. The calorific value of petrol is about 135,000 
B.Th.U.’s per gallon. The heat in the exhaust, there- 
fore, carries away some 600,000 B.Th.U.’s per hour, 
and the heat in the cooling water some 1,500,000 
B.Th.U.’s. The latent heat of ice is 142 B.Th.U.’s 
per lb., so that in an hour the heat in the exhaust 
could reduce over 4200 lb. of snow to water, while 
the cooling water could do the like for over 10,000 Ib. 
of snow. Of course, the efficiency of the melting 
arrangements would not be 100 per cent., but even 
at 50 per cent. efficiency the exhaust alone would be 
sufficient to melt the snow at the rate of one ton 
per hour. A ton of snow, as we have shown, is 
represented by a layer lin. thick on the top quarter 
of the envelope. 

Of these three deductions, the third no doubt 
appeals most to the popular imagination, and it will 
probably soon come to be accepted as an established 
fact that Zeppelins can melt the snow load off their 
envelopes by the waste heat from their engines 
That there is some arithmetical ground for this state- 
ment our investigation above shows. In other words, 
the heat available for the purpose is quite sufficient. 
We cannot, however, accept this matter solely on the 
ground of mere sufficiency of amount. From the 
engineering point of view, we can see several great 
difficulties in the way of effecting the desired result 
by the means suggested. Further, the mere con- 
version of the snow into water would not in the least 
lighten the load on the craft. A very thin film of 
water round the envelope will account for a load of 
2000 Ib., and unless some means, not only of melting 
the snow, but also of evaporating the resulting water 
are adopted, the designers of the airship will be in no 
better case than before. We do not feel that anything 
yet achieved by Count Zeppelin’s productions implies 
the adoption of any idea of a revolutionary nature. 
All the observed facts of Sunday night’s raid can, 
we think, be accounted for by either of the two 
alternative suggestions first set out above. It is 
clear that both arguments apply not only to flight 
in snowy weather, but to flight on damp if not rainy 
nights. It should be remembered that the weather 
conditions in Belgium or Germany and over the 
English Channel or North Sea are far more important 
in settling whether on any particular night a raid is 
possible than the precise state of affairs over our 
islands. We have had raids on slightly rainy nights 
before and now we have had one on a snowy night. 
We will doubtless have more in such weather con- 
ditions, for while snow and rain undoubtedly do 
increase the risk involved in visiting us, they do not 
necessarily, so far as we can see, render a visit 
absolutely impossible. 


Industrial Development. 


A Goop deal might be said in favour of the novel 
step taken by the Institution of Civil Engineers 
when it invited Mr. Harold Cox to address a meeting. 
Our technical institutions have as a rule rigorously 
excluded from their public debates questions of an 
economic character, and on the present occasion the 
views put forward by the speaker were not thrown 
open to discussion. This attitude has been prompted 
by the fear that if such questions were raised at 
ordinary meetings the halls of our institutions would 
soon descend to the undesirable level of political 
arena. But the circumstances of the time are outside 
and beyond all precedent. Everyone recognises 
that in the next few years, perhaps even in the next 
few months, “Europe will be faced with economic 
questions of an unheard-of kind. With those 
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questions engineers will be as closely, if not more 
closely, connected than any other class of men. 
That engineers are not blind to the difficulties of 
the future goes without saying. The problems are 
discussed frequently among themselves, but it was 
an admirable thing to have the views of one who 
has given years of study to the question from a wholly 
independent standpoint put before them. Whatever 
engineers may think of the practicability of Mr. Cox’s 
ideas, howsoever clearly they may see difficulties 
which only the actual employer of labour can know 
intimately, they will yet acknowledge that the 
opinions of an ebserver who is watching the game 
with a warm sympathy for all the parties concerned, 
cannot but help them also to disengage their minds 
if only for-a short time from the details and devote 
a little attention to the broader issues. We fancy 
Mr. Cox had this point in view in mind in the pre- 
paration of his address. He dealt with his subject 
on the broadest lines, and probably of set purpose 
avoided the very practical and insistent details 
which make the realisation of the ideals he set before 
his audience so difficult of attainment. He was 
rather, it seemed to us, concernéd to lay before 
engineers great principles with the hope that they, 
with their aptitude and training for organisation, 
would see the means of bringing them into effect. 

The address—of which we give a fairly full but 
condensed report on another page—may be divided 
into two parts. The first dealt with external and the 
second with domestic economics. Mr. Cox began 
by a well-merited attack—in which he was, later, 
strongly supported by Sir John Wolfe Barry—on 
our consular system. He deemed it, as most people 
do now, a hopeless failure, and he urged engineers 
to take upon themselves the duty of looking after 
their own trade interests. He is evidently no 
believer in a Ministry of Commerce, for he indicated 
his conviction that little real help was to be expected 
from the Government. On this point there is likely 
to be a marked cleavage of opinion. There are 
always people who are convinced that everything 
can be done by Government and nothing without it, 
whilst there is an equally large body equally con- 
vinced that anything done by Government will be 
done badly and expensively, and that the only sound 
plan is the essentially British one of relying on 
private effort. We may suggest that the mean 
between the two is the best in this case. What we 
want is private effort, whether it be made by new 
associations or by reformed chambers of commerce, 
backed up by a sympathetic Government. Whether 
a Ministry of Commerce is needed or not is a question 
which needs very careful discussion. It may be that 
only through the offices of some such body can that 
active sympathy which is now generally admitted to 
be necessary between trade and Government be 
secured. But in any case we agree heartily with 
Mr. Cox that private associated effort must never be 
relaxed and that greater reliance must be placed in 
it than in direct Government help. That the Insti- 
tution of Civil Engineers itself is likely to do any- 
thing, as Mr. Cox seemed almost to suggest it should, 
is open to much doubt. The Institution, like all 
our other technical associations, does not concern 
itself with trade, and the Council would no doubt 
hold, and rightly hold, that such questions are better 
left to trading associations and chambers of com- 
merce. 

The second part of Mr. Cox’s address introduced 
a series of complex problems. A few years ago 
Mr. Cox would have been labelled “ socialist,’ and 
his remarks would have been listened to without any 
of that sympathy which his audience showed on 
Tuesday evening. All employers are nowadays 
anxious to see the lot of their workpeople improved, 
and most of them are wise enough to rejoice when 
their men are able to earn good money. When, 
however, Mr. Cox took the attitude that the work- 
men and workwomen of this country should be 
encouraged to continue to demand the “ luxuries ”’ 
after the war that they are enjoying under the 
present rule of high wages, he trod on ground that 
even the Socialists would have been forced, were 
they consistent, to cut from under him. We have 
put the word * luxury” in inverted commas for a 
specific purpose. Luxury is a relative term. What 
is a luxury to the poor can hardly be regarded as a 
luxury to the well-to-do or rich. Mr. Cox expressed 
his surprise that anyone should object to workmen 
buying pianos at the present moment, but even he 
would consider it an extravagance if people in a 
little higher status of life bought motor cars. This, 
however, in passing. Both in his address and after- 
wards, in a few words, he enforced his view that 
industry could be maintained at its present high 
level, both of wages and employment, if the work- 
people would insist on having more amenities, for 
then they would all be employed in making such 





things for each other. This presents an eonasitel 
problem which has often been propounded but never | 
solved. One party has contended that every 
“Juxury ” bought by the rich meant more equivalent 
“Juxuries ” for the poor, because more money was 
spent on wages, whilst the other party has contended 
with equal energy that a great deal of labour was 
wasted on the production of luxuries, whilst the real 
necessities were still lacking. We do not venture to 
suggest any solution of the problem, but would 
remark only that the present “luxuries”? enjoyed 
by the poor are the outcome of high wages, which 
are of altogether artificial character. We are mort- 
gaging the future for the needs of the present, but 
when the war is over we must perforce cease to do 
so. That process cannot be continued indefinitely. 
It is economically unsound. It is, moreover, im- 
practicable. This country depends for its existence 
upon its foreign trade, and that trade has to be 
conducted against rivals who in the past have in 
many cases paid lower wages than we pay. If the 
present high standard of wages were maintained 
productive costs would be permanently increased, 
and we should find it harder than ever to meet the 
needs of foreign markets. We do not see, at present, 
any possibility of wages being kept at an artificially 
high level; they must in the future as in the past 
be subject to natural economic laws. 

Here we must leave Mr. Cox’s address. We have 
been led already to say much more about it than we 
intended, and we can pay no higher compliment to it. 
than to say that we have left dozens of points un- 
touched. It was Mr. Cox’s object to arouse the 
interest of engineers. If we may speak as repre- 
senting that class we say that he succeeded in doing 
so. That they would not agree with him in much 
that he said he was, we are sure, prepared to find, 
but he will accept our assurance, based on conversa- 
tion with many of them after the meeting, that 
their sympathy was with his views. 








THE GREAT INDUSTRIES IN BELGIUM BEFORE 
AND DURING THE WAR. 
By Professor H. HUBERT, of Liége University. 
: No. V.* 

THERE still remain many industries to be dealt 
with, but in view of their slight connection with 
engineering we must touch upon them only very 
lightly. 

(F) Ceramic Products.—Except the finest stone- 
ware and the soft china, all classes of ceramic products 
are manufactured in Belgium on account of the 
facility of getting coal and the different kinds of 
clay used in this industry. The manufacture of 
bricks, tiles and drain pipes gives occupation to more 
than 10,000 workmen. The fabrication of refractory 
products reaches a yearly output of about 350,000 
tons, valued at £450,000. The manufacture of 
flagstones, floor tiles, enamelled stoneware, stoneware 
for chemical products, drainage and sewage pipes, 
water pipes, common pottery, crockery and china 
occupies more than 5000 men and produces goods 
to the value of more than £600,000. 

(@) Glass and Crystal Industry.—This industry 
is one of the most ancient and most important in 
Belgium, which for some glass products ranked herself 
in the first place amongst industrial nations. We 
must note specially (1) the manufacture of window 
and similar glass, occupying more than 10,000 work 
men, producing yearly about 50 million square 
metres, valued at £2,400,000, and exporting from 
90 to 95 per cent. of this production, the principal 
customer of which is England, which purchases 
about £700,000 worth. (2) The manufacture of 
plate glass, which began about 1831, gives occupation 
to more than 6200 workmen, produces yearly about 
2,500,000 square metres, valued at over £1,100,000, 
and exports 90 per cent., half of which is sent to 
England. (3) The manufacture of bottles, pro- 
ducing over 14 million pieces, rated at about £60,000. 
(4) The manufacture of crystal and half crystal, 
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| Number of days of work per month. | 


Belgium reached yearly a value of over £4,000,000. 

(H.)—The industries which manufacture food pro. 
ducts are, of course, very numerous. The production 
of Belgian mills is about 1,000,000 tons, rated at 
£8,000,000. The production of starch is more than 
10,000 tons. 80 per cent. of which is exported The 
sugar industry is very important in Belgium, whic! 
occupies the fifth place ‘in the producing nations o/ 
Europe. She produces yearly about 325,000 tons, 
the twentieth part of the European output, and mor: 
than 70,000 men are engaged in the culture of beet 
roots and the sugar manufacture. The distillerics 
produce yearly the enormous quantity of 16 million 
gallons of alcohol at 50 deg. Gay Lussac, and pa, 
to the Government excise taxes of nearly £2,500,000. 
The manufacture of beer is also very important, an! 
pays yearly taxes of £800,000. 


IX.—OTHER INDUSTRIES. 


(A.)—All textile industries are to be found in 
Belgium, although the greatest part of their ray 
materials is imported. The most important are (| 
the wool industry, the principal centre of which i- 
the town of Verviers, which, thanks to the famous 
barrage of the Gileppe River, enjoys to-day abundan: 
and cheap water. The yearly output of carded woo! 
and combed wool is rated at 18 million and 3 million 
kilos. respectively. . Verviers produces yearly abou! 
250,000 pieces of woollen cloth, valued at £2,000,000 
The other manufactures of different descriptions 01 
woollen products have a yearly output of nearly 
£750,000. Belgium exports about 30 per cent. o/ 
her production. 

Very ancient in Flanders, the linen industry has 
continuously developed in this part of Belgium and 
has gained a great reputation. The culture of flax 
is diminishing and occupies now only 75,000 acres. 
The greatest part of the raw materials is imported 
from Russia, Holland and France (102,400 tons). 
The number of spindles is about 300,000. The yearly 
value of the production of flax yarns is more than 
£2,000,000, two-thirds of which are exported. The 
cotton industry, imported from England at the 
end of the eighteenth century, began only to develop 
about 1800. It imports about 35,000 tons per year 
and occupies about 900,000, produces over 27,000 
tons of threads, and exports tissues of different kinds 
worth nearly £1,400,000. 4 

We shall quote finally the asbestos, or amianth, 
industry, which, although quite a new one in Belgium, 
could before the war meet all the national needs, 
besides exporting its various products to numerous 
countries and colonies, The material was imported 
from Canada, Siberia and South Africa. 

(B) India-rubber, Gutta-percha and Balata.—The 
india-rubber manufacture, introduced in 1852, began 
only to increase in Belgium in 1891 on account of 
the importation from the Congo, which supplies 
more than 5000 tons yearly. Antwerp was a very 
important place in the india-rubber market, since 
the imports reached more than 11,000 tons. Thirty 
works, with 1300 men and 700 women, manufactured 
india-rubber. But only three, one in Liége and two 
in Brussels, could be compared with the largest 
foreign works. The value of their products was 
rated at £500,000. 


X.—BELGIUM DURING THE WAR. 


We have tried in the articles concluded to-day to 
give an exact idea of the industrial activity of this 
small country of Belgium, which, on account of the 
eighty-four years of peace that she enjoyed since the 
time when she was separated from Holland and 
constituted by the Great Powers of Europe as a 
neutral and independent kingdom, has devoted her 
whole strength to industrial, scientific and artistic 
works, and assumed in each direction a prominent 
place. 

The sudden and unjustified invasion by German 
armies, which, as the Chancellor Von Bethmann- 
Hollweg acknowledged in the beginning of the war, 
was a violation of the rights and of the King of 
Prussia’s promises, found Belgium not prepared to 
resist. However, she resisted to her utmost, and, to 
punish her for her fidelity to her engagements, the , 
German army has killed her children, destroyed a 
great number of towns and famous monuments, and 
stopped nearly completely her industries. Besides 


Sa’a ies paid, francs. 





| July,1914. | February,1915.| July, 1914, | February, 1916.| July, 1914. | February, 1915. 
Collieries ... ... ... ...| 40,848 30,378 |  —*:1,011,153 561.795 | 4,924,501 | 2,410,315 
Coke and briquettes works) 972 587 | 27,690 9,572 | 107,619 | 33,389 
fron andsteel ... ... ..| 26,946 16,334 | 679,282 241,402 3,317,486 | 723,316 
Zinc and lead | 8,054 5,188 | 229/314 82,059 1,059,691 | — 330,580 
seu 76,820 52,487 | 1,940,939 894,828 9,409,378 | — 3,497,600 
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| 
which is made in 26 shops, occupying more than | 
11,000 workmen. The most important factory is | 
the Société des Verreries et Cristalleries du Val | 
St. Lambert, near Seraing, which employs more than | 
5000 men, and has won a universal reputation for | 
its artistic products, the value of which is over 
£300,000 per year. Upon the whole, we may say 
that the manufacture of different kinds of glasses in 


* No. IV. appeared February 18th. ! 





a great number of works completely destroyed, like 
those of Dinant, Termonde and of West Flanders, 
besides the complete removal of the equipment of 
several great industries, like the Fabrique Nationale 
of Herstel and Minerva in Aritwerp, the total or 
partial requisition of tools and raw materials which 
nearly all the great and small works had to meet. 
Belgium has had to suffer from the stagnation of her 
industry since the beginning of the German invasion, 
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[t is somewhat difficult to obtain exact indications 
about the results of this sad condition in the different 
provinces. But a Belgian engineer, who left his 
country more than one year after the invasion, has 
supplied us with some official figures concerning the 
Liége district which may help the reader to form a 
true idea of the situation. 

According to the-Jast. census, that of 1910, there 
were in this district about 150,000 persons occupied in 
industrial works. In July, 1914, there were 76,820 
workmen in collieries and metallurgical works and 
20,000 engaged in the manufacture of arms. A 
report made in February, 1915, shows that there 
were 52,487 irregularly occupied in mines and 
metallurgy, 51,269 out of work and helped by the 
District Committee, and about 46,244 in the army, 
having left Belgium, or civil prisoners in Germany, 
or killed by the Germans, making a total of 150,000. 
In that month a kind of equilibrium was already 
established, and these figures have probably not 
altered much since then. 

The preceding table permits a comparison to be 
made between the situation before the war and in 
1915 as far as mining and metallurgy are concerned. 

The thirty-seven collieries of the province of 
Liége produced before the war 6,047,488 tons in 
twelve months. For the same period, from August, 
1914, till July, 1915, the output was only 2,782,451 
tons, viz., 46 per cent. of the normal production. 
The German army requires about 25,000 tons per 
month, or 11 per cent. of the actual production, 
which the collieries cannot refuse, inasmuch as the 
Germans have restored the railways and are in posses- 
sion of all the rolling stock. These indications for the 
Liége district may give an idea of the general situation 
in Belgium. 

According to the first report of the Liége District 
Committee (March 22nd, 1915), the total number of 
men and women unemployed and out of work were 
for the different provinces of Belgium as follows :— 


Percentage of the total 


Number out; number of workmen 








Provinces, of work. employed in 
industry and trade. 
s and neighbourhood . 
Pesce 2 : aye 142,588* 49-7 per cent. 
Western Flanders. 76,996 98-5 7 
Eastern Flanders.. 58,600 27-5 He 
Antwerp... 90,415 49-1 “* 
Limburg... 14,145 29-4 ba 
i) as 99,619 45-7 ; 
Luxemburg ... 10,429 62-8 = 
Namur .. 28,489 61-7 7s 
Hainaut 125,159 41.1 ie 
Belgium ... 648, 440 47-2 per cent. 


* Brussels and neighbourhood, 74,174; Brabant, 68,414. 





The same report shows that the number of women 
and children dependent on the people out of work 
in the province of Liége was 106,838, or 107 per cent. 
of these latter. If we applied the same percentage 
to the kingdom as a whole, we may estimate that the 
total number of persons which had exhausted their re- 
sources was over 1,332,000 in February, 1915. Onecan 
imagine, from these figures, the sum of distress that 
the German occupation has spread in Belgium, besides 
all the ruins it has made and murders it has com- 
mitted in that noble and unhappy country. 

At different intervals the Germans have declared 
that the industrial ruin.of Belgium is caused by the 
Allies, and that they are prepared to give to Belgian 
industry all guarantees that they will not require 
the materials imported from foreign countries. 
Despite the difficulty of maintaining for the present 
all the Belgian industries without any danger for the 
Allies, and consequently for the future restoration 
of Belgium, the Government of his Majesty, as it 
has been recently stated by Sir E. Grey, offered 
four months ago to the German authorities to allow 
the importation into Belgium of raw materials and 
the exportation of manufactured products by the 
Relief Committee, on the conditions granted to the 
ordinary stores of this Committee. The Government 
of his Majesty hoped to diminish the stoppage of 
work and to relieve a great part of the Belgian popula- 
tion from their present misfortune. But the Germans 
did not answer, and instead of trying to lighten the 
difficulties of Belgian industry, they sought all 
opportunities of exacting all the raw or manufactured 
materials which may be useful in Germany, in order 
to increase the misery and to oblige the Belgian 
workers to accept ‘work in Germany or in Belgian 
shops controlled by Germans. For instance, in one 
month, from October 26th to November 26th, 1915, 
the Germans exported from Belgium 74,000 tons of 
coal, 6100 tons of phosphate, 100 tons of lead, 1350 
tons of ores, 340 tons of colliery woods, 1200 tons of 
guano and 1600 tons of briquettes. In the preceding 
month they exported, besides the same things, 840 
tons of pyrites, 1600 barrels of tanning matters, and 
360 tons of lead. They have required more than the 
half of the production of textiles and exacted from 
one works in Antwerp about £40,000 worth of fat, 
oil-and grease substances. The whole stock of steel 
and copper has been commandeered, and it may be 
considered as certain that the Germans will not allow 
Belgium to receive industrial materials and Belgians 
to work for themselves, before they have completely 
exhausted all the resources of the country. 





ELECTRIFICATION ON THE PENNSYLVANIA 
RAILROAD. 


THE electrification of the Pennsylvania Railroad 
between Philadelphia and Paoli constitutes the most 
recent example of single-phase traction in America. 
Overcrowding at the Broad-street Station was the 
primary reason for deciding to work the trains with 
electric current. The steam engines had previously 
to haul the trains across the Schuylkill River and 
along overhead tracks into the stations, afterwards 
backing out, and these shunting operations, together 
with the continual growth of traffic, resulted in such 
congested conditions that some relief was imperative. 
At present only twenty route or ninety-three track 


at a later date to electrify more extensively, and with 
this object in view the engineers decided to adopt a 
11,000-volt 25-cycle single-phase system. In the 
Broad-street Station there are sixteen tracks, 
approached by six main line and three yard tracks 
on the elevated railroad which crosses the Schuylkill 
River from West Philadelphia. The routes divide 
from New York towards the north, Washington 
towards the south and from Pittsburg towards the 
west. Besides through passenger service, suburban 
service is carried on over six different routes. 

Careful estimates indicated that during rush hours | 
the electrification of the Paoli suburban service alone | 
would be equivalent to increasing the station capacity | 
by from 17 to 19 per cent. of the Paoli service, and 
for the station as a whole equivalent to reducing the | 
number of trains by 8 per cent. A similar increase 
in capacity will result from the electrification of other 
suburban lines, such as those of the Chestnut Hill 
route, upon which work has already beer commenced. 


| one mile from the Arsenal Bridge sub-station. 


—Fig. 1—whilst Fig. 4 shows a portion of the power- 
house and the structure carrying the transmission 
lines. These lines are carried upon catenary support- 
ing structures on both sides of the tracks. Horn gap 
switches for sectionalising are placed on the roofs of 
the West Philadelphia, Bryn Mawr and Paoli sub- 
stations,.and lightning arresters on the roofs of all 
other sub-stations. The Arsenal Bridge step-up 
sub-station is situated on the west bank of the Schuyl- 
kill River opposite the power-house of the Philadelphia 
Electric Company, whilst the West Philadelphia 
sub-station is situated in the West Philadelphia yard, 
The 


| Bryn Mawr sub-station is at Bryn Mawr, 10.2 miles 
| from the Arsenal Bridge sub-station. The sub-station 


ic li i i t and high- 
miles of railway have been electrified, but it is intended | ceptor ee Dapeng Setemer Sparen, earn eee 


tension feeder sectionalising switches are placed on 
the roof, the bus-bars and switching equipment on 
the second floor, and the transformers on the ground 
floor. In the table below we give the capacities and 
types of transformers used in the various sub-stations : 


Three 5000 K.V.A. step-up transformers. 


Arsenal Bridge ... 
Two 2000 K.V.A. step-down 


West Philadelphia 
Bryn Mawr ... ... Two 2000 K.V.A, 
Paoli Two 2000 K.V.A. 


There is sufficient space in each sub-station to 
| allow the capacity to be doubled. In all the sub- 
stations the transformers are of the 25-cycle single- 
| phase oil-insulated water-cooled type, and they are 
equipped with thermometers, which in the case of 
| the temperature rising above a given value close the 
| circuit of an alarm bell. The neutral points of the 
high-tension windings of the step-up transformers are 
earthed through grid resistances, thus limiting the 
potential to earth to 22,000 volts. All the 44,000- 
volt circuits are connected to the bus-bars in the 


” 
” ”? 


” ” 














oveffersonuille. 
PRR, 
Schuyipi : 
“ep 
Valley Forg 
Joy Rock 
Chestnut Hill 
Conshohock: 
© 2 ee 2s Lafayette 
Ze 
pao 75. oy br Se Cy Ge 
oe. P R R. Ma %, es a 
. RB. / ~< 
™ LIne Rosemont 4 
rue a. Bryn Mawr Manayu 
Haverford - 
Substation ae Frankford 
00° ott eri ed orn” 
P.B.& W. Wynnew naree W.Philade/phia 
Newtown Square Overbroo. \ bs 
40th. ? WF 
Arlington W. Philadelphia road F 
rsenal Bridge Substati Ye ni mde 
/ ce 
Lansdowne “at nd 9 
Locksley oer ope 
Vv! A |& 
Medi ry ‘ =) Bs 
p. a/b | =) 3 
s* ‘y Navy||Yard = 
Swarthmore Pe 
Wawa To Baltimore Ay 
& Washington =| : 
Swain Sc. 





“THe Enoineer” 


Fig. 1—ELECTRIFIED LINE BETWEEN 


Relief afforded by the electrification of the Paoli and 
Chestnut Hill lines, it is estimated, will take care of 
the normal growth of business for seven or eight 
years. With electrical operation, in addition, there 
are the advantages of high-speed trains, a more 
punctual service, especially in bad weather, and more 
cleanly and attractive conditions for the travelling 
public. 

On the suburban lines now electrified about forty- 
three trains run daily in each direction between 
Philadelphia and Paoli. From Broad-street Station 
the main tracks are electrified for twenty route miles ; 
also a coach yard at West Philadelphia and a coach 
and repair yard at the end of the electrified section 
at Paoli—representing a total distance of ninety- 
three track miles. Power is purchased from the 
Philadelphia Electric Company, whose main power 
station is about a mile south of the West Philadelphia 
Station. Current is delivered to the railway com- 
pany’s sub-station at a pressure of 13,200 volts and 
25 cycles, where it is transformed up to 44,000 volts 
and then transmitted to various step-down sub- 
stations from which 11,000-volt current is fed into the 
contact lines. From the Philadelphia Electric Com- 
pany’s power-house on the east bank of the Schuylkill 
River the 13,200-volt current is transmitted to the 
Arsenal Bridge suh-station on the west bank through 
four three-conductor underground cables, and from 
the Arsenal Bridge sub-station four 44,000-volt single- 
phase lines run to the West Philadelphia sub-station. 
All these four lines are linked up with this sub-station, 
and two of them continue on to the Bryn Mawr and 
Paoli sub-stations, and the other two will later on 
extend to the Chestnut Hill sub-station. 


SUB-STATIONS., 


The positions of these various ,sub-stations and 
the lines at present electrified are shown on the map 





PHILADELPHIA AND PAOLI 


various sub-stations through oil circuit breakers. 
Open bus-bars mounted on insulators carried on pipe 
framework are used throughout. In general, all 
power circuits are composed of bare copper tubing 
or solid wire, and sufficient clearance is allowed 
between bus-bars and wires to obviate the necessity 
of using barriers. The cables that run from the 
Philadelphia Electric Company’s power-house to the 
Arsenal Bridge sub-station, however, are separated 
by barriers. All the sub-stations with the exception 
of the one at West Philadelphia, where the system 
operator is stationed, are operated without attendants. 

A switchboard with the necessary instruments and 
indicating lamps is fitted in the signal towers near 
the Arsenal Bridge, Bryn Mawr and Paoli sub-stations. 
These boards ‘are connected with the board in the 
sub-station through a control cable, and the opening 
and closing of the circuit breakers is done by the 
man at the signal tower. In all the sub-stations and 
signal towers telephones are fitted, thus enabling 
the man controlling the system to communicate with 
the sub-station and signal tower men. An alarm 
bell connected to the thermostats on the transformers 
is situated in each signal tower. 


OVERHEAD CONSTRUCTION. 


A good idea of the character of the overhead 
catenary construction can be gathered from Fig. 2. 
On either side of the tracks a tubular steel pole is 
grouted into a concrete foundation. Each pole is 
anchored by a double guy rope—as shown clearly in 
Fig. 2. Two cross wires span the tracks forming 
the cross catenary bridge and support the longi- 
tudinal contact wires from which the current is 
collected. Each catenary bridge is earthed by means 
of a copper plate buried in coke. On straight runs 


the cross wire bridges are spaced about 300ft. apart, 
but on curves the spacing is naturally less. 
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mile or two of the overhead construction is anchored 
to heavy structural steel bridges. 

The catenary system over each of the four main 
tracks is separated electrically from those over the 
other tracks and trolley sectionalising points with 
switches are provided at all cross-overs, so that 
sections of the line may be temporarily cut out of 
service for repairs. The wires over the main tracks 
are sectionalised by means of air gaps, whilst at cross- 


overs and in the yards wood insulators are interposed | 


in the contact lines, these insulators having runners | 
| motor generator set in parallel with the battery. 


or girders on each side, and so arranged that while 
the pantograph collector always makes contact with 
at least one of the runners, the wires are separated 
electrically. 

To minimise the inductive effects of the alternating 
currents on adjacent telephone and telegraph wires 
series transformers are provided at points about one 
mile apart. These transformers are mounted on the 
signal bridges, and the current in each of the trolley 
wires is made to pass through the primary coil, thus 
inducing an equal current in the secondary, the ratio 
of the transformers approximating unity. The 
secondary coils of these transformers are connected 
across insulated joints in the track, and consequently, 
as all the trolley current must flow through the 


Resistance is also inserted in series with the motors 


on the first step, and is cut out at the second step. 
The third step changes the connections so as to 
energise the auxiliary field from one portion of the 
transformer and the armature and main field con- 
nected in series from another portion of the trans- 
former, thus giving two feed connections. Under 
these conditions the armature short-circuit is removed. 
Subsequent acceleration is obtained by increasing 
the voltage applied to the motors. 

The master controller drum is energised from the 


Moving the controller handle to the right or to the 
left energises the proper control circuit for forward 
or reverse movement of the train. The closing of the 
unit switches is governed by a current limit switch, 
which has two settings, one for repulsion connections 
of the main motor and the other for the double-feed 
connection. The change in the limit setting is 
obtained by energising a battery coil on the limit 
switch. All of the switches are interlocked with the 
No. 9 switch—Fig. 3—so that no switch can close 
until switch No. 9 is closed. A small knife switch is 
connected in circuit with the control circuit of No. 9 
switch, and the opening of this switch cuts off the 
supply of current to the main motors. Ten control 
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Fig. 2—OVERHEAD CONSTRUCTION 


primary coil, the secondary coil ensures that all the 
returning traction currents at this particular point 
of the circuit must flow through the rails. In this 
manner the traction current is prevented from taking 
earth returns in parallel with the track, or if there be 
a tendency between these booster transformers for the 
current to seek an earth return this tendency is 
corrected at the next booster transformer, which picks 
up all the traction current and again puts it through 
the rails. 


ROLLING STOCK. 


The rolling stock consists of ninety-three standard 
all-steel cars, eighty-two of which are passenger cars, 
nine combined passenger and luggage cars, and two 
luggage and mail cars. All these coaches are motor 
coaches, and the equipment consists of two 225 horse- 
power Westinghouse single-phase doubly-fed motors, 
mounted on one truck, with automatic acceleration 
gear, battery control equipment and automatic 
multiple unit electric air brake equipment. All the 
main pieces of the electrical apparatus are mounted 
at one end of the car, whilst the air brake equipment 
is mounted at the other end. This gives an uneven 
weight distribution on the two trucks, with approxi- 
mately 60 per cent. of the car weight on the driving 
wheels. Each car is equipped with one 11,000-volt 
pantograph trolley, one oil circuit breaker, one main 
transformer, one switch group and reverser, a limit 
switch, a grid resistance, two main cdntrollers, one 
motor generator set for supplying control energy, 
one control battery, three control junction boxes, 
four nine-point train line receptacles, one nine-point 
train line jumper, one valve magnet set for operating 
the current collector, a dead man handle, one line 
relay, one control cut-out switch, one combined 
blower and compressor motor with Sirocco fan, a con- 
trol reservoir, battery switches, &c. Current collected 
by the pantograph is conducted to the transformer 
through an oil circuit breaker. Various voltage 
tappings are provided on the secondary of the trans- 
former, and connections are made to these tappings 
in the proper sequence by means of unit switches. 


TUE MOTORS. 


The motors, which are connected in series, are 
started and operated at speeds up to approximately 
fifty miles per hour as repulsion motors, with the 
auxiliary or compensating field, the armature and 
the main field in series. With these series connections 
the armature is short-circuited through a resistance. 


wires between the cars are required to operate the 
cars composing the trains. All the motors are fitted 
with Morganite link brushes, supplied by the Mor- 
ganite Crucible Company. These brushes have 
proved to be the most suitable for the purpose after 
exhaustive tests. 

The motor armatures are wave-wound and the 
windings are cross connected. No resistance leads 
are used between the windings and the commutator. 
The field windings consist of two entirely independent 
sets of coils, the main field coil for producing the 
effective magnetic flux and the other an auxiliary 
or compensating winding which balances the arma- 
ture reaction. The field system consists of six poles, 
wound with copper strip. The pantograph collectors 
are of especially light construction and the springs 
which raise them are designed to give flexibility to 
the framework, so that in operation a slight dragging 
of the trolley takes place, resulting in its following 
the wire much closer than with a rigid framework. 
In addition, the shoe is mounted on the framework. 
These current collectors are insulated with four 
11,000-volt insulators, and the whole mechanism is 
mounted on a base provided with insulators similar 
to those on the trolley, thus providing double insula- 
tion. Compressed air under a pressure of 70 lb. per 
square inch is used for raising and lowering the 
collectors. For unlocking the collectors when no 
compressed air is available a small hand pump is 
provided. The line switch is also pneumatically 
operated, and is controlled by energising a control 
circuit from the master controller plug. When, 
however, no compressed air is available the switch 
is closed by means of a handle. Overload protection 
is provided by a series and plunger, this plunger 
carrying a disc contact which is connected in series 
with the operating magnet valve. When tripped the 
plunger is latched and must be reset by energising 
the reset coil from the master controller. 


TRANSFORMERS» 


The transformer is of the two-winding air-blast 
type, and is suspended from the centre sill of the car, 
close to the motor truck. Ventilating air is taken in 
at the, low-tension end and discharged through the 
high-tension end through specially constructed hoods, 
which prevent the entrance of rain and wheel wash. 
The coils are mounted vertically. Nine electro- 
pneumatically operated switches of standard con- 
struction are mounted in one group. The right-hand 
end plate of this group is provided with covers, and 


forms the base for the reverser. The current limit 
and the control terminal board are also mounted on 
this end plate, at the right-hand side of the reverser. 
The reverser arm is composed of leakilised micarta 
tubing on which are mounted the contact plates. 
This drum is also electro-pneumatically operated. 
The limit switch is of novel construction. The current 
coil which is connected in the auxiliary field circuit 0: 
the motor surrounds a plunger which carries the 
control contact disc. The two settings of the limit 
switch are obtained by changing the weight of this 
plunger, this being done by lifting a weight from the 
plunger by means of a battery coil mounted above the 
current coil. 
CONTROLLERS. 


The master controllers are of the single-handle 
type. Two plug receptacles are embodied in this 
controller and a single plug is attached to the handle 
by a chain. On placing the plug in the reset recep- 
tacle, the reset wire is connected to the battery and 
the train line wire. There are nine controller positions, 
an emergency or dead man’s position in the centre 
and an “ off,”’ first, second and third running positions 
for forward and backward running. The controller 
drum is returned to the off emergency position by 
means of a spring. In this position the current is 
cut off and a valve magnet is energised which releases 
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Fig. 3—DIAGRAM 
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air from a brake pipe relay, thus applying the emer- 
gency brake. This omergency circuit is local for each 
car. Each controller also has two push-button 
switches for unlocking and lowering the current 
collector, and each controller, together with the brake 
valve, the signal whistle and cab-heating equipment, 
is mounted at the right-hand side of the vestibule. 
For charging the battery which provides the control 
current a small motor generator is used. The motor 
is of the single-phase type with an auxiliary or starting 
winding, which is cut out of circuit when the machine 
attains full speed. Ten wires are required between 
the cars for control purposes. Nine of these are 
carried between the cars through a_ nine-point 
receptacle and jumper, and the tenth is carried on 
the seven-point train line required for the electric 
brake circuits, to be described later. The two nine- 
point control receptacles are mounted at each end of 
the car, one on each side of the coupler, and are 
connected in multiple. A line or voltage relay is 
provided for switching the direct-current control 
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Fig. 4—POWER-HOUSE AND TRANSMISSION 
generator off from the battery and also for operating 
two small emergency lights and headlights in the 
event of the main current failing. This relay, together 
with the lighting fuses, control governor and heater 
switches and compressor motor switch is mounted on 
a panel placed in the vestibule cabinet at the motor 
end of the car. This switchboard is of slate and all 
apparatus mounted upon it is connected up on the 
front of the board, thus facilitating inspection. 

The fan for ventilating the transformer and motor 
is a 2lin. single-inlet Sirocco fan, which is mounted on 





the shaft of the motor that drives the compressor. 
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The motor drives the fan continuously, and the 
pinion driving the compressor is connected to the 
motor by a disc clutch. ‘This clutch is normally held 
closed by a spring and the governor operates a 
magnet valve which opens the clutch by air pressure. 


BRAKE EQUIPMENT. 


The air brake equipment of each car consists of 
two main reservoirs with radiating pipes, one safety 
valve in the main reservoirs, one compressor governor, 
two motorman’s brake valves with feed valves and 
reduction limiting valves, two combined equalising 
and reduction limiting reservoirs, one emergency or 
quick re-charge reservoir, one auxiliary and one 
service reservoir, one universal valve, one main 
reservoir by-pass and limiting valve, one double- 
check valve, one brake cylinder, one automatic 
slack adjuster, two duplex air gauges, four seven- 
point train-line receptacles, one seven-point train- 
line jumper, one brake pipe, one main reservoir pipe, 
and a set of accessories which includes cut-out cocks, 
air strainers, hose, dirt collectors, switches, &c. This 
equipment is designed so that it may be used either 
in steam or electric service, and differs from the 
ordinary pneumatic brake in that the brake pipe 
pressure reduction is made on each car by means of 
electric control instead of being made entirely with 
the driver’s brake valve. The addition of electrical 
control to the pneumatic brake does not change 


its function in any way, but shortens the time 
taken to apply the brakes on all the cars. 
The motorman’s brake valve contains both 


electric contacts and pneumatic parts, the electric 
portions being mounted above the pneumatic por- 
tions. The main reservoir pressure is 100 1b. and 
the brake pipe pressure 70 lb. Eight wires, including 
the battery plug wires and the earth wires, arc 
required for the electric control of the brakes for 
governor synchronising and for train signalling. 
Since the two battery wires are common to the brake 
control and unit switch control, a seven-point recep- 
tacle and jumper are used to carry the brake control 
wires. Trains of from two to seven cars are operated 
in average service, the average acceleration on a 
straight level track being approximately one mile 
per hour per second up to thirty miles per hour, with 
a balancing speed of sixty miles per hour. 


CONSTRUCTION. 


The design and construction of the electrical instal- 
lation was carried out by Gibbs and Hill, consulting 
electrical engineers to the company, acting in co- 
operation with all the engineering department and 
officials of the railway. All construction, except that 
of sub-station buildings, which were undertaken by 
outside contractors, was carried out by a specially 
organised staff. The mountings of the multiple unit 
equipment on the cars was carried out at the Altoona 
shops under the supervision of the engineers con- 
nected with the motive power department. 

We give on page 218 four other illustrations 
showing the Broad-street Station, a car shed, a sub- 
station at the side of the track and a train composed 
of six motor coaches. 








PROVINCIAL LETTERS. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
lhe Prohibited Speculation in Metals. 


Except to the extent of this week’s second Order 
in Council amending the first Order, any particulars of 
the interview of the representatives of the iron and metal 
trades of the kingdom with Mr. Lloyd George regarding 
the prohibition of speculation in war metals are not 
known as I write. But the injustice which was suddenly 
created was so glaring that little doubt existed on the part 
of level-headed members of the trade that amendment of 
one sort or another would be forthcoming. I need not 
say here what a surprise to the market the criginal Order 
was. To anyone who follows the course of the iron and 
steel markets at all that conclusion will have been made 
apparent immediately the Order was promulgated. By 
no possibility or chance could the effect have been other- 
wise. Its terms struck at the very root of merchant trade 
—whatever the actual intention of the Ministry may have 
been. In this district a very considerable part of the iron 
and steel and metal business is done through merchants, 
and the first effect of the Order was summarily to put an 
end to it. On Birmingham Exchange immediately the 
original Order was posted producers of all classes of iron, 
almost without exception, refused to have dealings with 
merchant firms. Outside firms requiring metals of all 
sorts sought to place orders with merchants from whom 
in the ordinary way they obtain supplies. Except in a 
few cases where the material was already on hand, 
merchants, however, refused to consider the business, and 
consumers were disappointed in attempting to carry 
through the transaction. The injustice to this district, had 
the original Order not now been modified, would have been 
the greater, since on the Birmingham market there is 
practically no speculative business, and the character of 
local industry, its wide diversity and the large number of 
small concerns have given the merchant at once an 
important and most useful place. As has so often occurred 
in communications in which the Ministry of Munitions is 
concerned, a minimum of information was at first im- 
parted, and the market was quite left in doubt as to the 
measure of control intended. Happily, the construction 
which some of the people with anything to sell placed 
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upon the Government’s intentions now turns out to have 
been well warranted, and this week sellers are officially 
assured that legitimate middleman’s business does not 
fall within the scope of the Order. It is recognised that 
the step taken by the Government is designed to prevent 
speculators inflating prices. But in so far as it applies 
to that kind of operation, even the original Order could 
have had little legitimate application to conditions of 
business here. Speculative influences never develop here 
to the point of swaying the general body of trade. As 
matters now stand, the new Government “ particulars ” 
remove most of the objections merchant firms hereabouts 
entertained towards the original regulations. The per- 
mission, too, now given for merchants and warehousemen 
to replace metals sold since March Ist by the purchase of 
an equivalent quantity of the same material allows the 
continuance of merchant business in pig iron and raw 
steel, which previously was so seriously threatened. One 
minor difficulty affecting the Birmingham district remains. 
It is this: The modified Order clearly guards the large 
middlemen. The same protection, however, does not 
seem to be afforded to small operators. In this district 
this class of traders in pig iron and raw steel is very 
numerous, and they form quite an important part of the 
market. These people, who sell again to actual consumers, 
purchase their material from agents and merchants in a 
larger way of business than themselves. Unless some- 
thing is now done for these small traders or middlemen 
they seem likely to suffer considerably. 


Advance in Best Iron Prices, 


At last the makers of best rolled iron in Stafford- 
shire have again put up prices—a course which has for 
some time past been expected of them. But the extent 
of the advance has come as a surprise. I have had a 
considerable acquaintance with the Staffordshire trade, 
but I fail to recall more than one or two occasions when so 
large an increase as 30s. per ton in marked bars has occurred 
in a single change. Yet that is the rise which has now 
been declared, the previous quotation of £13 10s. being 
brought up by one movement to £15. There have been 
times—notably in the historic Staffordshire iron trade 
years of 1872-3—when both advances and reductions of 
£2 per ton in marked bars have been witnessed, but the 
sum which has just been added is a very odd amount, and 
exceptional circumstances have to be looked for to 
account for the course takén by makers. In a sentence, 
then, it has been widely understood for a month or two 
past that the figure of £13 10s. which has ruled since 
December Ist was being maintained until an arrangement 
had been come to with the Ministry of Munitions on the 
question of maximum fixed prices. For a long time 
business has not been accepted by makers at the quotation 
of £13 10s., a price which is less than second-grade iron 
is selling at to-day. Makers and merchants alike have 
been demanding £14 10s. for marked bars prior to the 
declaration just made by the producing firms. Actual 
market conditions are not therefore very greatly affected 
by what has now taken place, although the course of 
trade has necessarily been strengthened. It is remarkable 
that the new quotation of £15 has not been reached since 
the early seventies, but at one period during the Franco- 
Prussian War it stood as high as £16 and for a short time 
even £17 per ton. The Earl of Dudley’s brand of iron 
now stands at £15 12s. 6d. per ton, and Messrs. John 
Bradley and Co.’s iron—Stourbridge brand—at £16 per 
ton. The announcement of the advance is regarded by 


| the Birmingham iron market—and I think it may be 


said that the inference is a fair deduction under present 
circumstances—as establishing that substantial progress 
has now been made in the negotiatfons for the fixation of 
maximum prices for finished iron. When an official 
statement is made it will be found that the controlled 
prices are £14 15s. for marked bars and £13 5s. for second- 
grade bars. I desire specially to emphasise, since the 
circumstance is important, that these prices are net for 
material free on trucks at works. The makers of best 
Staffordshire rolled iron have for some months been a 
steadying influence in the market, and it is noteworthy 
that to-day the price announced is 2s. 6d. lower than the 
limit fixed with the Government. The market quota- 
tion of £15 is equal to £14 12s. 6d. net. North Stafford- 
shire **Crown”’ bars and merchant iron were similarly 
quoted—£13 15s. to £14 delivered Birmingham. It should 
be borne in mind here that even at the new rate the list 
houses are compelled to delay deliveries of any material 
not required for war work. 


Merchant Iron and Sheet Iron. 

Activity of demand continues to characterise 
the market for manufactured iron of small sizes. Some 
firms decline to quote at all, owing to the difficulty of 
keeping up deliveries. Three-eighth rounds command £15. 
Sizes ranging from nine-sixteenths up to ljin. make from 
£13 15s. to £14 5s. at works. -A large volume of business 
is offered to the makers of common bars to facilitate the 
output of all kinds of war goods. The hoop makers also 
have the option of booking extended orders, but will only 
decide after considering specifications. Prices are quoted 
at £17 5s. to £18 5s. per ton. Gas tube strip is £13 ls. 
to £14 per ton, and slit nail rods £16 to £17. Finished 
ironmasters generally point out that their books are very 
full with orders to run a long time, and they get no relief 
from the higher wages and the extreme cost of fuel. How- 
ever, there is still a brisk call for material required by the 
manufacturers holding Government contracts in a large 
number of subsidiary trades. Other home consumers and 
export merchants wili have to wait before their specifica- 
tions can be dealt with. In the galvanised corrugated 
sheet trade the volume of business continues limited by 
shortage of raw material, and millowners cannot commit 
themselves far outside Government requirements. The 
quotation remains at about £28 for 24 gauge corrugated 
sheets. Black sheets of 24 gauge are £18 and painted 
sheets of 24 gauge £19, with the usual extras for lighter 
gauges. The scarcity of spelter continues greatly to the 
galvanisers’ disadvantage, and American manipulation is 
dominant. Spelter has lately risen to a huge premium, 
although, in view of the extremely high prices, the trade 
has been strictly confined to actual needs. There is, 
doubtless, a gradual increase of stocks in America, but 
it is feared that the market will not experience much 
relief yet awhile, chiefly because of the enhanced scarcity 





of freight. In normal times, our spelter imports used to 
vary between something like 10,000 to 12,000 tons a 
month, but in recent months they have dwindled to a 
couple of thousand tons or so. The price last year rose 
to over £135, dropping later to about £60, and it now 
stands near £110, with not much on offer from America 
for near shipment. Home producers have lately been 
steady sellers, for May and June deliveries, at prices of 
£95 to £100 per ton, and Midland galvanisers are having 
to pay as much as in some cases £110 per ton for prompt 
supplies delivered Birmingham or equal. These high 
rates, of course, increase the cost of galvanised sheets to 
exporters. A very heavy demand is recorded for cold 
rolled close-annealed sheets at date from contractors to 
the Government. Of finished black plates the makers 
cannot meet the request. Tin-plates and tinned sheets 
are desired in larger consignments, but the shortage of 
raw materials renders the output irregular. 


The Pig Iron Trade. iM 


There is little change in the week in the pig iron 
market. It is surprising that there is still a remarkable 
disparity between the values of Northamptonshire and 
the Derbyshire and Staffordshire irons. Whereas both 
the latter classes of material are in the region of the 
maxima, Northamptonshire forge and foundry pigs can 
be bought some 4s. or 5s. below the 82s. 6d. and 85s. f.o.t., 
which are the controlled prices. The lowest quotation 
for Northampton gray forge iron on ’Change to-day— 
Thursday—in Birmingham was 83s. 6d. delivered, equal 
to about 77s. 6d. f.o.t., and foundry could have been 
bought at 87s. 6d. delivered, against an official miaxi- 
mum of 91s. delivered, or 85s. f.o.t. Several smelters 
with limited outputs quote prices close up to the maxima, 
though business cannot be heard of on this basis. A novel 
feature of the market just now, relating chiefly to Midland 
brands, of pig iron is that some smelters are not at all 
anxious to add to their commitments, as latterly they 
have found a new market in France. A considerable 
tonnage of Derbyshire iron is being exported to our Allies 
to mix with the native production for munitions manu- 
facture. South Staffordshire pig iron prices are quoted 
this week :—Part-mine iron, 87s. 6d. to 90s. per ton ; 
all-mine hot-blast iron, 125s. per ton; special all-mine, 
150s.; and cold-air all-mine iron, 170s. 


The Steel Trade. 


Raw and rolled steel makers still continue in 
the position of having to refuse business. The amount 
of material available for civil work after the claims of 
the military have been complied with is very small, to the 
public interest. Some firms are engaged solely on Govern- 
ment work. Constructional steel is in more notice for new 
munition works. Bars for the Admiralty are in active 
request, while billets are needed urgently for rolling down 
into various small sizes. An absolute novelty in the steel 
trade is that owing to the very high price of raw steel, 
shell discards are now being used for billets wherever it is 
possible. The Government specifications involve the 
cutting off of the ends of bars in shell making, and the 
discards can be applied to constructive work, though they 
are not serviceable under more exacting tests. As much 
as £11 per ton is paid for them. Billets fetch about £12 10s. 
Some contracts have been made for billets and sheet bars 
by native makers at 20s. or more above the maximum rates 
previously fixed by the Ministry of Munitions, and makers 
are now informed that their deliveries must be invoiced 
at the Government terms. Difficulties will arise over 
settlements, it is therefore to be feared, in some cases. 
It is increasingly difficult to get dates from shipowners 
for freights from America, and the business in steel products 
is practically held up for the time being. 


North Staffordshire Iron and Steel Trade. 


With plenty of orders on the books and inquiries 
still coming in, prices of bar iron have remained quite 
firm at £13 15s. to £14 a ton. A general quotation for 
iron plates is £15 a ton. The advance of 30s. a ton in the 
quoted price for South Staffordshire marked bars does 
not materially affect the North Staffordshire situation, 
as producers have been selling for many weeks at a 
premium on the nominal price. Pig iron quotations are 
firm, and there has been rather more activity in 
business. Steel manufacturers find that restrictions upon 
them by the Ministry of Munitions in the placing of their 
output are being made tighter. There are great numbers 
of orders on the books, none of which are likely to be 
executed until the termination of the war. There is a 
brisk market for coal of all classes, and manufacturing 
fuel is still scarce and dear. 


Engineering Activity. 


All engineering firms in the Coventry district 
able to execute Government orders are in full work, and, 
judging by the new factories going up and the extension of 
existing buildings, the maximum activity has not yet 
been reached. There is a good deal of migration of work- 
people from the older and less well-paid trades to munition 
work, and the difficulties of carrying on smaller businesses 
are considerable. Engineers and machinists in South 
Staffordshire are extremely busy, ironfounders are in 
receipt of extensive orders from the Admiralty, and the 
constructional firms are supplying large quantities of 
material for extensions of works. Light ironfounders, 
heating engineers and makers of heavy tanks are also busy. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Stnce I last wrote we have had in the metal 
markets a great sensation as the result of an edict issued 
from the Ministry of Munitions, which struck at the root 
of all business and caused the suspension of the markets 
for a time. The position arising out of the action of the 
authorities was so absurd that it could not last, and a 
deputation was arranged to wait upon the Ministry and 
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obtain seme modification. This, of course, was not 
difficult, because it was easy to show that the regulations 
as they stood were impracticable, and certain concessions, 
allowing of the re-opening of the markets, were obtained 
at once. There remain, however, a great many difficulties 
in the way of merchant trading, and one does not see the 
way out. There are leading merchants here who are 
inclined to think that the best course now is to restrict 
their trading within the narrowest limits ; to clear up as 
much as possible all outstanding engagements, and to 
wait until normal conditions obtain. There is a good deal 
to be said for this view, although, perhaps, conduct of 
this kind might lead to the losing of some valuable con- 
nections. The function of the merchant in the facilitating 
of trade is very inadequately understood both by the 
producer and the consumer, and possibly a _ general 
abstention from trade by a considerable number of 
merchants might teach a valuable and much-needed lesson. 
With regard to the attempt to stop speculation it does not 
seem to be recognised that many transactions which 
appear to be speculative, and which would be forbidden 
under the regulations, are in reality just the very reverse 
of speculative, being entered into to avoid and not to 
incur risk ; as when a firm buys some thousands of tons 
of Cleveland warrants to hold as cover in a transaction 
where it is committed to supply an equal tonnage of 
castings. 


Pig Iron. 

The market for pig iron is in a very unsettled 
condition and prices are far more variable than they 
should be under the autocratic control of a Government 
department ; in fact, they are more variable than they 
usually are under the influence of free competition. There 
is certainly no means of buying Cleveland iron here at 
a price based upon the official maximum of 82s. 6d., and, 
so far as one can ascertain, when a merchant applies for 
the iron he is told by the maker that there is none to sell. 
Possibly a consumer armed with a mandate from the 
Ministry of Munitions might be able to get some, but this 
is doubtful, and in any case the delay incurred in obtaining 
the needful powers would in most cases make the business 
impracticable. Most sellers of Derbyshire are asking 
the official maximum, which comes to 92s. 3d. or 92s. 6d. 
in Manchester, according tp the varying carriage, but the 
reason why they are satisfied with the maximum is no 
doubt that in the present state of the market they 
eannot expect to get more. As a matter of fact, Derby- 
shire has been offered here at something less than the 
maximum without attracting buyers, who still believe 
that prices are at the top, and that the next move will be 
a downward one. Ironfounders generally are inclined to 
think that the maximum consumption of foundry iron is 
past, and there are one or two signs that this may be the 
case, although even so it does not follow that the price 
is bound to fall. Staffordshire foundry iron is offered 
here at 92s. 6d., but there is no Lincolnshire offered 
by makers, and the little iron left in the hands of merchants 
is held for more than the official price, say, from 90s. to 
91s. on trucks, or equal to 95s. 9d. to 96s. 9d. delivered in 
Manchester. Of course, it is only those who will have 
some -Lincolnshire for their mixtures who can pay 
such a price for common iron. In Scotch foundry iron 
nothing is being done here, and prices are nominal. For 
Summerlee 130s. delivered Manchester is quoted, 127s. 6d. 
for Glengarnock, and 126s. for Monkland. Nothing has 
been heard about any probable Government interference 
with these rather extravagant prices, but consumers 
here are using so little now that perhaps they do not feel 
it worth while to appeal to the Ministry of Munitions. 
Foundry hematite is not mentioned here at all, but it 
would probably cost about 147s. 6d. delivered. 


Semi-steel. 


There is no business doing here in semi-steel, and 
nothing has yet been heard of the arrangements which 
one hopes are in course of making on the other side to 
bring American and Canadian billets to: the relief of the 
market. The dearth of semi-steel is reflected in the 
big prices offered for crop-ends, ends of shell bars, and 
such like pieces. 


Scrap. 

The only movement in the scrap market is in 
relation to heavy wrought scrap, which gets scarcer as 
the weeks pass. Consumers of this material are now pretty 
well through their lower-priced contracts for finished 
iron, and, of course, the present selling price of bar iron 
enables them to pay almost anything for suitable material. 
I hear of a sale of good heavy wrought scrap at 130s. per 
ton, and some dealers say that they want 135s. for the 
best lots of piling scrap. This figure is getting near the 
value of scrap in 1871-1872, when the boom caused by 
the other war was at its height. Foundry scrap is fairly 
plentiful and rather neglected by buyers, who will not 
pay the prices asked by the dealers, and manage to pick 
up odd lots here and there at more convenient rates. 
Dealers ask 95s. delivered for the best qualities of foundry 
scrap and 90s. on trucks for ordinary steel scrap. The 
latter looks cheap and probably another wave of demand 
for it will soon come along. 


Finished Material. 


There is very little being done in finished iron and 
steel, but the works are fully engaged and are not looking 
for orders. Merchants are not buying because of the uncer- 
tainty of their position, and some owners of iron and steel 
warehouses threaten to close up their businesses until 
normal cehditions prevail again. There is to be a mer- 
chants’ meeting at Carlisle this week, when Scotch and 
North Country merchants are to confer, and perhaps 
bring forward some proposition to modify further the 
orders issued as to buying and selling. 


Metals. 


Copper is perhaps a little easier as a result of 
the confusion into which the markets were plunged last 
week, but the causes of the high prices are not in the 
least affected, and it would be rash to look for relief yet. 
For English ixgots merchants quote £128 10s. and for 
strong sheets £148. Spelter is dearer again, and for 





small lots the consumer has to pay £112. Lead is a little 


easier at £35 per ton for English pig. 


“*Stealing” Men for Munition Work. 


At a meeting of the local General Munitions 
Tribunal held in Manchester a few days ago, the conduct 
of a Staffordshire firm which was charged by a Cheshire 
firm with having employed two men previously in the 
employment of the latter without the men having obtained 
clearance certificates, was commented upon by the 
Chairman. Both firms are engaged in the production of 
munitions, and the men are said to have left work at the 
Cheshire firm’s works and gone to the defendants’ works, 
without the latter communicating with the men’s former 
employers, thereby causing serious inconvenience to the 
complainants. The Chairman said that the Staffordshire 
firm seemed to have wilfully shut its eyes to the whole 
position, and fined them £10 in respect of one man and 
£5 in respect of the other, remarking that the defendants 
had simply stolen other people’s men. 


Manchester Chamber of Commerce. 


Twenty-nine nominations for ‘the twenty-two 
vacancies on the new directorate of the Manchester 
Chamber of Commerce have been sent in. The names in- 
clude those of representatives of the leading branches of 
industry in Lancashire, such as textile manufacturers, 
shipping, india-rubber manufacture, dyeing, chemical 
manufacture and engineering. In connection with the 
latter the gentlemen who have been nominated are Mr. 
Harry V. Kilvert, of the Lancashire Dynamo and Motor 
Company, Limited ; Mr. A. Wallace Cowan, of Redpath, 
Brown and Co., Limited ; and Mr. Leonard Sumner, of 
the Broughton Copper Company. Considering the im- 
portant position which the engineering and allied trades 
hold in this great centre, a larger representation might 
have been looked for, but for some reason engineers do 
not seem to favour participation in this sphere of 
activity, for the late directorate only embraced two or 
three gentlemen who were associated direc tly with this 
branch of industry. The voting papers. were sent out 
on Tuesday last. 


Barrow-tn-FurNeEss, Thursday. 


Hematites. 


All through this district there is a very active 
state of affairs in the hematite pig iron trade. With 
nine furnaces in blast in the Furness district, five of them 
at Barrow, and sixteen in Cumberland, smelters are doing 
their level best to maintain a big output of metal, but 
there are no indications of any additional furnaces being 
put into operation. The metal is going into direct use, 
largely in the district, but deliveries are also being made 
to the Sheffield district and also to the Midlands. Little 
iron is being sent away from Barrow by sea, not a single 
ton leaving last week. Prices are unchanged at the 
maximum rate of 127s. 6d. per ton net f.o.b. for mixed 
numbers of Bessemer iron, and special brands of iron 
are at 140s. per ton. The order issued by the Government 
last week putting a stop to purely speculative buying 
has been much discussed here, but its effect, had it been 
carried out, would hardly have touched this district, 
where the whole of the works are controlled and the 
dealings direct as between maker and consumer. In 
ordinary times, of course, merchants and middlemen enter 
largely into the trade of iron selling. Warrants are 
nominally at 115s. per ton, and the stores represent in 
the aggregate 1502 tons. 


Iron Ore. * 

The demand for hematite iron ore is very strong 
on local account, and smelters could easily take the whole 
of the output. On outside account there is also a steady 
eall for ore. Good average sorts are at 21s. to 30s. per 
ton net at mines, with best qualities at 38s. per ton. 
Spanish and Algerian ores are at 37s. 6d. per ton delivered. 
A cargo of Irish ore, 520 tons, arrived in Barrow last week 
from Belfast. 


Steel. 


In the steel trade there is plenty of industrial 
life in the whole of the departments on munitions of war 
but makers are handicapped in their output of various 
goods by the shortage of labour of the right sort. The 
ordinary commercial steel branches are almost suspended 
for the present. Rails are a quiet business at £10 17s. 6d. 
per ton for heavy sections. Light rails are at £11 10s. 
to £12 5s. per ton and heavy tram sections are quoted at 
£11 15s. per ton, with next to no business offered. The 
demand for billets is brisk at £12 per ton. Ship-plates 
are at £11 10s. and boiler-plates at £12 10s. per ton. 


Fuel. 

For coal there is a very full demand, and good 
steam sorts are at 19s. to 22s. 6d. per ton delivered. 
East Coast coke is quoted at 32s. to 38s. per ton and 
Lancashire cokes are at 30s. per ton delivered to West 
Coast furnaces. 








SHEFFIELD. 
(From our own Correspondent.) 


The Position of the Merchant. 


In a district like Sheffield there is a large and 
important class of merchants in iron and steel, and since 
my previous letter they have naturally been passing 
through an anxious time as a consequence of the new 
regulations issued by the Ministry of Munitions. They 
are not here concerned with the class of speculation 
which characterises so many of the dealings in warrants 
at Glasgow and London, and against which presumably 
the action of the Government was directed, but in the 
Ministry of Munitions’ first announcement it seemed as 
if merchant business generally was to be ruined. Later 
statements considerably relieve the situation, though it 
appears to be very far from clear,even yet. I was chatting 
the other day upon this subject with the head of one of 





the oldest and most respected merchant houses in thi: 

part of the country. Before this appears further light ma, 
have been thrown upon the subject, but speaking of thi 

matter as it then appeared to him he asked : ‘ What arc 
we merchants expected to do, buy before we sell, or sell 
before we buy ? If we are to retain our connections we 
shall have to do one or the other, but in either case there 
is, in a sense, the element of speculation.” He is one of 
those merchants who do not ~ genre in warrants. His 
are legitimate dealings in metal, not in paper. When the 
question was raised some time ago—after the sensa- 
tional collapse of a firm in the North—of the abolition 
of the warrant market, I remember that he was amongst 
those who favoured strongly the elimination of specula 

tion, on the ground that its influence upon the actua! 
metal market was disturbing and detrimental, causiny 
sudden upward or downward moves when no justification 
for them existed. 


How he Serves the Small Firm. 


Such firms are filling a far more useful part in 
the iron and steel industry than those outside the circle 
could appreciate. In many directions of late there seems 
to have been a tendency to try to squeeze out the merchant 
on the plea that to do away with the ‘ middleman ”’ 
must be for the good of both producer and consumer. 
But is it ? Take the position of the small iron and stee! 
works, and they abound here. One of these firms wants 
to purchase a few tons of billets, say, and attempts to do 
so at the works of a big producer. It is simply told that 
its business cannot be considered. The big producers will 
only deal with big tonnages, especially at a time like this, 
because for one thing they know that a small order requires 
just as much clerical work as a large one, besides which 
the small man is too often guilty of running three or four 
weeks beyond the date agreed upon for payment, and big 
firms, perhaps, more than others always want prompt 
payments, the reason often being that they have so much 
money regularly locked up in large contracts. The small 
firm is therefore referred to a merchant who is generally 
able to sell a few tons of billets, or anything else of the 
kind, out of the stock in his warehouse. These small 
firms are thus dependent upon the merchant ; but if the 
latter is not to be permitted to use his own judgment as 
to the replenishment of his stock his usefulness will be 
impaired, and the business which it has required years 
to build up jeopardised. 


Short and Long Credits. 


But one need not confine the argument to really 
small firms. Constantly instances are occurring in 
Sheffield in which quite large concerns receive a variety 
of orders requiring comparatively small quantities of 
different shapes and sizes of steel. These people could 
not expect a rolling mills to take an order for, say, four 
or five tons of stuff. It would never pay to keep changing 
heavy rolls for such small returns. What they do is, of 
course, to resort to their merchant. In his yard he makes 
it his business to stock all kinds of requirements—angles, 
channels, rods, everything—and small or large quantities 
can be bought off-hand. Should more be required than 
he has by him, he will order from the rolling mills such 
quantities as it will pay the latter to undertake, and from 
these he will fill his customers’ order and place the surplus 
in stock. It is plain from this that neither the small firm 
nor the larger one can afford to dispense with the merchant, 
about whom so many people glibly say “clear out the 
middleman.” There is another int. The merchant 
pays very promptly for what he buys from the maker. 
He has his credit to maintain. That is one of his impor- 
tant assets. But his own customers, because they are 
not dealing direct with the more imperious producer, 
demand long credits, and, as a rule, get them. Then take 
the question of scrap. A very keen market rules for 
scrap of all kinds just now. No one knows like the 
merchant where scrap can be best obtained. He knows 
who has it to dispose of, and he knows who requires it, and 
the particular kind of scrap they want Many firms who 
make scrap throw iron and steel, cast and wrought, all 
into one heap and sell the lot as it lies ; but which firm in 
these days has men to spare to sort scrap bought in that 
manner ? The merchant will buy the lot, have it sorted 
in his yard, and dispose of it to consumers according to 
their need. 


Another Point of View. 


This looks like taking up the cudgels for a class 
which can probably very well look after itself, but I feel 
that at the present moment, so far as Sheffield merchants 
are concerned, the Government should hesitate before 
taking a definite step that might at once seriously injure 
a useful section of the iron and steel industry and place 
real difficulties in the path of firms who have been depending 
upon it. Throughout the country, too, there is a 
network of small smithies all dependent on the merchant 
class, and, generally speaking, all requiring long credits ; 
therefore, to the extent that he pays the producer promptly 
and grants long credits to the consumer, the merchant 
stands somewhat in the position of the small man’s 
banker. The head of one of the principal firms here—I 
mean steel manufacturing firms—wrote to me this week 
expressing pleasure at the new Government regulations 
of the metal markets, but from quite a different point of 
view. Among the materials covered by the order is high- 
speed steel scrap, one of the favourite objects of pilferers 
in works. ‘Thousands of pounds’ worth,” he says, 
‘*have been stolen, and it is impossible to lay hands on 
the thieves, because you cannot identify the material. 
Now no transactions whatever can take place without a 
special licence from the Ministry of Munitions, and only 
actual consumers may buy the material. The Order 
ought also to include tung , ferro-tungsten, vanadium, 
molybdenum and ferro-molybdenum, and no doubt 
regulations as to these will follow.” 





Round the Works. 


If the authorities find it necessary to maintain 
the drain upon the Sheffield district for recruits for the 
colours it is inevitable that the end of private trade must 
soon come into view. If there is no other way out of the 
difficulty it will have to be borne as well as possible, but, 
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taken on the whole, Sheffield industries are too heavy 
for any wholesale employment of women. Large numbers 
are already at work, but the number of those whose 
services cannot be accepted is far larger. How, therefore, 
the future problem of labour.is to be met if any extensive 
removal of skilled single and young married men takes 
place it is not easy to foresee, but at the moment there is 
a remarkable vitality about general, especially oversea, 
trade, and while that is the case the munitions depart- 
ments must, of necessity, be all right, for the Government 
officials are making quite certain about those things being 
attended to first. New oversea business includes saws for 
Rangoon, Dominica, Calcutta, Mayaquil, Yokohama, 
Soerabaya and Aracaju; steel for Acajutla, Rangoon, 
Havana, Calcutta, Singapore, Santos, New York, Hamilton, 
Toronto, Barcelona, Montreal, Buenos Aires, Yokohama, 
Soerabaya and Aracaju; cutlery for Lyons (Panama), 
Buenos Aires, Toronto, Quebec, Montreal, Calcutta, Rio, 
Para, Singapore and Mayaquil ; machetes for Lagos and 
Buenos Aires; tools for Calcutta, Rangoon, Havana, 
Valparaiso, Montevideo, Boston, Montreal, Winnipeg, 
Oporto, Singapore, Java and Colombo; springs for Cal- 
cutta and Sagua la Grande ; electro-plate for Montreal ; 
files for Hong Kong, Calcutta, Havana and Toronto ; 
steel sash bars for Calcutta ; steel blocks for Delagoa Bay, 
Penang, Singapore and Padang; rollers for Sekondi; 
vices for Batavia, and sheep shears for Valparaiso. Very 
large orders for sheep shears have also been sent over 
from Australia, where a heavy wool clip is anticipated, 
though the prices of shears are now almost at a record. 
The Corporations of Wigan and Croydon have just placed 
contracts here for tramcar axles for the year, and the War- 
office has given out further large orders. The latter 
include about 60,000 saws of different kinds and sizes, 
almost 150,000 hack saw and other blades, 40,000 farriers’ 
knives, 30,000 other knives for workshop purposes, 
40.000 carving knives and forks, cooks’ knives and table 
knives, 660 bread knives and 5000 flaying knives. 


Pig Iron and Billets. 


There is no volume of fresh buying of pig iron 
just now, but makers generally are delivering all they 
can produce on contract account and are very busy. 
There appear to be few price changes during the week. 
West Coast hematite for Sheffield delivery is at 135s. 6d. 
for mixed Bessemers, with about 148s. for special low phos- 
phorus iron, which is principally in demand. East Coast 
is probably a little under 146s. delivered for mixed num- 
bers. Derbyshire and Lincolnshire foundry are both 
at the maximum figure of 87s. 6d., which is also the quota- 
tion for Lincolnshire forge, that quality in the Derbyshire 
make being about 85s. 6d., these prices being f.o.t. Scrap 
is still a strong market at about previous quotations, 
except for rolling-down scrap, which is up another 10s. 
In billets the same scarcity prevails, and anything bought 
from the other side of the Atlantic is now costing more 
then the home article. Dead soft’ basic commands 
£12 5s. or £12 10s., and seconds, or “ defectives,’ which 
at one time could be bought for 80s., are now as much as 
£9 10s., and not easily obtained at that. Swedish steel 
is hard to get and in consequence quotations are on the 
rise again. - 


Fuels. 


There is no material change in the position of 
the steam coal market as compared with a week ago. 
Outputs are going away very freely on account of contracts 
to inland works, and, generally speaking, collieries have 
a large number of orders on the books. Shipments are 
not so heavy as recently, although a fair tonnage continues 
to be sent to French and Italian ports. In the small fuel 
market the position is more difficult. There is practically 
nothing offered on the open market. Prices of steam coal 
for inland sales are per ton at pits as follows :—Best South 
Yorkshire hards, 17s. 6d. to 18s. 6d.; best Derbyshire 
hards, 17s. to 17s. 6d.; second quality, 16s. to 16s. 9d.; 
steam cobbles, 16s. to 16s. 9d.; steam nuts, 16s. to 17s. 
The house coal market shows a very strong position for 
all qualities. The continued wintry weather has con- 
siderably stimulated the demand at depéts and merchants 
are pressing collieries for deliveries against contracts in 
order to keep their stocks at the normal tonnage. Private 
wagons continue to take the bulk of productions. In 
view of the uncertain position in regard to outputs many 
merchants are already in the market for contract renewal 
‘terms as from July Ist, but as a rule collieries are dis- 
inclined to quote at present. Values are all very strongly 
held, but as the tonnage available for the open market is 
so extremely limited prices are really nominal. Large 
quantities of house coal are being used for manufacturing 
purposes, and as the shortage in the latter kind becomes 
more pronounced the supply for domestic use will, of 
course, show a pra 7 We shrinkage. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


End of Gambling in Iron. 


THE past week has been one of the most 
momentous in the history of the Cleveland iron trade. 
The Ministry of Munitions has been rather hesitating of 
late as to the way in which it would enforce maximum 
prices in the iron trade, and people have complained 
about it, but the Department has come down firmly now 
with a regulation under the Defence of the Realm Act 
prohibiting speculative dealings in pig iron and other 
metals required for the production of war material. 
The Order has very far-reaching effects in the Cleveland 
iron trade. It involves the disappearance, at least for the 
period of the war, and probably for ever, of the speculative 
ring which has for so many years exerted an untoward 
influence over legitimate trade in Cleveland. Its abolition 
has received the unanimous endorsement of everybody 
concerned in the welfare of the staple trade of this 
district. In the year prior to the outbreak of war, 
the question was seriously discussed by the Cleve- 
land ironmasters, and an effort was made to arrive 
at an agreement on the subject. In point of fact, 


the great majority of the makers decided no longer to 
put their iron into the store to become gambling counters, 





and from June, 1913, until the eve of the outbreak of the 
war in 1914, the stock steadily diminished. At the 
beginning of June, 1913, the stock amounted to 240,455 
tons, but at the beginning of July, 1914, it had been 
reduced to 78,646 tons. As a result of the depression 
caused by the war more iron began to go into the store, 
which steadily grew heavier, until at the beginning of 
June, 1915, it amounted to 153,155 tons. Thereafter, in 
consequence of the enormous demand for iron, the total 
began to diminish, until at the end of February this year 
it amounted to only 82,017 tons. The action now taken 
by the Government will, no doubt, tend to accelerate the 
process, and it is not improbable, having regard to the con- 
tinued shortage of iron, that the whole stock will disappear 
altogether. It may be presumed, now that the element 
of speculation has been definitely excluded, that warrant 
iron will speedily approximate in price to makers’ iron. 
The ordinary influences of supply and demand must 
operate to bring this about, and in any case holders 
cannot sell at home above the maximum of 82s. 6d. 
The right to “ bull” or “ bear’’ the market for the sake 
of snatching profits has thus gone for the time being. A 
man may not sell what he has not got, or is not producing, 
and he cannot buy what he does not want. In a word, 
he must be a consumer or @ merchant legitimately acting 
for a consumer to cover actual requirements, and corre- 
sponding guarantees will be necessary on both sides. The 
position is much less difficult than it might otherwise 
have been, as there has not been for a long time any 
‘* bear” account on the warrant market. The times have 
been tar too uncertain for ‘“‘ bear”’ selling, and the stock 
of *‘ counters’’ has been undergoing steady diminution. 
Warrant iron will be easily obtainable, though no longer 
through the auction methods of the ““ring.”” The holders 
are known to be merchants, and of the stock about 80,000 
tons of No. 3 Cleveland iron some 50,000 tons are held 
in Glasgow and the remainder in London. Merchants 
will therefore be in a position to purchase what they 
require at the current market rate. That rate for home 
consumption is 82s. 6d. and for foreign buyers it will, of 
course, be regulated by the demand in relation to the 
supply. 


Cleveland Iron Trade. 


The new Order created considerable uncertainty 
as regards even legitimate trading, and pending further 
information business was suspended. The statement of 
the Ministry of Munitions issued or Monday made it 
clear that there was no desire to interfere with legitimate 
trading. The Cleveland market, however, has not yet 
settled down to the new conditions, because, in many 
particulars which must arise in the transaction of every- 
day business, there is still a certain amount of uncertainty 
among traders. The tendency all round is to hand-to- 
mouth business. Home consumers with a Government 
guarantee as to price have no occasion to commit them- 
selves forward, and makers are naturally reluctant to do 
so, having regard to the changes which may occur in the 
trade position. The export trade is temporarily dormant, 
traders being anxious to see what developments will 
occur in the matter of price. Most makers, being very 
fully sold, are not inclined to quote at all for the present, 
but in some instances where quotations are obtainable 
as much as 90s. is being demanded for No. 3 Cleveland 
pig iron for prompt f.o.b. shipment. Merchants are 
extremely cautious, and their quotations are irregular. 
For prompt lots of No. 3 86s. 6d. represents an average 
quotation. No. 1 Cleveland is about 90s. 6d., No. 4 
foundry 85s. 6d., and No. 4 forge 84s. 6d. There was an 
improvement in the shipments of pig iron from the Cleve- 
land district during February. They amounted to 
50,674 tons—1554 tons coastwise and 49,120 tons abroad— 
as compared with 48,183 in January, an increase of 2491 
tons. The total in February, 1915, was only 16,888 tons, 
but in February, 1914, it was 96,202 tons. The export 
to France in February shows a decrease of 8648 tons— 
20,612 tons as against 29,260 tons. Italy, however, 
received 14,825 tons, as compared with 5729 tons, an 
increase of 9096 tons, and Sweden and Norway 5950 tons, 
as against 3864 tons, an increase of 2096 tons. Holland 
took 620 tons, as against 300 tons, but China and Japan 
showed a decrease of 2367 tons—1815 tons in February, 
as against 4182 tons in January. 


Hematite Pig Iron. 


‘ The position in the East Coast hematite pig 
iron trade shows little alteration. Orders are still more 
plentiful than makers can deal with, and all the iron 
produced is going into immediate consumption. Most 
of the makers are fully sold over the first half of the year. 
At the present price of ore the price of East Coast mixed 
numbers of hematite, under the sliding scale, is fully 
140s. in place of the basis of 122s. 6d., and sales both on 
home and foreign account have recently been effected 
at from 137s. 6d. to 140s. Negotiations are reported to 
be proceeding between the Ministry of Munitions and the 
makers with a view to dealing with the big additional cost 
occasioned by heavy advances in ore freights. Various 
schemes. have been discussed, but so far nothing definite 
has been settled. 


Iron-making Materials. 


In the foreign ore trade only a very moderate 
business of a hand-to-mouth character, and on a freight 
basis, is passing. In a circular to consumers the Ministry 
of Munitions has urged that normal business should be 
carried on pending some settlement as to the question 
of price. In the meantime freights are as stiff as ever. 
For Bilbao-Middlesbrough 26s. is now the current quota- 
tion, and sellers of ore are accordingly quoting best Bilbao 
Rubio of 50 per cent. quality at 42s. 6d. ex ship Tees. 
Tho coke position is unchanged. Good medium furnace 
kinds are obtainable at about 30s. 6d. delivered at works. 


Manufactured Iron and Steel. 


The marked activity noticeable for many months 
in the manufactured iron and steel trades is fully main- 
tained, the works being kept going at their greatest 
capacity. Practically all the steel produced is being 
absorbed for war purposes, and only negligible quantities 
are passing into private channels. The bulk of the 
manufactured iron is also being consumed by Government 





contractors. The shipments of manufactured iron and 
steel from the Cleveland district during February showed 
a decline of no less than 11,523 tons, the total only amount- 
ing to 31,399 tons, as compared with 42,922 tons in 
January. This is due in a large measure to the difficulty 
of securing tonnage. Of the total 4476 tons went coast- 
wise and 26,923 tons abroad. The export to France 
shows the biggest decrease, amounting to-9167 tons, the 
total being 17,152 tons, as compared with 26,319 tons in 
January. India and Ceylon, Japan and Africa all show 
decreases. The shipments to Australia, which in pre-war 
times were always heavy, have shrunk to very small 
proportions. The total in January was only 12 tons, but 
in February it improved to 1852 tons. The following are 
the principal market quotations :—Common iron bars, 
£13 10s.; best bars, £13 17s. 6d.; double best bars, £14 5s.; 
treble best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; 
packing iron, tapered, £10 15s.; iron ship angles, £13 10s.; 
iron ship and girder rivets, £15; steel bars, basic, £13 ; 
steel bars, Siemens, £13; steel hoops, £11; steel ship- 
plates, £11 10s.; steel boiler-plates, £13 ; steel ship plates, 
£11 10s.; steel ship angles, £11 2s. 6d.; steel sheets, singles, 
£13 ; steel sheets, doubles, £13 10s.; steel joists, £11 2s. 6d.; 
steel strip, £12 to £12 2s. 6d.; heavy sections of steel rails, 
£11; steel railway sleepers, £12, all less 24 per cent. f.0.t., 
except steel ship plates, steel angles and joists. Rails and 
sleepers are net f.o.b. 


New Shipbuilding Orders. 

Great activity still prevails in the shipbuilding 
trade on the North-East Coast, but during the past week 
or two operations have been seriously interfered with by 
the severe weather conditions. Most of the yards are still 
devoting their main energies to Admiralty work of one 
kind or another, but everything possible is being done to 
accelerate mercantile work. A fair proportion of hands 
recently engaged on Government work have been released 
for mercantile requirements. So far no improvement in 
respect of supplies of material has foHowed the Govern- 
ment announcement that it proposes to liberate more 
steel for accelerating the construction of merchant vessels. 
Although the progress in the construction of merchant 
vessels is slow, quite a number of new orders is reported 
to have been placed recently with North-East Coast 
builders. The Eagle Oil Transport Company has placed 
orders for two 20,000-ton vessels on the Tyne, one with 
the Armstrong-Whitworth Company and the other with 
Swan, Hunter, Wigham Richardson and Co. The latter 
firm has, it is understood, also received an order from the 
Russian Government for two ice-breakers. The Ellerman 
Line has completed negotiations for the construction at 
various yards on the North-East Coast of five new cargo 
liners. 


The Coal Trade. 


The position in the Northern coal trade shows 
little alteration. Business continues on quiet lines. For 
early shipment supplies of all grades are abundant, and 
sellers are eager to clear their commitments, with the 
result that merchants holding export licences and having 
definite prompt tonnage can cover at heavy reductions on 
the nominal price, but only an occasional firm is able to 
take advantage of the position. For the second half of 
the month collieries are all fully sold, and with large orders 
being put back the prospects point to a severe squeeze 
should tonnage come along abundantly. In the mean- 
time new business on forward account is hanging fire, as, 
owing to the lower range of spot prices, merchants are 
inclined to hold off. The severe weather of the past week 
has brought with it a greater pressure for house coal, 
but collieries are heavily booked up and deliveries are 
much delayed. Last week business at Tyne Dock was 
very brisk, over 103,000 tons of coal and coke being 
shipped. The quantity of coke exported was six times as 
big as in the corresponding period of last year, this being 
a noteworthy feature of the trade at the dock. Coal 
quotations are as follows :—Northumberlands: Best 
Blyths, 32s. 6d. to 35s.; second Blyths, 27s. 6d. to 30s.; 
Tyne prime steams, 35s.; Tyne prime seconds, 27s. to 
30s.; households for shipment, 32s. 6d. to 35s.; Northum- 
berland unscreened bunkers, 24s.; Blyth best smalls, 
17s. 6d.; North Northumberland smalls, 17s.; second 
smalls, 14s. to 15s. Durhams: Best gas, 25s. 6d. to 26s.; 
second gas, 24s.; special Wear gas, 27s.; smithy, 25s.; 
coking unscreened, 20s. to 22s. 6d.; coking smalls, 20s. to 
22s. 6d.; ordinary bunker coals, unscreened, 23s. 6d. to 
24s.; best bunkers, 25s. 6d.; foundry coke, 4is. to 42s.; 
furnace coke (for export), 41s.; gas coke, 27s. to 28s. 








SCOTLAND. 


(From our own Correspondent.) 


The Trade Position. 


THERE has been no apparent change in the trade 
position during the past week ; in fact, as week succeeds 
week it is difficult to note any alteration in the general 
situation in view of the unusual nature of the work which 
is being carried on in the various factories and shops. 
The works everywhere report increasing activity and more 
insistent demands from the Allied Governments. Ordinary 
commercial business ‘continues practically at a standstill, 
and while at different times odd lots of material are 
liberated in order to keep the export trade moving, there 
must be a substantial accumulation of general business 
which will have to be disposed of some time in the future. 
The raw material problem is still a prominent one, and is 
far from being solved. The difficulties in the way of 
securing adequate supplies being still, in many cases, 
unsurmounted, the deliveries of American specifications 
are very far behind ; and though some good shipments of 
billets, both for the sheet mills and the malleable iron 
works, have recently come from that country, when a 
division is made amongst the various works the proportion 
alloted to each will not mean employment for any length 
of time. The position remains thus in the meantime, as 
no relief can be. hoped fot from local makers, who are 
finding difficulty even in supplying their own requirements. 
Again, while for some time there appeared to be a down- 
ward movement in freights, the present tendency is in an 
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upward direction. So far as can be judged at present, the 
only intervention in this matter must come from the 
Government, either in the way of a total prohibition of 
exports, or in co-operation with the owners. The total 
prohibition of exports may or may not be a feasible method 
of reducing freights, but the general opinion seems to be 
in favour of continuing this branch of commerce as long as 
possible as being in a measure necessary for the welfare of 
the country. Opinion is far more favourable to the co- 
operation of the Government and the owners with a view 
to establishing a fair tariff, and surely the matter might be 
easily adjusted in this manner on an equitable footing. It 
is recognised that large sums are now being made out 
of freights, and a great amount of money has been, and is 
still being, sunk in tonnage in order to make money, and 
that quickly, and therefore, if owners are not favourably 
disposed towards any proposals which the Government 
may advance, the only thing to be done is to commandeer 
all merchant craft for the service of the country, and 
thereby eliminate the speculative element in the shipping 
trade, as has already been done with respect to other 
branches of industry. In the meantime values are 
tremendously high all round, and are likely to continue 
so for so long as it is possible for anyone to hold back 
supplies until a favourable time to disgorge presents 
itself. 


Timber. 

An active business is being done in the Scotch 
timber trade, and the outlook both for soft and hard woods 
is satisfactory. It is reported that some contracting 
business has been done in Canadian pine, spruce, oak, elm 
birch, &c., for summer delivery on a free or broad basis, 
instead of the more customary cost, freight and insurance 
terms. Prices of all descriptions of timber tend steadily 
upwards, and in most cases offers of stock are made subject 
to immediate reply. 


Pig Iron. 


The Scotch pig iron trade continues in a favour- 
able position. Makers report that the output of hematite 
is being fully taken up, and the price is round about 140s. 
per ton. Other qualities of pigiron are also in active 
demand, but makers are only quoting prices for prompt 
business. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 120s. ; 
No. 3, 119s. ; Govan, No. 1, 113s. 6d.; No. 3, 112s. 6d. ; 
Carnbroe, No. 1, 117s. 6d.; No. 3, 112s. 6d.; Clyde, 
Gartsherrie and Calder, Nos. 1, 127s. 6d.; Nos. 3, 120s. ; 
Summerlee, No. 1, 125s. ; No. 3, 120s.; Langloan, No. 1, 
122s. 6d.; No. 3, 117s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 120s.; No. 3, 115s.; Eglinton, at Ardrossan or 
Troon, No. 1, 120s. ; No. 3, 118s. ; Dalmellington, at Ayr, 
No. 1, 118s. 6d. ; No. 3, 116s. 6d. ; Shotts, at Leith, No. 1, 
127s. 6d. ; No. 3, 120s. per ton. 


The Warrant Market. 


Considerable excitement was caused in the 
Glasgow Royal Exchange on Thursday of last week when 
it was announeed that the Glasgow pig iron warrant 
murket had been suspended in view of the decision of the 
Government making speculation in iron and other metals 
unlawful. In spite of the recent action of the Government 
in fixing the price of Cleveland hematite at 82s. 6d. per 
ton, speculative influence has maintained the price above 
that figure; in fact, the quotation at the closure was 
84s. 7$d. per ton cash buyers, and this had evidently deter- 
mined the Government to “ get at” speculators who were 
influencing prices to their own advantage. It is said that 
this latest action of the Government will cause some very 
difficult problems to arise in connection with pig iron ; the 
wages question, for instance, as blast furnacemen are paid 
on a scale regulated by prices ruling in the warrant market. 
At the time of writing the market is still suspended. 


Finished Iron and Steel. 


There is no outstanding change to report in con- 
nection with the finished iron and steel trades. Steel 
makers report that mills are busily engaged, shell bars 
particularly being in urgent request. Very little ordinary 
business is passing in the home market, and practically the 
whole output from the steel works is being absorbed by 
the requirements of the Allied Governments, either 
directly or indirectly. The export demand continues very 
satisfactory, particularly to France, which is in the market 
for large quantities of steel. Makers of black sheets are 
simply overwhelmed with work, and the difficulty in 
supplying the demand is increased by the scarcity of raw 
materials, which are now chiefly drawn from home sources. 
The price of 7 to 11 b.g. is now about £18 per ton, less 
2} per cent. Glasgow warehouse. Galvanised corrugated 
sheets are quoted at very high prices owing mainly to the 
dearness of spelter, and the demand is very quiet. 
Malleable iron makers have very full order-books, and 
both their iron and steel departments are busy producing 
materials for home consumption. The export depart- 
ment is quieter than it would otherwise have been if the 
shipping facilities had been adequate. ‘‘ Crown” bars 
are quoted £14 per ton, less 5 per cent. for home delivery, 
and £13 5s. net f.o.b. Glasgow. 


Coal. 


The various markets in Scotland continue very 
strong, and although in some cases extremely firm prices 
are being asked, it seems as if values would @ vance still 
further. While the Government has refused many licences 
in order to conserve the supply for home works, it is 
apparent that the output is still lagging behind the demand. 
In the West of Scotland all qualities are in good demand. 
Best ells are firm, and considerable notice is required, as 
the collieries have a good deal of coal sold awaiting 
tonnage. All sorts of splint coal are busy, and naviga- 
tions are fully booked for about three weeks. Smalls are 
almost entirely taken up by local consumers, and only 
small quantities are available for shipment. Ell coal is 
quoted f.o.b. at Glasgow, 23s. 6d. to 24s. ; splints, 25s. to 
34s. ; navigations, 27s. 6d. to 28s. steams, 19s. 6d. to 





22s. 6d.; treble nuts, 2ls. to 21s. 6d.; doubles, 20s. to 
20s. 6d.; singles, 19s. 3d. to 19s. 9d. per ton, while the 
collieries in Fifeshire have a fair amount of business 
booked, for which tonnage is coming forward fairly 
regularly, but the course of business is being interfered 
with through further requisitioning of supplies by the 
Government, and loading arrangements have been thrown 
out of gear. Best screened navigation coal is quoted f.o.b. 
at Methil or Burntisland, 27s. 6d. to 28s.; first-class 
steams, 27s. 6d. to 28s.; third-class steams, 20s. to 23s. 
per ton. Conditions in the Lothians are similar to those 
in Fifeshire. There also the collieries have practically 
nothing to sell, and any odd lots available are realising 
very firm prices. Best steams, f.o.b. Leith, 23s. 6d. to 
24s.; secondary qualities, 23s. per ton. The aggregate 
shipments from Scottish ports during the past week 
amounted to 202,367 tons, compared with 185,797 in the 
preceding week, and 211,868 tons in the corresponding 
week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

THE coal trade is in a very unsettled state. 
Collieries are in many cases bordering on stoppage of 
work. The men’s leaders and the owners have reached a 
deadlock regarding important questions such as the 
Sunday night shift, &c., and there is the ever-recurring 
subject of non-unionism, while on the commercial side 
there is the difficulty in coal export licences and, what is 
of much greater import, there is the tonnage question. 
The supply of steamers is the dominant factor, seeing that 
South Wales is dependent so much on its export trade. 
Business, generally speaking, is in a state of suspended 
animation. The ordinary exporter who contracts to sell 
a cargo or a few cargoes is practically idle ; freight rates 
are at an impossible level. Vessels abroad, however, must 
get bunkers, and firms with coaling depéts are compelled 
to send out supplies, no matter what the cost of freight is. 
The competition for the comparatively few boats on the 
market is keen, and the consequence is that rates have 
jumped shillings. It has not been a question of rate, but 
simply get the boat. 


The Rise in Rates. 


As indicated last week, it was dangerous to think 
that the top of the market had been reached, and events 
have amply proved this to be the case. All previous 
records have gone by the board, and one day’s charterings 
have been made to look cheap by the next. Rates have 
gone up from 2s. 6d. to 5s. in a day, according to the 
destination. Taking the coal as valued at about 30s., the 
cost of a ton delivered in Italy is about £6 per ton, at 
Marseilles over £5, at Gibraltar and Oporto £4, and River 
Plate £4 5s. The following table will give some idea of 
the advances :— 


Rate Early Tuesday 
July, 1914. Feb., 1916. last. 
ee — Sana. § 
Genoa, options .. 6/9 I . ic) oa op 
ir Deo. ae) «ae 
SR. cc “ad oa! cs ee a ae 35/- .. .. .. 5O/- 
Plate 14/10}... Mf oc 5. «2 SBf- 


Other rates paid this week have been 86s. for Naples and 
Leghorn, this being a rise of 3s. 6d. upon the previous 
record established a week ago, and 50s. for Oporto, as 
compared with 35s. paid about the middle of last month, 
thus showing a rise of 15s. in about three weeks. Although 
during the past year or so the phenomenon has been 
witnessed of coals and freights rising in value simul- 
taneously, it will be readily understood that the root of 
the cause of freights soaring to such remarkable levels is 
one that must act adversely upon coals. Only a genuine 
scarcity of ready tonnage could drive freight rates so high, 
and the consequence is that coals have fallen in price. 
Unfortunately one cannot even now see the top of the 
freight market. The demand for tonnage is too strong 
and the supply too inadequate to justify such a belief. 


Foreign Coal Exports. 


Shipments to foreign destinations last week from 
South Wales ports were up to the average of preceding 
weeks, though considerably less than those of a year ago. 
The total quantity sent away from Cardiff, Newport, 
Swansea and Port Talbot was 370,654 tons, as against 
412,866 tons for the corresponding week last year, the 
decline being 42,212 tons. The Allies took no less than 
248,251 tons, so that shipments to neutrals came to 
122,403 tons. The Port of Cardiff accounted for 214,477 
tons as against 262,989 tons, the decrease being nearly 
50,000 tons. Chief customers were Naples, 12,538 tons ; 
Genoa, 10,854 tons; Savona, 11,683 tons; Buenos Aires, 
12,284 tons, and Monte Video, 17,691 tons. Newport 
dispatched 61,478 tons, or 7119 tons better than a year 
ago, the principal destination being Rouen, with nearly 
14,000 tons. Swansea shipped only 46,625 tons, or 21,721 
tons less than in the corresponding week of 1915, Rouen 
being the chief port, with 9602 tons. Port Talbot came 
out much better than usual, with 48,074 tons, which was 
14,232 tons above the quantity a year ago. 


House Coal. 


Complaints have been rife lately that house coals 
have been scarce and unobtainable, and that this has been 
brought about through colliery owners exporting the coal 
instead of allocating it for home consumption. The Barry 
No. 2 Branch of the National Union of Railwaymen has 
gone so far as to pass a resolution giving notice to the 
owners of collieries supplying domestic coals that, unless 
the supply is immediately improved to meet the require- 
ments of the public at home generally, it will be compelled 
to stop shipment of these coals. As is well known, South 
Wales owners set up a committee called the Home Con- 
sumption Coal Sales Committee to deal with this very 
question, and this body has dealt with the requirements 
and complaints of home consumers. Complaints, how- 
ever, have, according to reports, been neither serious nor 
numerous, and the answer of the coal owners is that they 
cannot do more than they are owing to the shortage of 





labour. Several colliery representatives state that their 
outputs are down one-third, and in some cases nearly 
one-half, and that they are allowing retail merchants 
really more coal than they are entitled to do under the 
existing circumstances. They further point out that, 
although production is much lower, many members of the 
public overlook the fact that everybody wants the usual 
amount of coal, and, if possible, they prefer the best 
qualities, which are not produced in such quantity as the 
inferior grades, while the whole output of household cou! 
in South Wales is only about 5 per cent. of the total produc- 
tion, and is lessening owing to the seams being worked out. 


Coalfield Issues. 


Notices to terminate contracts at the Cyfarthfa, 
Dowlais and Hill’s Plymouth collieries on account of non- 
unionism have been extended, but the trouble is by no 
means settled. The men seem determined to clear their 
ranks of the non-unionists, many of whom are strangers tv 
the coalfield. The high wages ruling have attracted work - 
men from the Forest of Dean and Bristol areas, while it 
is undoubtedly a fact that the desire of numbers to evade 
military service has influenced them to seek work in the 
coalfield, because by thus doing so they place themselves 
in a reserved occupation, The supply of labour is, how- 
ever, considerably below that of pre-war times. The 
South Wales Miners’ Federation has been in correspondence 
with Sir George Askwith, the chief industrial commissioner, 
on the question of non-unionism, and the Council of the 
Federation decided on Tuesday to fall in with his request 
to send a deputation to him to discuss the matter. Thi 
meeting was therefore arranged for Thursday (yesterday ). 
The Council has also had under consideration the steps 
to be taken with reference to the deadlock which has been 
reached with the owners on the questions of the Sunday 
night shift, the bonus turn to ostlers and advanced rates 
for surface craftsmen. The desire of the Council is tv 
secure Government intervention in order to get the points 
at issue settled without resorting to stoppage of work, and 
therefore the same deputation which it was arranged 
should see Sir George Askwith on the non-unionist question 
was asked to try and arrange an interview with Mr. 
Runciman. 


Anthracite Miners’ Wages. 


The inquiry concerning the wage rate to be paid 
to workmen at the anthracite collieries of South Wales 
has been opened by Judge O'Connor and a committee of 
six of the Conciliation Board, viz., three owners’ and three 
miners’ representatives. The Conciliation Board agree- 
ment of September 2nd last provided that the question 
of the rate for anthracite collieries, as compared with 
the rates for the other collieries, should be the subject 
of inquiry. The dispute goes back as far as 1882, when 
the anthracite workmen had to be content with per- 
centages upon their basis rates, 5 per cent. below those 
fixed for the other areas of the coalfield. The workmen 
declare that the anthracite rates are 5 per cent. below the 
standard of 1879, whereas the owners’ contention is that 
the standard in the anthracite area which was fixed in 
1877 is 5 per cent. higher than the standard fixed for 
other districts in 1879. The workmen state that the 
5 per cent. reduction was asked for by the coalowners 
because it did not pay to work the collieries years ago 
at the price anthracite coal was sold at, and that the 
5 per cent. off the standard was only intended as a teim- 
porary loan and had frequently been referred to at miners’ 
meetings as the “lent shilling.” Statistics were submitted 
at the inquiry showing that whereas in 1882 the price of 
anthracite coal was only 9s. Id. per ton, it was now 
34s. 6d. But no change had been made in the standard 
with the exception of the change made by the agreement 
of 1915. Further, the small coal for which the workmen 
were not paid was turned into four different kinds of 
marketable commodities by the coalowners and sold at 
13s.aton. The output had gone up from one million tons 
thirty years ago to over four millions. The inquiry has 
been adjourned to a later date to be fixed. 


Current Business. 


Day-to-day operations on the market have 
become more circumscribed with the increasing difficulties 
attendant upon getting tonnage supplies and the regula- 
tions imposed concerning the movements of vessels. 
Collieries have become more hard pressed for immediate 
shipment and values have as a consequence suffered. 
Merchants have numerous orders which, however, they 
cannot execute, and the demand for coals for the foreign 
coaling depéts is quite acute. The surprise is, amidst so 
many difficulties, that collieries have been able to continue 
working so regularly. Very little has been heard of 
actual suspension of work, but judging from some of the 
*‘eut ” prices which have been taken this alone is evidence 
of the straits they have been in, and it is evident that 
many collieries are on the verge of trouble in this respect. 
The market is conspicuously patchy, especially in regard 
to the lower-grade coals. Superior Admiralties are, as 
usual, out of the market, and ordinary second Admiralties 
are much in the same position, as the Admiralty authorities’ 
ban is still on these coals to a large extent, but no doubt 
out of sympathy with other descriptions, the market value 
placed upon ordinary seconds is as low as 30s. Sellers 
nominally quote them at 32s. to 33s., but there is virtually 
no business being done in them. Dry coals at one time 
showed weakness for immediate shipment, but have 
recovered, partly as the result of the Admiralty authorities 
taking so much of this class, while furthermore the market 
inquiry has expanded, as these coals are so useful for 
mixing with inferior Monmouthshires as a substitute for 
the Admiralty qualities which are unobtainable. Best 
drys are quoted nominally at 35s. and ordinary qualities 
at 32s. to 33s. Weakness prevails most in Monmouth- 
shires and best black veins, and Western Valleys are 
much on a par at round about 30s. Those collieries 
which are well engaged ask more, and others have taken 
less to overcome immediate difficulties. Best Eastern 
Valleys rule about 29s., and ordinary Easterns are quoted 
as low as 26s. by middlemen, but it does not always follow 
that buyers can stem the coals, and quotations direct 
from the collieries are more often round about 27s. to 28s. 
Bituminous descriptions have not maintained their 
strength, notably in the case of No. 2 Rhondda large, 
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which colliery salesmen are ready to dispose of at 27s. to 
27s. 6d. for prompt shipment and 15s. 6d. to 16s. for the 
smalls. Nuts and beans keep very steady, but smalls 
have been very erratic. In the case of best bunkers 
salesmen who are in a fairly comfortable position have 
steadily adhered to 17s. to 17s. 6d., but others have been 
compelled to take 16s. to 16s. 6d. for spot delivery. Cargo 
sorts have not fluctuated so much, although irregular. 
Best are quoted as high as 15s., if not a shade more, while 
inferiors have ranged down to 10s., if not less. Patent 
fuel is unchanged at 35s. to 37s. 6d., makers being fully 
engaged, but the difficulty in respect of getting wagons 
has adversely affected pitwood values, which are about 
48s. to 49s., and none too steady at that. 


LATER. 

The coal market has undergone no change of note, 
and while things are no worse there is a more hopeful 
feeling as regards the conditions for next week’s shipment. 
It is hoped that by that time delayed tonnage will be 
round and that there will not be the weakness that is 
now so apparent for spot loading. Even now the amount 
of free coal on the market is not as large as has recently 
been the case, and collieries appear to have stemmed 
up supplies pretty well. There is exceedingly little ordi- 
nary second Admiralty coal about, and exporters are 
rather chary about bothering themselves much about it, 
as the authorities will only release very small quantities 
from day to day, which is very inconvenient to a merchant 
with a boat in dock, as he never knows whether he will 
get the full quantity he requires. Quotations practically 
throughout are unchanged and largely nominal. In 
some instances, where very low prices have been taken, 
colliery salesmen are not disposed to reduce prices any 
more, no matter what their position is. They prefer to 
stop work rather than cut quotations to any material 
extent. In the majority of coals, however, prices have 
not fallen to the level of contract coals arranged for the 
current year. In smalls sellers are stiffening their backs 
somewhat in the case of bunker qualities. The price at 
which best can still be got for prompt loading is 17s. to 
17s. 6d. but colliery salesmen are showing more deter- 
mination to hold out for 18s. Cargo sorts are very irregular 
and continue to show a wide range of 10s. to 15s. for the 
best. Outward freight rates continue on their upward 
course. As much as 95s. has been paid for Port Said. 
This compares with the last fixture, about three weeks ago, 
at 80s., although on January 22nd last 90s: was paid. 
There has been more chartering for near French ports. 
Bordeaux at 59f. has advanced 5f. in less than a week, and 
St. Nazaire has been done at 50f., which is a rise of 2}f. 
ina day. The upward tendency is still pronounced. 


Approximate Values. 


large, nominal ; 
to 32s.;  ordi- 
35s.; ordinary 


Steam coal: Best Admiralty 
best seconds, nominal; seconds, 30s. 
naries, 29s. to 30s.; best drys, 34s. to 
drys, 32s. to 33s.; best bunker smalls, Il6s. 6d. to 
17s. 6d.; best ordinaries, I6s. to. 16s. 6d.; cargo 
smalls, 13s. 6d. to 15s.; inferiors, 10s. to 13s.; washed 
smalls, 20s. to 22s.; best Monmouthshire black vein large, 
30s. to 31s.; ordinary Western Valleys, 30s. to 31s.; best 
Eastern Valleys, 29s. to 30s.; seconds Eastern Valleys, 


26s. to 28s. Bituminous coal: Best households, 23s. to 
24s.; good households, 22s. to 23s.; No. 3 Rhondda large, 
32s. to 33s.; smalls, 23s. to 24s.; No. 2 Rhondda large, 


27s. to 27s. 6d.; through, 23s. to 24s.; smalls, 15s. to 16s.; 
best washed nuts, 28s. to 30s.; seconds, 25s. to 37s. best 
washed peas, 27s. to 28s.; seconds, 24s. 6d. to 25s. 6d.; 
patent fuel, 35s. to 37s. 6d. Coke: Special foundry, 
523. 6d. to 55s.; good foundry, 47s. 6d. to 52s. 6d.; furnace, 
45s. to 47s. 6d. Pitwood, ex ship, 48s. to 49s. 


Newport. 


The market in Monmouthshires has been weak 
in all departments except for the better quality smalls, 
which have kept up in value well. Large coals, however, 
have been very depressed for early loading, and sellers 
have had to make sacrifices to secure prompt orders. 
Through coals and nuts keep fairly steady. Approximate 
prices :—Steam coal: Best Newport black vein large, 
30s. to 30s. 6d.; Western Valleys, 30s. to 30s. 6d.; Eastern 
Valleys, 29s. to 30s.; other sorts, 26s. 6d. to 27s. 6d.; best 
smalls, 16s. to 17s.; seconds, 15s. to 15s. 6d. Bituminous 
coal: Best house, 23s. to 24s.; seconds, 22s. to 23s.; 
patent fuel, 34s. to 35s. Pitwood, ex ship, 48s. 6d. to 
49s. 6d. 





Newport Metal Exchange. 


There has been no material alteration in the 
conditions in the local iron and steel trades. The Order 
issued by the Ministry of Munitions has had rather a 
disquieting effect, with the result that business is more 
difficult. The trend of prices continues upward, the tone 
generally being firm for forward orders. There is no new 
feature at the bar mills, work continuing very satisfactory. 
Values are firm on last week’s basis of £12 10s., both for 
Siemens and Bessemer qualities. Rails are unchanged 
and nominally command £11 10s. for heavy sections. The 
demand for hematite continues as strong as ever, with 
very little free pig iron about. Makers are reluctant to 
name prices. Officially they are the same as a week ago, 
viz., £7 5s. to £7 10s. delivered works. Tin-plates show 
a further advance on the week, I.C., 14 x 20, being 28s. 6d. 
to 28s. 9d., and I.C., 28 x 20, 57s., both Siemens and 
Bessemer qualities. Fresh business is difficult to arrange 
and stocks are being steadily reduced. 


Swansea, 


Business in anthractie coals has been far from 
active, the backwardness of tonnage having dislocated 
collieries’ arrangements. Values as a consequence have 
been adversely affected, and the marking down of prices 
has failed to induce business. Machine-made descrip- 
ions have suffered with the large coals, but the inquiry 
for rubbly culm and duff has slightly improved. Approxi- 
mate quotations :—Anthracite: Best malting large, 
23s. 6d. to 24s. 6d.; second malting large, 21s. to 22s. 6d.; 
big vein large, 16s. to 17s. 6d.; red vein large, 18s. to 
19s. 6d.; machine-made cobbles, 29s. to 31s. 6d.; French 
nuts, 29s. 6d. to 32s.; stove nuts, 28s. 6d. to 30s.; beans, 
32s. to 32s. 6d.; machine-made large peas, 21s. to 21s. 9d.; 





rubbly culm, 8s. 6d. to 9s. 6d.; duff, 3s. 6d. to 4s. 3d. 


Steam coal: Best large, 32s. to 35s.; seconds, 27s. 6d. to 
29s.; bunkers, 22s. 6d. to 24s. 6d.; smalls, 13s. 9d. to 


No. 3 Rhondda large, 303. 6d. 
25s. to 28s. 6d.; smalls, 
2s. to 35s. 


15s. 9d. Bituminous coal : 
to 34s. 6d.; through and org ig 
19s. 6d. to 21s. 9d.; patent fuel, 


Tin-plates, &c. ‘i 


Values of tin-plates continue to beat all records, 
A fresh level is now touched at 28s. to 28s. 6d. for 20 by 14. 
Apart from mills not working, there is a shortage of labour 
at practically all the mills. It is estimated that the 
number of workmen now engaged is about 5000 less than 
in normal times. Production is getting lower almost 
each week, and quite 70 per cent. of the output is in one 
way or another for war purposes. Works generally are 
experiencing difficulty in obtaining raw materials, and 
this, combined with the strict revision which is being 
made of reserved lists, is likely further to reduce output. 
Makers hesitate in view of the uncertain future to contract 
very far ahead. In order to release men eligible for the 
forces suggestions have been made that Siemens steel 
workers should be placed on an eight hours’ shift. At 
these works men employed at the furnaces and bar mills 
are now on an eight hours’ shift, but the general hands are 
employedon anine hours’ shift and others on a twelve-hours’ 
shift. With regard to the men at the furnatves, they are 
almost exclusively married men, and as a rule well up in 
years, and to a lesser extent this is also the case at the 
mills. The following are the quotations from the Swansea 


metal market :—Tin-plate and other quotations: I.C., 
20 14 x 112 sheets, 28s. to 28s. 6d.; L.C., 28 « 20 « 56 
sheets, 28s. 9d.; I.C., 28 x 20 x 112 sheets, 56s. 6d.; 
L.C. ternes, 28 « 20 112 sheets, 48s. to 49s;. galvanised 
sheets, 24 g., £29 in bundles; block tin, £186 per ton 


cash, £186 5s. per ton three months ; copper, £99 10s. per 
ton cash, £98 10s. per ton three months. Lead: English, 
£33 per ton; Spanish, £31 17s. 6d. per ton ; spelter, £102 


per ton. Iron and steel: Pig iron: Standard iron, 
83s. 6d. per ton cash, 84s. one month; hematite mixed 
numbers, 115s. per ton cash, 116s. one month ; Middles- 


brough, 83s. 9d. per ton cash, 84s. 3d. one month ; Scotch, 
90s. 6d. per ton cash, 91s. 3d. one month ; Welsh hematite, 
nominal; East Coast hematite, nominal; West Coast 
hematite, nominal. Steel bars: Siemens, £12 10s. and 
upwards ; Bessemer, £12 10s. and upwards. Steel rails, 
heavy sections, £11 per ton. Iron ore: Rubio, 33s. to 
34s. per ton. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 
ORDERS 
For week ese March 13th, 1916, by Lieut.-Colonel 
’.D., Commanding. 


Lonage ey March 1th. Parade Putney Bridge Station, 3 p.m. 
Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 

Monday, March 13th.—Sections | and 2 
and 4, Lashings and Trestle Bridging. 
Recruits. 

Tuesday, March 14th. 


, Technical ; Seetions 3 
Signalling Class and 


- 


School of Arms, 6 to 7 p.m. 


Thursday, March 16th.—Shooting for Sections 3 and 4. 

Freday, March 17th.Sections 3 and 4, Technical ; Sections | 
and 2, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Saturday, Mavch 18th.-- Adjutant’s Instruction Class at 
2.30 p.m. 

Sections for Technical Parade at Headquarters, London 


Electrical Engineers, 46, Regent-street, 
Sections for Shooting parade at miniature ranges. 
Unless otherwise ordered, all parades at Chester House. 
k. G. FLEMING, 
Company Commander and Acting Adjutant. 








Royat Socrety or Arts.—The prize of £10 and a Silver 
Medal, offered under the Peter Le Neve Foster Trust by the 
Royal Society of Arts, for an essay on “ Zine: Its Production 
and Industrial Applications,” has been awarded to Mr. J. C. 
Moulden, of Seaton Carew, Co. Durham. Honourable mention 
has also been awarded to Mr. Ernest Alfred Smith, Deputy 
Assay Master of the Sheffield Assay Office, for his essay. The 
prize essay will be read in abstract at one of the meetings of the 
Society after Easter. 


Tae Etectric Veuicte ComMitTer.—-A meeting of the 
Electric Vehicle Committee was held in London on February 18th. 
The Committee had before it very favourable figures in connec- 
tion with the increasing circulation of its official publication 

the Electric Vehicle—subscribers being now numbered in all 
parts of the world, Some little time ago the Committee asked 
the Accumulator Manufacturers’ Section of the British Elec- 
trical and Allied Manufacturers’ Association, through their 
representatives on the Committee, to consider the possibility 
of further standardisation of lead-acid accumulators for electric 

vehicles, particularly as regards rating and the overall sizes of 
cells. The Committee at this meeting considered a communica- 
tion from the Accumulator Manufacturers’ Section of the 
B.E.A.M. Association. stating that it was prepared to agree 
to the standard sizes and rating which the Committee considers 
satisfactory and as meeting present requirements. These, as 
well as the other matters in connection with lead-acid accumu- 
lators that have with the co-operation and assistance of the 
manufacturers been standardised, will be known as E.V.C. 
standards, but it is hoped that in due course the British Engi- 
neering Standards Committee may give them the mark of 
approval by adopting them as British Standards. The Secretary 
reported that since the meeting on October Ist subscriptions 
and donations towards the expenses incurred in carrying on the 
Committee’s work had been received from municipalities, 
electric supply companies, manufacturers and others amounting 
to £56 14s. The Committee has again undertaken to award money 
prizes amounting in all to a sum of £10 at this year’s annual 
parade and inspection of motor vehicles, to be held under the 
auspices of the Commercial Motor Users Association, the awards 
to be to drivers of electric vehicles who obtain the highest marks 
in written and oral examinations coupled with inspection of 
their vehicles under running conditions. The Committee has 
had brought to its notice difficulties which are being experi- 
enced in a few of the districts bordering upon the London area 
by electric delivery vehicles, operating from London on long 
delivery routes, in getting boosting charges. The difficulties 
consist in either delay in getting connected up for charging 
owing to there being no permanent connection for the purpose, 
or,-on the other hand, the exorbitant price charged for the 
service. The Committee appeals to all central station engineers 
to adopt, where they have not already done so, the Committee’ 
standard tariff of ld. per unit for “ off peak ’’ charging, with a 
minimum of 2s, per charge—twenty-four units at ld.—to include 
all connecting up and disconnecting. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant ef any Patent. 


LIGHTING AND HEATING. 


7003. May 10th, 1915..-Mersop oF AND Device ror KINDLING 
Mercury Vapour Evecrric APPARATUS, Quarzlampen- 
Gesellschaft mit beschrinkter Haftung, of 17, Bulaustrasse, 
Hanau, Germany. 

A is the lamp casing, B the mercury of the cathode, C 
the anode D, the kindling body, which is provided with 
a nozzle-like bore. Tne kiadling body D has also project- 
ing rings or beadings E to guide it along the lamp casing, 
and prevent it from being pressed by the mercury later- 
ally against the wall. F is a magnet coil connected in shunt 
to the voltaic are of the lamp. This could be energised from 
an outside source. Between the wal! of the casing and the 
magnet coil F two poles of two series current magnets H are 
disposed. These poles are of different sign when the series 
circuit is closed. If the series circuit is closed the magnets H 
induce a magnetic field running transversely to the lamp casing. 
which magnetic field lies outside the zone of the voltaic are and 
does not disturb the latter. The poles of the magnet H hold 
the kindling body, which on kindling is immersed in the mercury, 
firmly in position as soon as the jet of mercury formed on 
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kindling causes a short circuit between the cathode and the 
anode and the consequent formation of a voltaic are. Tine lower 
right-hand diagram shows an advantageous system of connec- 
tions according to the invention. The circuit of the magnet coil 
F is in parallel with the voltaic are and is provided with a 
make-and-break switch or connection I. In the circuit of the 
voltaic are are arranged the magnets H, which also serve for 
making and breaking the shunt circuit of the coil F at G. If 
the circuit is closed by the tube A the armature of the switch 
or connection I is attracted and the shunt coil F is switched off. 
The upper part of the kindling body D is advantageously pro- 
vided with a cap K of an insulating material, for example, 
quartz. The voltaie are is thereby prevented from attacking 
the iron of the kindling body.—February 16th, 1916. 


8272. June 3rd, 1915.—Arc Lamp witH ELECTRODES OF 
Higary Rerractory METALS, TUNGSTEN IN PARTICULAR, 
Allgemeine Elektricitéts-Gesellschaft, of 2-4, Friedrich 
Karl Ufer, Berlin, N.W., 40, Germany. 

The invention has for its object to provide an are lamp with 
electrodes of highly refractory metals, such as tungsten, 
chromium, tantalum, thorium and so forth, and more particularly 
it has for its object to simplify and render more reliable the 
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kindling of these lamps. A and B designate the two tungsten 
electrodes, C the movable intermediate part, which is preferably 
wedge-shaped and rigidly connected with the iron core D. 
This core is able to move upwards in the guide E as soon as the 
coil F placed in the main circuit is energised by the switching 
on of the current.—February l6thy 1916. 


HYDRAULICS. 
2415. February 15th, 1915.—Hypravtic Press ror Forcine 
Houitow ARTICLES, Babcock and Wilcox, Limited, 30 


London, and H. B. Reynolds. 


Farringdon-street, 
The object of the invention is 


This is a shell forging press. 
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to produce uniform thickness in the shell metal. The press 
comprises a main ram carrying a forging mandril A adapted 
to enter the hollow die B, in which the billet C is disposed. Two 
auxiliary rams D parallel with the main ram operate a crosshead 
E, which carries at its centre so as to surround the mandril A 
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a bush F. The nose of this bush is made conical, and in the 
forging position enters a conical mouth fixed over the top of the 
hollow die B. The mandril A is thus held centrally. To avoid 
difficulties arising from want of perfect unison in the movements 
of the rams D the bush F may be made easy in the crosshead 
and be provided with a spherical collar to fit against a spherical 
washer on the underside of the crosshead.—February 16th, 1916. 


PAPERMAKING MACHINERY. 


10,099. July 10th, 1915.—Srrercninc Rovuers ror Fer 
BanpDs oF PaPER AND PASTEBOARD MAKING MACHINES, 
W. Olander, Korsgatan 13, Norrképing, Sweden, and C. W. 
Almquist, Rannum, Sweden. 

An inner rigid continuous sheet metal roller A is surrounded 
by several series of segments—say, four—each series comprising 
four segments B. Inside the roller A there are several plugs 
say six--each threaded over a central spindle so that their longi- 
tudinal positions may be adjusted independently as by the 
handles C, of which there will be three at each end. The 
various segments are attached to the plugs by means of screws 
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fitting into members D, the feet of which are circular in section 
and inclined towards the axis of the roller in elevation. These 
feet fit within circular inclined holes in the plugs and pass 
through holes in the walls of the roller A. Translation of 
the plugs thus expands or contracts the diameter over the 
segments and by suitably controlling the diameter at different 
points the felt can be kept constantly stretched. At the 
middle of the roller the segments are attached directly but 
easily to the tube A, for it is not-necessary to expand or contract 
the diameter at this point.—February L6th, 1916. 


CRANES AND CONVEYORS. 


8654. June Ilth, 1915.—Brake MECHANISM FOR CRANES, 
T. R. Charlton, 8, South-terrace, Darlington. 

The two usual brake drums A are provided as usual with brake 
bands operated by bell crank levers B. The ends of the levers 
B are connected by links C to pins on the sides of two double- 
grooved drums D. From diametrically opposite points in the 
grooves two ropes E F are led round each drum D. The rope E 
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s taken round quick pulleys G and round a separate pulley H, 
on the end of a foot-operating lever J. The ropes F are provided 
with weights K. By means of the lever J the brakes can be 
applied in the usual way. Should the rope E break the weights 
K will cause the drums D to rotate in such a way that the links 
C will be carried oyer the top point and reaching the other side 
will pull down the levers B and apply the brakes.—February 16th, 
1916, 


PUMPING AND BLOWING MACHINERY. 


5686. April 15th, 1915.-Vatvetess Rorary Pump, E. L. 
Copsey, Old Heath, Colchester, and F. W. Brackett and 
Co., Limited, Hythe Bridge Lronworks, Colchester. 

The casing A contains a drum B carrying a toothed ring C, 


whereby it can be rotated from the pinion shaft D. The drum 
B is provided with a bore within which is disposed a piston E, 
This piston at its mid section is slotted and within the slot two 
bearing plates F are disposed. Between these plates there 
works a roller G carried on a pin H, which is fixed across the 
walls of the casing A. The pin H is excentric relatively to the 
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centre of the casing A. The ends of the piston are rounded to 
conform to the cylinder surface of the casing. J is the suction 
and K the outlet port. On the rotation of the drum B the 
piston reciprocates within its bore and draws the liquid being 
pumped from the inlet J and delivers it through the outlet K 
without, it is claimed, changing the direction of flow of the 


liquid..—February 16th, 1916, 
ORDNANCE AND ARMOUR. 
2326. February 13th, 1915.—RANGE-LocaTING INSTRUMENTS 


FOR Guns, Herbert Lumb, 47, Putney-hill, London, 8.W. 
This device is intended to facilitate “ target spotting *’ with 
the assistance of an aeroplane. ‘The aviators’ duty is to locate 
the target, and when directly over it to signal back to the guns 
his elevation. At the guns the aeroplane is being observed 
through the telescope A. This telescope is attached to an arm 


N°2326 






~ 





B hinged to a horizontal graduated scale C.D is a vertical seale 
provided with pointer E and passing through a slit in the arm 
B. The seale 5 is adjusted until the point of intersection of it 
with the arm B corresponds with the desretinn of the aeroplane. 
The horizontal range of the target can then be read off directly 
on the scale C. By means of a protractor E the angle of depar- 
ture of the line to the target from a fixed zero line can also be 
read off at once.—February 16th, 1916. 


MISCELLANEOUS. 


february 11th, 1915.—Steam Accumvtaror, The British 
Thomson-Houston Company, Limited, 83, Cannon-st., 
London, E.C., and C. H. Naylor, 67, Murray-road, Rugby. 
This accumulator is intended to receive an intermittent 
supply of exhaust steam from a reciprocating engine and to 
supply it at constant pressure to a turbine. It consists of a 
concrete water tank A, within which is fixed an inverted steel 
tank B tied to the bottom by the columns C and open round the 
foot at D to the water m the tank A. Exhaust steam enters 
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at E and fills the tank B, foreing the water therein back into 
the tank A. To prevent excessive condensation the surface 
of the water in the tank B is covered with a film of non-volatile 
oil. The steam leaves the accumulator at F. An automatic 
valve G, a float H, and a series of weights J are provided to 
prevent (1) the possibility of the water rising so high in the 
tank B that it will get into the stand-pipe K and (2) the possibility 
of its falling so low that the oil on its surface will escape to the 
tank A by way of the opening D.—-February 16th, 1916. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. H. PatcHett asks us to state that he has moved his 
offices from Caxton House, Westminster, to 64, Victoria-street, 
S.W. 

Petters Liwitep, of Yeovil, advise us that Mr. William 
Newbold Baines, of Elsinore, Yeovil, has accepted an invitation 
to join the board of the company. 








THe Junior InstiruTIonN OF ENGIneers.—A~ Bohemian 
concert, in aid of the funds of the Red Cross Hospital of the 
City of London Branch of the British Red Cross Society, was 
given by the Junior Institution of Engineers on Saturday last, 
the 4th inst. Sir Boverton Redwood, Past-President, was in 
the chair. The Lord Mayor attended, and he introduced to the 
audience Mr. Richard Davies, chairman of the City of London 
Branch of the Red Cross Society, who gave an interesting account 





of the hospital in aid of which the concert was being held. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 





The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tur ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 





On each of two of the patents given below £56 and on each 
of the remainder £45 have been paid in renewal fees. 
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No. 9807/06.—Steam engines; valve gear. In order to 
prevent the waste of motive fluid occasioned by using the stop 
or throttle valve instead of the expansion valve gear to 
diminish the admission, the expansion gear lever is provided 
with a stop which prevents or limits the movement of the stop 
or throttle valve lever when the expansion gear is set for a late 
cut-off. The stop may contain a spring to allow the lever to 
be moved in any emergency.—Kiesselbach, C., Germany. 

No. 10,103/06.-Brushes. In the manufacture of brushes the 
bristles are separated, straightened and guided by being shaken 
up and down in boxes provided with a number of superposed and 
stretched sieves. The sieves are set into vibration by rapidly- 
oscillating hammers, which strike the heads of the stretching 
bolts, the vibration being transmitted to all the sieves, except 
the bottom one, by the contact of the heads of the stretching 
bolts. The bottom bolts are separated by spaces from those 
above. Bursteufabrik Erlangen Akt.-Ges, vorm, E. Kranzlein, 
Germany. 

No. 10,457 /06.Electriec conductors; insulating. Coils for 
electric purposes are made of bare wires of aluminium or alloys 
thereof, the thin coating of oxide being relied upon as insulation 
for the single turns, but successive layers being “separated by 
other insulation. If desired the coating of oxide may be 
strengthened by heating the wire in air and immersing it in 
sodium hydrate or the like or by placing it in water and using it 
as the positive electrode in an electrolytic cell. The insulating 
layer between successive layers of wire may be of some hygro 
scopic material such as asbestos, &e. Hopfelt, R., Berlin. 

No. 10,562 /06.--Ordnance ; field carriages. Ammunition 
wagons and limbers in which the ammunition is carried vertically 
are constructed with a base-plate in which bearings are stamped 
for the points of the preienion: The sides and ends of the base - 
plate are turned up, and bearings for the pole or shafts and 
axle respectively are stamped therein. Krupp Akt. Ges., F., 
Germany. Dated August 10th, 1905, 

No, 10,897/06.---Sorting grain. In apparatus for sorting 
grain by means of an inclined endless travelling band, provided 
with cells or recesses, the band receives a transverse shaking 
or rocking motion from a rod actuated by an excentric. The 
rubber or sheet metal band passes over drums carried by a 
frame supported on springs and the material is fed from a hopper 
by a roller. The cockle, &c., seeds are carried up in the cells of 
the band and discharged at the upper end, while the corn slides 
down and is discharged at the lower end, side pieces secured to 
the edges of the band preventing any seeds from escaping at 
the sides. Seck, H., Germany. Dated May 10th, 1905. 

No. 11,456/06.—Furnaces; steam generator furnaces ; 
smoke-consuming. In locomotive and other furnaces of the 
kind described, in which the combustion products are returned 
to the fire-box through a pipe fitted with an injector at each end, 
means is provided for indicating and controlling the difference 
between the draught in the smoke-box and that in the return 
flue. Schleyder, K., Austria. 

No. 11,873/06.—-Cycles ; driving mechanism ; brakes. In a 
hub free-wheel driving gear with back-pedalling brake the 
driving sleeve is provided with external and internal screw 
threads upon and in which move driving and braking cones 
respectively, Gottschalk, F. T., Germany. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, February 23rd. 

Tue railroads are becoming more active buyers for rails, 
coaches, cars and track material, the improvement in traffic 
condition being largely responsible for the activity. The gaius 
in the railroads in traffic and profits are enormous. For 
six months ending December 3lst the net revenue was 
126,056,018 dols. more than for the same six months of 1914. 
The operating expenses have largely increased, but the net 
returns justify them. Passenger income has also increased. 
The latest news from the shipyards indicate an increase in 
inquiries which it is impossible to take care of at this time ; in 
fact, the yards have as much as they can do to secure the 
acceptance of orders for material which they must have. There 
are to-day standing inquiries for a larger quantity of steel plate 
than was ever called for at any one time before. The munition 
plants of the country are now working to full possible 
capacity, and feel secure in having the raw material filled 
according to specification. The second over-crowded industry 
in the steel trade is that of the car builders. Some large orders 
have been placed for the construction of small cars for export. 
Russia continues to be an enormous buyer for everything 
involved in carrying goods. The demand for sheets, blues and 
blacks, is crowding mills, and only orders for third-quarter 
delivery can be placed. The locomotive builders calculate that 
by the end of February between 500 and 600 locomotives will 
have been built during the month. Baldwins are working on a 
small order for twenty engines for Great Britain. There is not 
much room for activity in pig iron, and it practically ceases to 
involve any interesting features. There is a growing disposition 
to take chances on building steel capacity for post-war con- 
ditions. The necessity of creating a workable Tariff Commission 
is being pressed upon those in charge of national legislation. 
Congress is entering upon the work of military preparedness, and 
two factions will battle over the details. June shipments of 
copper are the earliest that can be had; September copper 
demands 27}. Copper producers are steadily selling the output 
of more remote dates of delivery. The scarcity of ships, at 
least for the carriage of copper, will probably continue through- 
out the war. 








Rovat Instrrution.—At a general meeting of the members 
of the Royal Institution, held on Monday afternoon, the 6th 
inst., Sir James Crichton-Browne, Treasurer and Vice-President, 
in the chair, Mr. F. H. Glew, Mr. James Keith, Hon. Mrs. R. C. 
Parsons and Mrs. Symonds were elected members of the Royal 
Institution. 
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RAILWAY CONGESTION. 

In view of the very widely circulated assertion that 
British railways-are hopelessly congested, it is remark- 
able that at few, or any, of the annual meetings of 
railway companies held recently was the subject 
discussed or even mentioned. This cannot be under- 
stood to imply that the managers and directors are 
blind to the congestion ; they must be as well aware 
of it as the traders, but they are in a better position 
to judge of its extent and causes, and are probably | 
able to see more clearly that, under existing cirecum- | 
stances, some congestion is unavoidable, and that, 
under the conditions imposed on the railways, 
discussion is next door to valueless. As a matter of | 
fact the railways, handicapped by the loss of some- | 
thing like 20 per cent. of their men, have had to 
meet, and have met, enormously increased traffic. 

For example, Lord Faringdon, speaking at the Great | 
Central meeting, said that, taking commercial merchan- 
dise alone, and excluding altogether everything that | 
had been carried for the naval and military authori- 
ties, there was an increase of £81,000 worth of traffic 
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Fig. 1--LACKAWANNA 


over that of the previous year. The Midland carried in 
1915 3,749,844 tons of collected and delivered traffic, 
as against 3,467,491 in 1913, traffic which entails more 
work, more handling, and more clerical work than any 
other traffic. It also carried to London and beyond 
5,667,443 tons of coal, an increase of 846,319 tons as 
compared with 1913. Mr. Cosmo Bonsor, at the 
South-Eastern and Chatham meeting, said that that 
line was formerly called a passenger line, and the 
northern lines, which had a much larger proportion 
of goods traffic, were known as heavy lines. The war 
had converted the South-Eastern and Chatham from 
a passenger line into a heavy line. The Lancashire 
and Yorkshire has had ‘a record traffic,’ whilst the 
Furness has had “‘ one of the largest on record.”’ The 
London and North-Western carried over one million 
more tons than in 1913, and had the largest gross 
traffic in any year in the history of the company. 
From August 4th, 1914, to the end of January, 1916, 


the London and South-Western not only ran 15,000 | 


special trains for troop movements, but a very large 
number for soldiers on leave from France and the 
military centres on the London and South-Western 
system. It had also to undertake 2500 ambulance 
train movements. The Great Western dealt during | 
the past year with “an enormous volume of traffic, 
greatly in excess of normal times,’ whilst the North 
London run 3749 special trains for the carriage of 
troops, horses, prisoners, refugees and for ambulance 
service. 
In addition, other causes of congestion have | 
prevailed, and here it would be appropriate to remark | 
that some of the delays in transit are more apparent | 
than real. Of recent years the trader has been so | 
well served by British railways that he feels the pinch | 
now, although frequently little over what might be | 
regarded as a normal time is taken in delivery. | 
Among other causes may be found the factor that | 
labour is so much dearer that it costs a merchant less | 
now to pay demurrage on a wagon and unload it at | 
his convenience than to unload forthwith to save | 
demurrage. Every wagon thus kept under load 
occupies space, and leads to a corresponding wagon 
being kept back. Moreover, it decreases the available | 
Wagon supply. The arrears in wagon repairs have 


further reduced the wagon supply, whilst the greater | yet have to be altered ; people may yet have to | | Per cent. 
number of locomotives awaiting repairs and of | 


engines required for military purposes of all kinds 
has of course reduced the locomotive power available: 
The scarcity of tonnage at the South Wales ports has 
been responsible for much congestion on the railways 
there, whilst the high freights and the risks of the 
North Sea have driven nearly all the coal for London 
and the southern counties from the East Coast ports 
on to the rail. Railway rates are too high for North 
East coal to be carried by rail to London, and as the 
amount of coal from that quarter that used to be 
sea-borne has to be made good, a greater quantity 
than formerly has to come from Yorkshire and the 
Midlands, so adding to the railway difficulties there. 
Another important factor in the question of congestion 
is the work done in armament works. One of the few 


annual meetings at which the question of congestion | 


was mentioned was that of the Furness Railway | 


| we would remark, these are the conditions at Barrow, 


| appears to be the main obstruction, and so long as 


|not seem much hope for improvement there. 
' greater availability of tonnage would probably relieve 


Company. ‘There Lord Muncaster said that there had 
been at times some congestion, particularly at Barrow. 

treat difficulty had been experienced in supplying 
wagons for the iron and steel industries throughout 
the Furness district and in West Cumberland. Messrs. 
Vickers’ traffic at Barrow had nearly doubled itself in 
the year 1915 as compared with 1914, and was five 
times as large as it was ten yearsago. Mr. Aslett, the 
secretary and general manager of the company, 
speaking later, said that on December 26th a census 
of wagons showed that there were 1417 in the Barrow 
yard and on the docks with traffic for Messrs. Vickers ; 
that number had since been reduced to 419. If, then, 


the same adverse circumstances must exist at Sheffield 
and other similar centres. 

We think, therefore, whilst it must be admitted that 
there is congestion on the railways, that.it is un- 
‘avoidable. As to whether the conditions can at 
present be improved it is hard to say. Coal traffic 


the East Coast sea-borne trade is restricted there does 
A 





SHORTENING THE LACKAWANNA RAILROAD. 





Tae Delaware, Lackawanna and Western Railroad, 
popularly known as “ The Lackawanna,” is one of the 
so-called “show ” lines of the United States. There 
is good reason for this, because of the thoroughly 
progressive management of the road and of the cease- 
less effort to improve it and to increase its efficiency 
in every direction. This spirit has been typified of 
late by the completion of a task involving the heavy 
outlay of  $12,000,000—say £2,400,000—in the 
shortening of the route from New York tc Buffalo, 
a matter of only a trifle more than 3} miles. 

The undertaking is what is known in railroad 
parlance as a “ replacement line,” inasmuch as the 
shortened route lies for the greater part in sight of 
the old right of way which it supplants. Conservative 
railway engineers would probably have hesitated at 
such an expenditure for such a purpose, and at first 
blush this attitude might seem even now to have 
ample warrant. It is a fact that “ The Lackawanna” 
has long been the shortest railway tie between Buffalo 
and New York, and this has given the line a distinct 
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RAILROAU—REPLACEMENT LINE BETWEEN CLARK’S SUMMIT AND HALLSTEAD 


the situation in South Wales. A further restriction 
in the passenger train service is a possible means of 
assistance generally. Much has already been done in 
this direction, but more reductions are foreshadowed 
by the Midland and South-Eastern and Chatham 
chairmen. The former said, ‘““ We cannot view the 
future without anxiety, for if the military demand for 
transport continues to increase, as we think it will, 
the passenger facilities may have to be somewhat 
curtailed,’ while Mr. Cosmo Bonsor said that the 
South-Eastern and Chatham might have to close some 
of their loop and branch lines. As a matter of fact 
the main line passenger service is still extraordinazily 
good, and it is quite a debatable question whether it 
should not be greatly curtailed. If fewer trains were 
run, if they stopped at more stations, if they were 
run slower, there would be more room and more men 
to deal with the goods and mineral traffic. There can 
be no doubt that a great deal of unnecessary travelling 


advantage over its rivals. But, as its progressive 
officials have said, time saved means money saved, 
and by the improvements which have been effected, 
and which were not confined solely to lessening the 
length of the line, the running time between_terminii 
of express trains bound east and west has been reduced 
by as much as twenty or thirty minutes, while goods 
trains are the gainers by a full hour’s haul. The 
Lackawanna line traverses for a very considerable 
part of its run a decidedly mountainous country, and 
the big cut-off recently opened for service between 
Clark’s Summit and Hallstead, Pennsylvania (see 
Fig. 1), was undertaken for the purpose not only of 
shortening the line, but in order to reduce the” 
gradients. Fig. 2 shows the alterations in gradient 
which ave been made. The cut-off has a total 
length 39.6 miles, and the run now between 
Buffalo“and New York is reduced to a distance of 
396 miles. In the shortened route from Clark’s 





is still done, and that the travellers still expect all 
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Summit, 7 miles west of Scranton, to Hallstead, about 
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Fig. 2—PROFILES OF OLD AND NEW LINES 


the luxuries and amenities to which the competition | 
| of the companies has accustomed them. This may | 


accustom themselves to slower j journeys, and must not | 
insist on half a compartment each. There is great | 
scope for economy in our passenger services. 

One remedy for congestion has already been put into | 
effect. It was the practice to send almost everykind of | 
military store to Woolwich for inspection. This has | 
been stopped, and the material is now inspected | | 
locally. Another remedy recently put into operation | 
by the Ministry of Munitions relates to the loading of | 
wagons with military stores. No material is to be | 
put into a wagon unless the wagon can be dispatched | 
immediately. All loaded wagons are to be unloaded | 
without delay and, when unloaded, if they cannot be 
forthwith used and dispatched, they must be returned | 
to the owning company. One other possible remedy | 
remains—the povling of wagons. That, however, is 
such a vexed and intricate subject that it must be 
dealt with by itself on another occasion. 








14 miles east of Binghamton, New York, a maximum 
| gradient of 1.23 per cent. has been lowered to 0.68 
Formerly the total curvature of the line 
|amounted to 3970 deg., but the new cut-off has 
brought this factor down to only 1570 deg. The 


| physical changes can be grasped readily by the 


following table of characteristies : 


Old line. New line. Saving. 
Distance, miles .. 43.2 39.6 3.6 
Maximum gradient ‘(E ast 
bound), per cent. . 1.23 <. 0.68 .. 0.55 

Maximum gradient (W est 

bound), per cent. ae 0.52... 0. 237.. 0.283 
Maximum curve . 6° 22’ 3°00’ * .. 3- 22’ 
| Total degrees 3970 1570 2400 
Degrees per mile .. 91.2 37.9 53.3 
Rise and fall, feet 553.0 226.0 327.0 


* Few curves exceed 2 deg. 


Heretofore freight trains making the old gradients 
required the services of five locomotives. To-day, 
thanks to the new cut-off, these goods trains can be 
moved at the former speed by means of two engines. 
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It is apparent at once that this makes for substantial 
economy, and the Lackawanna Railroad officials have 
very properly calculated that they can easily save the 
interest on the money involved in constructing the 
new works. It is quite as evident that there will be 
very material savings in the case of express service, 
because of the lessened stresses upon rolling stock and 
the shortened period of the running time, and the line 
is one of the busiest in the United States. 

The most spectacular feature of the cut-off is the 
Tunkhannock Viaduct. This structure is claimed to 
be several times larger than any other concrete bridge 
in existence. It has a total length of 2375ft., and 
rises 240ft. above the surface of the stream at the 
bottom of the valley. It consists of 10 spans each of 


” 


20'5: 





from the building of the two prime viaducts, the 
second being across the valley through which flows 
Martin’s Creek. Indeed, rock evacuation amounted 
to more than the fill work. Some idea of the magni- 
tude of the operations involved can be gathered from 
the fact that the amount of earth moved reached a 
total of 5,525,000 cubic yards, while rock was cut away 
to a total of 7,647,000 cubic yards. Throughout the 
| entire eut-off the concrete totalled 8,100,000 eubic 
feet, and the amount of reinforcing steel employed in 
the various bridges, viaducts, and culverts reached a 
matter of 4,720,000 Ib. 
The whole work of this cut-off emphasises the fact 
that daring and original engineering is not confined 
in the United States to the mountains of the Far West. 
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Fig. 3—ARCH OF THE 


180ft. and two lesser arches with individual spans of 
100ft. The viaduct contains approximately 4,509,000 
cubic feet of concrete and a total of 1000 tons of 
reinforcing steel. A drawing of one of the arches is 
given in Fig. 3, and views of the viaduct are given 
on page 238 and in our Supplement. 

The rails’ tracks are enclosed between massive 
parapet walls 3ft. thick, and rising above the rails to 
a height of 4ft. All of the foundations were carried 
to solid rock. Two of the piers required an’excava- 
tion of 95ft. in depth, while the excavations for the 
piers in the bottom of the valley were carried down 
through sand, gravel and boulders to a depth of quite 
60ft. below the water level. In building the arches 
the rings were carried up 43ft. above springing line 
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TUNKHANNOCK VIADUCT 


For almost its entire length the new line presented 
difficult technical problems, and but few stretches of 
track, and these relatively short, were laid without 
involving the overcoming of some obstacle. At 
points the fill and embankments range as high as 
115ft. and 140ft., and in one case it was necessary to 
drive a double-track tunnel 3630ft. long, with 
approaches involving cuts aggregating 27,000,000 
cubic feet of excavation. 

Just west of the Tunkhannock Viaduct the road 
passes into Martin’s Creek Valley. Here the new line 
runs to the east of the old one, which it crosses by 
means of the Martin’s Creek Viaduct, a view of which 
is given in our Supplement and a drawing in Fig. 4. 
This structure, while not so large as its great neigh- 
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Fig. 4—-ARCHES OF THE 


with sectional timber forms before the erection of 
steel centering. Anchor bolts for I-beam grillage can 
be seen projecting above the centering ledge in some 
cases, which is 17ft. 6in. below springing line of arch. 
In erecting the steel centering the upper and lower 
sections were bolted together, and, until the placing 
of the opposite half, were held in cantilever by bolts 
through the top of the pier and by cable guys from 
the next pier. The heaviest section weighed about 
14 tons. The capacity of each cable was 10 tons. 
The double cableways used during erection were 
supported in the middle by a timber tower 260ft. 
high. The total length of the cableways was 3000ft. 

The radical reduction of gradients and curves was 
achieved by very heavy cutting and filling, apart 
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MARTIN’S CREEK VIADUCT 


bour, is 150ft. above the bed of the creek, and 88ft. 
higher than the old line. It consists of 11 spans, 
7 of 150ft., 2 of 100ft., and 2 of 50ft. The total 
length over all is 1600ft. In the building of this 
crossing 2,092,500 cubic feet of concrete were used 
and something like 1,600,000 Ib. of reinforcing steel. 
While less than half the size of the Tunkhannock 
Viaduct, the Martin’s Creek structure otherwise out- 
strips any other concrete viaduct in the world. 
Apart from other engineering features of prime 
interest, this néw cut-off shows how extensively the 
engineers of the United States are employing concrete 
where but a few years ago nothing but stone and steel 
were considered suitable materials. The lines of both 
of the great viaducts, and even of the far lesser 








single arches and bridges, are artistic and character. 
ised by very graceful lines. Another striking feature 
of all of this work is the speed with which the 
really heavy task has been carried through to comple- 
tion. Operations were begun in June of 1912, and 
the line was ready and actually opened for service 
on November 7th, 1915. ; 








THE ECONOMICAL USE OF COAL. 


Muc# attention was being given to the question of 
the low temperature distillation of coal, and not a 
little progress had been made, when the war inter- 
vened and directed thoughts to subjects of a more 
pressing nature. But a few of the more ardent 
apostles of coal economy have never ceased, war or 
no war, to enforce upon the public the need of careful 
conservation of our coal supply. Their task is hard ; 
the public is disposed to turn a deaf ear and, as wo 
have said on a previous occasion, we are convinced 
that the only practical method of securing economy 
is to make coal so expensive that it cannot be used 
thoughtlessly either by the householder or the 
manufacturer—or to present a better substitute. 

Professor Henry Armstrong appears to have come 
to the same conclusion—and gone even further—for 
in a paper read before the Society of Chemical 
Industry at Newcastle a few weeks ago he urged the 
Society ‘‘to advocate an enactment forbidding the 
use of raw coal for domestic purposes, such enact- 
ment to come into force at latest ten years hence.” 
It seems highly improbable that any such enactment 
will be sanctioned, at least until the public can count 
on an adequate supply of an alternative fuel, but 
Professor Armstrong’s proposal has the advantage 
over other proposals that it does contemplate the 
continued domestic use of a coaly-fuel, and does not 
require the domestic consumer to content himself 
with the unwelcome radiator or the gas fire. He 
recognised, as too few speakers on this subject do, 
that the householder has a right to be considered, 
and in the paper to which we have referred he asked 
for a “‘ thorough experimental inquiry to determine 
the conditions best suited to produce cokes that 
will give satisfaction in practice, in the first place 
to domestic users.” 

Professor Armstrong holds the opinion that such an 
inquiry cannot be carried out privately, as it would be 
too costly, too extensive, and too problematical. Nor 
should it, he says, be carried out at the expense of the 
country at large. He nevertheless proposed, in his 
lecture, a plan which to all intents and purposes would 
put the burden of the investigations upon the public, 
for he suggested that the Society of Chemical Industry 
should urge the Government to put a special tax upon 
all coal raised, and to employ the money resulting 
upon an extensive research into the “‘ best methods 
of coking coal so as to conserve as far as possible all 
valuable educts and, at the same time, produce solid 
and gaseous fuels that are suited for public use.”’ 

This plan presents such a radical departure from 
anything we are accustomed to in this country that 
the probability of its adoption is remote. The tax, 
no doubt, would be but small, and if the research 
were pushed with energy a result should be reached 
in a few years; but, nevertheless, any attempt to 
increase the price of coal with an object in view which 
Professor Armstrong himself described as ‘ proble- 
matical,’ would be faced with considerable resistance. 
We do not defend this attitude, but merely record it. 
In round figures a sum of one million pounds per 
annum would result from a tax of only one penny 
per ton on coal raised, and the collection of so small 
a tax would not present much difficulty in an industry 
so concentrated as coal mining. But who would pay 
the penny ? It would be quite an appreciable item 
in the already small returns from coal mines, and it 
would be difficult to distribute it fairly amongst the 
purchasers. Larger views are, however, beginning to 
prevail on the question of research, and the suggestion 
is not without its fascination. The Advisory Council 
for Industrial and Scientific Research will find one of 
the most serious difficulties it has to face is that of 
funds, and that difficulty would be very largely 
removed if the public would consent to the ear- 
marking of specific taxes for the purpose. If a policy 
of that kind should ever be decided upon it is difficult 
to think of any commodity which could be taxed 
more appropriately than coal, for it is one on which 
every individual in the country depends more or less 
directly, and it would give a return great enough to 
pay annually for many elaborate researches. 

The alternative is to leave things as they are and 
depend upon the private investigator to discover the 
most economical means of treating coal. As there is 
money in the proposition, one need be in no manner 
of doubt that the inventor will find means of putting 
his ideas to the test, and we may expect after the war 
as much active interest in low temperature distillation 
as there was before. But in this Professor Armstrong 
sees a danger ; and he questioned whether it might not 
be desirable for the Society of Chemical Industry ** to 
institute a tribunal—a responsible watch committee ”’ 
which would “ prevent the public from being misled 
by interested expert opinion.” 

Concurrently with the search for a new fuel the 
economical use of all fuels must be studied and 
encouraged, and some of the funds raised by a tax on 








Marcu 17, 1916 


THE ENGINEER 


231 








coal would, under Professor Armstrong’s scheme, be 
devoted also to this object. To carry out these double 
duties a National Fuel Board should be established, 
and in this connection we cannot do better than quote 
the words of the author himself : 


To render a scheme such as I advocate operative it will 
probably be necessary to establish a central National Fuel 
Board and secondary boards to contro! certain specified areas. 
Coal would no longer be used as such, but would be delivered 
at selected centres and there prepared to serve as fuel, every- 
thing being separated from it that could be put to higher use. 
I'he rich gas produced in the coking process would be raised to 
the necessary volume by dilution with non-illuminating power 
yas and supplied separately. 

The gasworks, as we now know it, should disappear, and its 
place be taken by the fuel and power works. Great engineering 
problems will arise if such a scheme be brought into operation, 
among them that of the distribution of gas, probably under 
pressure, over long distances, 

The industry at large and the use of fuel should be brought 
absolutely under scientific control. To this end it will be 
necessary to establish one or more central laboratories at-which 
the major problems can be studied. It is becoming clear also 
that, probably in the near future, the coking industry as well 
as the gas industry will be closely linked with manufacturing 
industry, especially with that of organic chemicals, including 
dye-stuffs. It will probably be desirable, at some works, to 
produce intermediate products from the raw materials separated 
during the coking process, as the sale value of these raw 
materials, when very large quantities are produced, may in some 
cases be so low that a remunerative return will not be obtainable 
in any other way. It appears already desirable that those who 
have by-product recovery coking plants should co-operate from 
this point ef view and that, without further delay, they should 
establish a central research department to serve the special 
purposes of the industry. 

It is essential that all who have precise’ knowledge should 
come forward and state their views, so that the subject of the 
supply and use of fuel may be exhaustively discussed by the 
several sections of the Society. If eventually the lessons taught 
by the various discussions can be extracted and reduced to 
practical propositions on which action can be taken, a great work 
will have been done. I venture to think that the Society not 
only now has an opportunity such as it has never before enjoyed, 
but that a responsibility is cast upon it which cannot be set aside. 

I ask not only for immediate consideration, but for little short 
of instant action, 


As far as we have been able to discover no steps, of 
an Official nature at least, have yet been taken by 
the Society to realise Professor Henry Armstrong’s 
suggestion. But at the last meeting of the Society 
Professor Bone gave an outline of the work in some- 
what the same direction that is being done by the 
British Association. A précis of his statement will 
be found on page 236. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. VIII.* 
POLYPHASE MOTORS. 

THERE are two kinds of induction motors suitable 
for driving machinery in factories, the squirrel-cage 
motor with a short-circuited rotor and the slip-ring 
motor having a wound rotor. Of these two machines 
the former is the simplest and most robust ; in fact, 
there is no other electrical motor that can compare 
with it in these respects. But the short-circuited 
rotor does not meet all requirements. One of its 
disadvantages is that when switched on to the mains 
the momentary rush of current is heavy and the 
starting torque poor. The actual values of torque 
and starting current depend upon the periodicity of 
the supply and upon the design of the motor, particu- 
larly with respect to the resistance in the rotor circuits. 
Resistance in the rotor circuit improves the starting 
condition, but unfortunately this has the effect of de- 
creasing the efficiency and also the slip, which is the 
difference in the speed at fullload and no load. Not in- 
frequently squirrel-cage motors are started with about 
half the line pressure, with the result that the starting 
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Fig. 44—AUTO-TRANSFORMER CONNECTIONS 


current is reduced to about 1} times the full load 
value, giving as a rule about one-third of the full 
load torque. For starting in this manner an auto- 
transformer is frequently employed—that is, a trans- 
former with a single winding with a tapping taken 
off from the centre part for the low-voltage supply— 
see Fig. 45. As soon as the motor attains its speed 
the stator winding is connected to the mains. Small 
squirrel-cage motors that do not have to start against 
load may be connected to the supply without first 
applying a reduced pressure, in which case the 
starting equipment comprises a simple switch. The 
starting voltage taken from an auto-transformer 
depends upon the position of the tapping. If, for 
instance, the tapping is connected to the middle part 
on the coil, as shown in Fig. 45, half the main voltage 
is applied, and if two-thirds along the winding two- 
thirds of the voltage, and so on. It is customary, 





* No. VII. appeared March 3rd. 





therefore, for makers of starting auto-transformers 
to provide more than one pair of tappings, so that 
the most suitable starting voltage can be secured. 
Occasionally these motors are started in three steps. 
First, a low voltage is applied to the terminals, then 
a medium voltage, and finally the stator is connected 
directly across the mains. 

Another method of starting these three-phase 
motors, and a very good one, is known as the star 
delta method, At first the three starting ends of the 
three-phase winding are connected together and 
current supplied to the other three ends. The 
current has then to traverse two phases in series, 
with the result that the demand on the mains is not 
excessive. When the rotor gains speed the starting 
switch is thrown over on to the second set of contacts, 
which connect the coils in mesh or delta—that is to 
say, the windings are connected in parallel and the 
current fed in at the three joining points. Resist- 
ances or reactances may be connected in the stator leads 
so as to produce a drop in the pressure. As, however, 
the starting torque varies with the square of the 
current, a reduction in the applied pressure either by 
reactances or resistances or by an auto-transformer 
results in_a poor starting torque. The difficulty 
may be overcome by starting up on a loose pulley. 
The relatively small starting torque and high start- 
ing current are the main drawbacks that restrict 
the application of the short-circuited rotor type of 
machine. The difficulties are entirely removed, 
however, by employing an induction motor with a 
wound rotor. The ends of the rotor windings in 
this case terminate in slip rings, thus enabling resist- 
ance to be introduced into the rotor circuit. Not 
only does this reduce the starting current, but it 
also enables the motor to start with an excellent 
torque. The full-load torque may be obtained 
with about full-load current, and with a proportionate 
increase of current, a maximum of two and a-half 
times full-load torque. Just as in the case of a 
double-winding transformer, the stator current can 
be regulated by varying the secondary or rotor 
resistance. Hence the starting current can be con- 
trolled at will. The torque exerted is proportional 
to the strength of the rotor current and to the stator 
field, and inversely proportional to the phase difference 


Auto TRANSFORMER CoiLs 





us 











€ 








€2 
—— 











L2 




















[e 
ret 



































Fig. 46—CONNECTIONS FOR TWO-PHASE SQUIRREL-CAGE 
MOTOR. 


betweenthem. When the rotor is at rest its conductors 
are cut by the revolving field at the maximum rate, 
and as the rotor attains speed and the conductors 
tend to keep pace with the field, the rate at which 
they are cut becomes, of course, less. The voltage 
induced in the rotor conductors is consequently 
greatest when the rotor is at rest and least when it 
is running most nearly in synchronism with the 
revolving field, that is to say, at full speed. The 
field due to the rotor currents reacts upon the stator 
field, thus weakening it; and as the phase difference 
between the two becomes greater as the currents 
become stronger, the maximum torque is obtained 
when the rotor currents have a particular value. 
But as the rotor voltage is greatest at starting and 
least when running at full speed it is necessary, in 
order to maintain the rotor currents at any required 
value, to vary the resistance of the circuits accordingly. 
Hence the necessity of a variable rotor resistance 
to obtain the maximum starting torque. The 
current drawn from the mains by the stator depends 
upon the self-induction of the stator, and therefore 
upon the strength of the stator field, which by 
generating a back electromotive force in the stator 
windings chokes back the current. The more this 
field is weakend by the reaction of the rotor the less 
is its choking effect, and therefore the greater the 
current taken from the mains. 

For a given periodicity and number of poles 
the normal speed of an induction motor is practi- 
cally a fixed value. The no-load speed in revolu- 
tions per minute can be found by multiplying the 
periods per second by sixty and by dividing by 
the number of pairs of poles. Hence a six-pole 


50-cycle motor will run at ox = 1000 revolu- 


tions per minute and an eight-pole motor oe = 


750 revolutions per minute. At full load the approxi- 
mate speeds of these two motors would be 960 and 
720 revolutions respectively. 


INDUCTION MOTOR CONNECTIONS. 


The connections for various kinds of induction 
motors are shown in Figs. 46-49. The first diagram 





—Fig. 46—shows the connections for a two-phase 
motor with a short-circuited rotor. Two-phase 
motors are not used to anything like the same extent 
as three-phase motors, and it is unlikely that anyone 
would electrify an isolated factory on the two-phase 
system. The three-phase system is more economical 
as regards copper. Nevertheless, the diagram shows 
how such motors are connected when there happers 
to be a two-phase supply one. The motor shown 





Fig. 47—CONNECTIONS FOR TWO-PHASE ~SLIP-RING , MOTOR 


in Fig. 46 is a squirrel-cage motor with a closed circuit 
rotor, and it is started with an auto-transformer. 
There are four main leads, which are connected to 
a four-pole switch. When this switch is thrown 
on to the top contacts current at half the supply 
pressure is supplied through the auto-transformer to 
the terminals of the motor, and on throwing the 
switch on to the bottom contacts the auto-transformer 
is cut out of circuit and the motor runs with the full 
voltage of the supply. In Fig. 47 the connections 
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Fig. 48—CONNECTIONS FOR THREE-PHASE SQUIRREL-CAGE 
MOTOR 


for a two-phase slip ring induction motor are shown. 
The four main leads are connected to the stator 
through a main switch and an adjustable resistance 
is connected in the rotor circuit. The connections 
for a three-phase squirrel-cage and slip ring motor 
are shown in Figs. 48 and 49 respectively. In both 
cases the connections are very similar to those shown 
in Fig. 47, except that there are three main leads 
instead of four and the stator windings are connected 
star fashion. With this connection the volts across 





Fig. 49—CONNECTIONS FOR THREE-PHASE SLIP-RING MOTOR 


any two-line wires are higher than the volts across 
any one winding in the proportion of v3 to 1. If 
the coils are connected in mesh the current in any 
one line wire is higher than the current in any one 
set of armature coils in the same proportion. 


VOLTAGE AND CURRENT RELATIONS IN POLYPHASE 
; SYSTEMS. 


The voltage and current relations in the various 
polyphase systems are shown by the diagrams A to F 
in Fig. 50, and the table below gives the relative 
weights of combined conductors at the same voltage 
on different systems and at power factors ranging 

















from .95 to .8 :— 
TABLE I. 
| At power factors of 
| 95 | 9 | - | 8) 
Continuous current (two-wire) ...| 100 100 100 160 
Continuous current (three-wire) ...| 31-2 | 31-2 | 381-2] 31-2 
Two-phase four (A) wire wo | a0 1. TE 118 125 
Two-phase three (B) wire ... ...| 89 | 95 100 105 
Three-phase mesh or delta (C) ...| 79 83 89 94 
Three-phase star (volts V between } 
CRORE PP a ee nee). cas kOe | 83 89 94 
Three-phase four-wire (volts V 
between outers and neutral) (E) | 380-7 | 82-5} 34-5 | 36-5 
Three-phase four-wire (volts given } 
between outers) (F) 92 -| 97. | 104 1094 








In the last two cases it is assumed that the neutral 
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wire is half the area of an outer wire. For the 
electrification of isolated factories only three of these 
systems need, as a rule, be considered, the two 
direct-current systems and the three-phase alternat- 
ing system. 


SPEED VARIATION. 


Induction motors do not lend themselves so 
readily to speed variation as continuous-current 
motors. It has already been shown that the speed 
is dependent upon the periodicity and the number 
of pairs of poles. It is possible with a specially 
designed motor to change the number of poles, 
but, owing to the additional cost involved, this 
practice is not common. A_ two-to-one speed 
variation can be obtained with a special winding on 
the stator, a simple throw-over switch. being provided 
for changing the connections from one number of 
poles to another.* By using two windings on the 
stator, each arranged for a two-to-one speed variation, 
four speeds can obviously be secured.* For example, 
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Fig. 50—POLYPHASE’ DISTRIBUTION SYSTEMS 


if one winding is arranged for four and eight poles and 
the other for six and twelve poles, then with a perio- 
dicity of 50 cycles per second synchronous speeds 
of 1500, 1000, 750 and 500 revolutions per minute 
are available. Since these speeds can be secured 
without any external resistance in the rotor circuit, 
it follows that good efficiency can be obtained under 
all conditions. By inserting resistance in the rotor 
circuit any speed can be obtained down to zero 
speed, but as pointed out in the first article, this 
method is very wasteful. Some time ago, however, 
the British Thomson-Houston Company introduced 
a motor in which the resistance method and pole- 
changing methods are combined. For the wide 
speed ranges the number of poles is altered, and for 
the intermediate speeds resistance is introduced 
into the rotor circuit. A simple throw-over switch 
on the stator is all that is necessary to change the 
speed from full speed to half speed. To obtain any 
speed between full speed and half speed and zero it 
is necessary to insert resistance in the rotor circuit. 
But it will readily be seen thatthe losses in reducing 
the speed of this type of machine down to, say, 25 per 
cent. of the maximum, are much less than when 
resistances are employed for the full reduction. 
Motors of this description built by the British Them- 
son-Houston Company were described in our issue 
of March 3rd, 1911. In the case of one machine 
dealt with in that article the rotor is wound six-phase 
and has six slip rings, and no other switch is required 
in the rotor circuit except the usual controller. The 
number of poles in the rotor winding changes auto- 
matically with the number of stator poles. The 
machine is arranged for 8 and 16 poles, and on a 
40-cycle circuit the normal speeds are 600 and 300 
revolutions respectively, and the corresponding out- 
puts are 15 and 7} horse-power. The specification 
for this machine called for a 40 per cent. reduction 
below maximum and the same below half speed. 
This. was secured in the manner described, whilst 
starting characteristics similar to those of an ordi- 
nary slip ring motor were maintained. But these 
motors are special machines. It is fat more common 
to use simple squirrel-cage and slip ring motors 
without any provision for speed variation at all. 
When, however, one speed will not meet requirements 
resistance is usually introduced into the rotor circuit. 


OVERLOADS, &c. 


An induction motor may be overloaded until it 
pulls out of step and stops, provided the overload is 
not maintained until the heating of the motor damages 
the insulation of the windings. A motor of normal 
rating will generally exert about two and a-half 
times its full load torque before pulling up. Induction 





* See THE ENGINEER, March 3rd, 1911. 





motors are very easily reversed. By simply inter- 
changing two of the stator leads the rotor can be 
made to revolve in either. direction, and a machine, 
therefore, can be reversed by the operation of an 
ordinary two-pole throw-over switch in the same 
way as a direct-current motor. The no-load 
current of an induction motor is higher than 
that of a continuous-current motor owing to the fact 
that on no load the power factor is low. The true 
watt input of a two-phase motor is given by 2 x v x 
c¢ X cos 6, where cos @ is the angle of lag between 
the current and pressure, v the volts, and c the 
current. The true watt input of a three-phase 
motor is given by 1.73 v x ¢ x cos @. The output in 
horse-power of a three-phase motor is given by 
v X c¢ X 1.73 x efficiency x cos é 

746 x 100° 

and of a two-phase motor by 

v X c X 2 X efficiency x cos 6 


746 x 100° 
To find the current per phase taken by a single or 
two-phase motor the following formula may be used : 
B.H.P. «x 746 
Volts x No. of phases x power factor x° efficiency, 
and for a three-phase motor— 
B.H.P. x 746 ss 
“Volts x 3 x power factor x efficiency 
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CABLES. 


A useful table prepared by T. Harding, Churton 
and Co., Limited, of Leeds, is given below. It shows 
the approximate ampéres per phase taken by induc- 
tion motors, and is useful for arriving at the correct 
sizes of cables :— 

















TABLE II. 
Two-phase. Three-phase. 
PT ch i casccanee OOO = 
220 volts|440 volts|200 volts 346 volts|415 volts|500 vo'ts 

as 3 - 1-35 | 3-5 > fase GRE 1-4 
Se 8-5| 3-75 |: 10 5-75 | 4-8 4 
“pee 12-8| 5-75| 14-25) 8-25} 7 | 57 
7... 18-5 | 8-5 | 21-5°-| 12-5 | 10-5 | 8-5 
"a 24 ll 28 18 13-5 | 11 
1S... 35 16 40 23 19 | 16 
>... 47 21-5 | 55 31-5 | 2 | 2 
30... 70 32 81 ee 32-5 
40 ... 94 43 110 68 | 52 | 44 
50 ... 115 52 133 ; ee 53 
60 ... 140 74 162 4 +1 78 | 6 
m— 173 78 200 116 «6| 95 «| 80 
100 ... 230 | 104 266 154 | 128 | (106 














The above figures relate to the stator currents. 
The currents in the rotor may be much heavier than 
those in the line, and it is always advisable to ascertain 
their value when connecting up starting resistances to 
slip ring motors. The next table gives the sizes of 
cables, casing and cover and light-gauge conduit : 























Tasie IL. 
ae 4 Conduit eee 
p ae $5  §.. | (light gauges). cg | 9 Be 
BE: | sac | sf —| a4 | Zee 
Ss a oF ‘g 8 | Two |Three| Four n BF és Xs 
ssh ov 1s wires. | wires. | wires. S 2=2 
in. ip. in. in 

1 ~ oe ’ 5 20 75 

1-8 3/22 a ; 3/22 1-4 

3 30 | — # | 3/20 2-3 

3-7 3/19 a 4 3/19 2-8 

53 | 318 | — 1 3/18 4 

8-7 7/19 12 i Z 1 7/19 6-5 
12-5 7/18 2 Z 1 1 7/18 9-5 
17 7AZ |. 2 1 1 1 7/17 12-8 
22 716 > {1-2 1} 1 1 7/16 16-5 
25 7/-008| 3 | 4 | | 7/-068 | 18-8 
28 7/15 =| 8 1 it Se Se 7/15 21 
35 7/14 3 1 1g | 2 7/14 26 
46 | 1917 | 34 | 14 | 18 | 2 | 1997 | 34-5 
60 | 1916 | 4%} 2 | 2 | 1916 | 45 
76 19/15 | g¢ | 2 | — | 395. | 87 
116 37/16 | 4 a “= -- 37/16 87 




















To find the sizes of cable required for a motor from 
Table II. it is necessary to refer to the nearest horse- 
power in the left-hand column and in the correspond- 
ing phase and voltage column the current per phase 
is found. If the motor works at 100 volts, then the 
current in the 200-volt column must be doubled. 
If, on the other hand, the voltage is 400, then the 
current in the 200-volt column must be halved. 
Having ascertained the ampéres table No. III. is 
referred to. If the current density allowed is 1000 
ampéres per square inch section the nearest figure in 
the left-hand column is taken and the line followed 
along the other columns, giving the sizes of cables, 
casing, and conduits. If the current density in the 
cable is not to exceed 750 ampéres per square inch 
use is made of the right-hand current column. 








In all kinds of electrical machinery imported into New 
Zealand in 1914 the United States was the chief competitor, 
with Germany following at a long distance. It is satis- 
factory to know that two-thirds of the generators, motors 
and transformers imported came from the United King- 





dom, and more than half of the lamps and fittings. 





ELECTRIC LIFTS. 





A PRACTICAL paper on electric lifts was read some time 
ago before the Association of Supervising Electricians by. 
Mr. H. Marryat, M.LLE.E. Leaving aside, the paper says, 
a number of special designs, and taking no account of an 
equal number of monstrosities, lifts maybe broadly 
divided into two classes—sheave-driving lifts and drum 
driving lifts. Each of these classes may again be divided 
into top-gear lifts and bottom-gear lifts ; that is to say, lifts 
in which the gear is situated at the top of the wall imme- 
diately over the car, and lifts in which the gear is placed 
elsewhere, for although with bottom-gear lifts the motor 
is usually situated at the foot of the well, it is not neces- 
sarily so placed, but for convenience may be fixed upon 
any floor, and for special reasons it is sometimes placep 
more or less remote from the lift well, the ropes being led 
from the driving sheave or drum to the car and counter- 
weight by means of guiding sheaves. All these lifts work 
upon the see-saw principle. Not only are the car and the 
attendant, if any, fully counterweighted, but also a pro- 
portion—usually 40 per cent.—of the maximum load. 
Under these conditions, the lift descending empty will 
take almost as much power as when ascending fully loaded, 
and exactly the same power as when ascending with 80 per 
cent. of full load. Upon the other hand, with an average 
load of 40 per cent. of full load it will take practically no 
power either when ascending or descending. It is this 
system of counterbalancing part of the load which secures 
for the electric lift its extraordinary efficiency. 

Mr. H. C. Crews, in a paper read in 1906, analysed the 
energy cost of a large number of electric and hydraulic 
lifts, and the conclusion he arrived at indicated that electric 
lifts cost less than a quarter as much to run as do similar 
hydraulic lifts. When carefully balanced the energy for 
starting and accelerating an electric lift exceeds that of 
the actual running, so that a skilled attendant will effect 
great economy over an unskilled one, who will-sometimes 
make two or three efforts before attaining the floor level. 
In this respect a push button automatic lift gives a maxi- 
mum of economy because it only makes one start for each 
journey, and automatically finds its own floor level. A 
lift installation is mentioned where counters are fitted to 
the controllers. These counters register the number of 
journeys made: that is to say, the number of times the 
motor is started and stopped. With an automatic lift 
each journey must be at least the distance from one floor 
to another, and will average about half the full travel of 
the lift. In the table below a few of the results are given, 
and are compared with the meter readings. The figures 
have been taken at random from reports made upon a 
great number of lifts during the past few months. The 
table indicates the number of journeys averaging two 
floors of travel performed by push-button automatic lifts 
per unit of electric current consumed :— 


Number Journeys 

Description. Period. of B.O.T. $a é 

Days. Journeys. Units. nit. 
6-cwt. passenger lift 162 46,474 462 100 
a ere 151 .. 8,432 119 71 
i cod tts 162 .. 6,662 75 89 
= pegs 130 .. 23,513 168 140 
ree a ik es. Se 10 222 

6-cwt. hospital bed 

lift ceees 88 42,565 369 115 
10-cwt. goods lift 146 3,336 46 72 
28 259 8 32 


The paper also states that the chief engineer of the 
Westminster Electric Lighting Company reports that in 
respect to 50 lifts operating in his district the current 
consumption for the past twelve months has been 53,000 
units, or 1060 units per lift per annum. The car lights 
taking a considerable amount of energy are usually 
included in the energy cost for the lift. 

With regard to the important item of maintenance cost, 
the balance is again in favour of the electric lift. A hand 
rope or car switch lift operated by an attendant, which 
is the only type of lift which may be fairly compared with 
a hydraulic lift, will cost 25 per cent. less to maintain than 
an equivalent hydraulic lift. A completely automatic 
electric lift, it is stated, will cost no more to maintain than 
a hydraulic one, with the additional saving of the attend- 
ant’s salary, which in itself will be about-five times the total 
maintenance cost. 

The best place for a lift gear is at the top of the well 
immediately- over its work. Here the maximum of effi- 
ciency is attained, and the number of parts to be main- 
tained is reduced to a minimum. In this position the 
length of the ropes is only one-third that of the ropes for a 
similar lift if the gear be fixed at the foot of the well. As 
rope renewals-fcrm the most expensive part of the upkeep of 
a good lift, this is a matter well worthy of consideration. 
A properly constructed waterprcof room of ample dimen- 
sions and easily accessible should be provided in which to 
house the gear. If a top gear lift is to serve the top floor, 
this house must be built upon the roof. The only objec- 
tion to the gear being fixed at the top of the well arises from 
the possibility of noise and vibration being transmitted 
to the rest of the building. This difficulty should be met 
by good engineering and sound architecture. It is of 
primary importance that the lift gear should ‘run noise- 
lessly and free from vibration, and it is only upon the 
assumption that sufficient excellence in this direction is 
unobtainable that any a ent can be found for placing 
the gear at the foot of the well, in which position a firm 
foundation and isolation from the rest of the building are 
more readily obtained. 

To prevent the transmission of noise and vibration to 
the building, the bed-plate may be anchored to a block of 
concrete of ample weight, which in turn is bedded upon 
sand and isolated from walls and footings by more sand. 
A thin cover of soft asphalt may conveniently be used to 
cover the sand surrounding the concrete bed. In modern 
buildings of steel construction the difficulties arising from 
this source are greatly enhanced, and in such cases, sup- 
posing absolute quiet to be essential, every possible pre- | 
caution must be taken to ensure that no rigid connection 
exists between the gear and the building. If the gear is 
situated at the top of the well it should be mounted upon 
a heavy and non-resilient bed-plate, the girders supporting 
which should be isolated from the masonry by means of 
large blocks of rubber. A double ceiling padded with 
asbestos slag or other similar material may with advan- 
tage be interposed between the gear and well; the only 
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opening in this ceiling being those for the ropes to pass 
through. 

A lift motor should be specially designed for the purpose. 
The windings may be rated for intermittent work, and 
therefore the temperature rise under similar conditions 
will be higher than that of a continuously rated machine. 
Upon the other hand, the commutator and mechanical 
parts will have to sustain greater wear and tear than is 
usual in ordinary work, and these parts should consequently 
be designed more liberally. The motor should be com- 
pound wound with 10 to 15 per cent. series field. The 
machine must be reversible with fixed brushes. Whether 
this condition is obtained by the use of inter-poles or other- 
wise is a question for the designer. Special attention 
should be given to the method of connecting the armature 
coils to the commutator, so that they shall resist the 
breaking action of the repeated and rapid reversal. The 
vil wells, in common with those of the other parts of the 
lift, should be of ample capacity, because it often happens 
that a lift is left for a month at a time without skilled 
attention. When quiet running is essential the motor 
makers should be informed, so that they may give special 
attention to the balance of the armature, the shape of the 
pole tips, and the design of the brush gear—all of great 
importance in securing quietness. 

The paper does not deal with alternating-current lift 
motors. With regard to the rating of direct-current 
machines, however, the author says in calculating the 
horse-power capacity required by a motor to drive such 
lifts as those referred to it is usual to allow two and a-half 
times the actual theoretical maximum load. The theo- 
retical load is the amount in pounds that the lift is out of 
balance when fully loaded, multiplied by the speed in feet 
per minute at which the lift travels. This figure divided 
by 33,000 gives the theoretical load in horse-power. This 
is no more than is sufficient for comfortable working, but 
after allowing for all frictional losses may seem a large 
margin to allow. 

After dealing with the speed-reduction gear, the author 
comes to the electric brake. This, he says, is usually 
placed between the worm gear and the motor, the couplings 
connecting the two shafts being constructed so as to form 
a brake drum. If the brake be too small accurate 
floor levelling with varying loads is impossible : if it be 
only just large enough a nicety of adjustment cannot be 
obtained. It is advisable therefore to have a margin of 
brake power. Normally the brake is held on so as to 
sustain the load by means of springs, the power of which 
can be adjusted. The magnet which rel the brake is 
connected in parallel with the motor field so that when the 
current is applied to start the motor the action also releases 
the brake, and when the current is again cut off or fails 
from any cause the brake automatically comes into play 
again. The adjustment of the springs regulates the 
precise ammount of shaking up which its passengers receive 
when the lift comes to rest. 

The most essential part of a lift is the driving sheave, 
or alternatively the drum. There used to be a great 
difference of opinion as to the rival merits of the drum 
and sheave, but the principle of the driving sheave is now 
admitted to be the better. In a sheave lift the ropes only 
pass a half turn more or less round the driving sheave, the 
grooves of which are cut at such an angle as to give the 
necessary grip to the ropes with a minimum of distortion. 
In a drum lift the ropes are anchored to the drum at one 
end and wind up upon it in a spiral groove cut upon its 
surface. The advantages claimed for the drum are that 
owing to the grooves being made tc the shape of the rope 
instead of being veed the rope life is longer. This, how- 
ever, is only the case provided the drum is large in dia- 
meter. A drum of small diameter now usually employed 
is more destructive to the ropes than a sheave of large 
diameter, which is essential when the gear is situated at 
the top of the well and leading wheels are not employed. 
With a drum drive a standard gear may be made up and 
used for lifts of different dimensions. The same can be 
done with the sheave device, but by so doing one of the 
great advantages of the system is lost, viz., the saving of all 
leading wheels and the attending losses and rope damage. 
The disadvantages of the drum drive are (1) the impossi- 
bility of slip in case of overrunning. This means that if 
limit switches and limit safety devices fail, something 
must break, as the ropes are positively driven from the 
drum. This difficulty necessitates the introduction of 
additional safety devices, which are unnecessary with 
sheave driving. 

With a sheave lift, in the event of overrunning, either 
the car or the counterweight lands upon the buffers, and 
the tension being so removed from the ropes, the driving 
sheave can continue to revolve under the ropes with no 
risk of anything serious happening. The author states 
that he has known this state of things to exist during a 
whole night, and the ropes to show no serious wear in the 
morning. The advantage of increased safety alone is 
sufficient to recommend sheave driving, as compared with 
the drum winding system. But there is a second advan- 
tage. With a sheave there is practically no limit to the 
number of ropes which may be employed, whereas if a 
drum is to be kept to reasonable diménsions the number of 
ropes must be reduced to a minimum in order to find room 
for them to coil on the drum. As a consequence it is 
usual to find four ropes to a sheave-driven lift 
against two on a drum lift of similar capacity. To 
obtain equal strength the ropes on the drum lift must 
be larger in diameter, and in consequence will suffer more 
from bending round the drum and leading wheels. The 
driving sheave should be substantial, of the disc pattern, 
and not of the light spoked variety, which is apt to develop 
cracks from no obvious cause whatever. The grooves 
must be cut with care to the exact angle to ensure correct 
driving with minimum wear on the ropes. It is a frequent 
business to re-cut the grooves on the sheaves of old lifts 
coming under maintenance contract in order to reduce the 
annual rope bill. The driving sheave should be as large 
in diameter as possible, so as to give a maximum of driving 
surface and a minimum radius round which the ropes have 
to bend. This provision is usually amply complied with 
by making the skein span from the centre line of the car 
to the centre line of counterweight. 

Leading wheels—that is, wheels to guide the ropes to the 
required position over the car or counterweight—should, 
when they are necessary, be provided with spindles giving 
ample bearing surface, and they should be well lubricated. 
Those wheels often sustain great weight, and the designer 








using a standard wheel does not always stop to calculate 
the pressure in individual cases. Passenger lifts in this 
country are not usually designed for speeds exceeding 
200ft. per minute, but the tendency is to increase the rate 
of travel. In high buildings speeds of 400ft. per minute 
and upwards with a corresponding rapid acceleration can 
be used with advantage, and in these cases it is advisable 
to carry the ropes round a leading wheel and a second time 
over the driving wheels in order to secure a greater tractive 
effort. 

The form of stranding for ropes found to be most satis- 
factory for all-round lift work is that known as ,,in. 
layered up round a hemp core ; 3"; and 3’; ropes give much 
greater flexibility, but the finer wires wear more quickly. 
A good rule for deciding upon the ropes required is to allow 
for a set of four ropes a breaking strain of six times full load 
upon each rope, and for a set of two ropes a similar margin 
of seven times. Good ropes should not be grudged, for the 
cost of labour in changing a set of ropes is often as much as 
the cost of the ropes themselves. When one rope in a set 
requires renewal it is therefore economy to renew the whole 
set. The car is supported by a sling of wrought iron which 
carries four guiding shoes. These must be accurately 
shaped to fit guides, and preferably be made or lined 
with gun-metal. They should be mounted upon spring 
boxes so designed as to maintain them in constant and 
nicely balanced pressure upon the guides, so that any 
uneven loading or swaying of the car will be automatically 
taken up. The pressure of the springs in the boxes should 
be capable of regulation. 

Safety gear is next dealt with. The author has only 
known one case where a whole set of ropes has broken. It 
is more usual for the ropes to stretch preparatory to break- 
ing as the result of excessive wear. In either of these con- 
tingencies the safety gear which is fixed to the car and some- 
times on the counterweight as well must come into action. 
This safety gear in its most usual form consists of cam- 
shaped wedges mounted upon shafts and stoutly attached 
to the sling, either below or above the car. The position 
of the wedges is such that they jam upon the guides, and the 

ter the weight or force put upon them the more 
securely do they support the car. Normally they are held 
just clear.of the guides by means of springs. A light cord 
is attached to the shafts so that any tension upon the cord 
overcomes the springs and brings the cams into action. 
The safety cord is reeved with the ropes and runs in a 
special groove provided for it over any sheaves the rope 
may traverse, and it is fastened off to the counterweight 
so as to hang slack as long as the main ropes do not unduly 
stretch or break. Should this happen, the weight upon the 
safety cord brings the safety gear into operation and holds 
the car suspended. An elaboration of this device, shown 
in the accompanying illustration—Fig. 1—is often fitted, 
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Fig. 1 


which brings the safety gear into play if only one of the 
sets of ropes stretches or breaks. The cams, or grip dogs, 
are indicated at C, and the shafts carryirg them at CS, 
and R B is the rocking bar.. This type of safety gear was 
originally designed for wood guides. For larger lifts 
running upon steel guides the safety gear usually takes 
the form of two pairs of powerful toggle pincers, which 
fasten their jaws upon the guides when called into service. 

To prevent overrunning, c ntrol limit switches are fixed 
in the well at the top and bottom, so that should the car 
overrun in either direction it will come into contact with 
one of the switches, and on opening it short-circuit the 
main control solenoid, so causing the motor to stop and 
the brake to be applied. This arrangement is not proof 
against certain faults on the controller itself, and it is 
advisable and usual to fix an additional limit switch, 








designed to open the main circuit, in a position a few 
inches beyond the control limit switch in either direction: 
To save running the heavy main cables the whole length 
of the wall it is usual to fix only one such main limit 
switchwhich is operated by both the car and the counter- 
weight, should the lift overrun the prescribed distance— 
see Fig. 2. With a drum lift the effect of overrunning 
is so much more serious that additional precautions must 
be taken. A powerful mechanical brake may be so geared 
to the drum shaft as to come into operation if the drum 
travels too far in either direction. This brake may be 





sufficiently strong to stop the lift if the power is not cut off. 
The essentials of good guides are that they shall be of equal 
section throughout, polished, and quite straight. If wood 
be used for this purpose it must be of best quality, prefer- 
ably built up of laminations. The joints must be scarfed. 
If a guide rope comes loose from its fixing, all sorts of - 
troubles ensue. If the counterweight should get clear of 
the guides there is nothing to prevent the ascending car 
and descending counterweight from crashing into one 
another. Steel guides of round or special section seldom 
suffer in this way, and the extra cost is not great. Steel 
wire ropes, stretched taut from the top to the bottom of 
the well, are sometimes used as guides for the counter- 
weight. This construction has.the advantage that the 
counterweight fitted with eyes running on the ropes cannot 
easily get out of place. On the other hand, an extra 
clearance must be provided between the car and the 
counterweight to allow for lateral play. : 

Hand rope control consists simply of a motor reversing 
switch operated by thé hand rope which passes through 
thecar. An additional contact upon this reversing switch 
closes the circuit of a solenoid which actuates a plunger 
attached to a rheostat, so cutting the starting resistance 
out of the armature circuit. To prevent this action taking 
place too quickly a dashpot is employed to retard the 
motion of the plunger. The car switch controller acts 
upon precisely the same principle, excepting that the hand 
rope is replaced by a car switch, the contacts of which 
are connected by a flexible cable so as to operate the motor 
reversing switch by means of solenoids. Sometimes the 
car switch is provided with additional contacts to provide 
a second or even third speed through solenoid switches 
acting upon the field circuit of the motor. Usually a field 
rheostat with a solenoid dashpot control is employed. 

Electric lifts present the paradox that the size of the 
motor and gear is, to a large extent, independent of the 
speed of the lift. For instance, suppose a lift designed 
for one ton load at a speed of 100ft. per minute requires 
a motor and a gear of a certain size, the same motor will 
run the same lift and raise the same load at 200ft. per 
minute, provided only that the motor winding is altered 
so'that the motor runs at twice its former speed. There is 
therefore no occasion for any very great difference in the 
price of a lift on account of sp 

The author then gives an account of the principles and 
some constructional features of push-button control, and 
incidentally deals with some points in the design of door 
contacts, and in concluding the paper he draws attention 
to the points that have to be considered in the maintenance 
and inspection of lifts. The ropes, he says, must be kept 
under regular inspection, and any sign of undue wear or 
broken strands must be noted. Should any extension of a 
damaged place amounting to flaying occur, the ropes 
should be condemned at once. Any back lash in the gear 
must be inquired into. It may be a loose key in the 
sheave or worm wheel which requires reseating, or possibly 
the teeth of the worm wheel are dangerously worn. The 
gear case must be kept charged with oil, which must be 
changed as soon as it becomes thick or denaturalised. 
The best lubricant for the purpose is pure castor oil. The 
safety gear must be greased and inspected regularly, and 
should be put to a practical test by allowing the car to 
drop upon it occasionally. All electrical contacts must 
be kept scrupulously clean and carefully adjusted, and a 
supply of spare contacts should always be available. Air 
dashpots require occasional adjustment to maintain 
correct acceleration. From time to time the leather 
should be treated with a little oil. The air escape vent 
must be kept clear of grit. When oil dashpots are used 
great care must be taken to keep them clean and to avoid 
troubles from the oil spraying out and damaging the 
insulation of the controller. Should it be necessary to 
dismantle the motor the greatest care should be taken in 
re-assembling to see that the compound field windings are 
acting together. If by any chance they be connected up in 
opposition, the fault may not be observed at first, and so 
long as the shunt field has control the lift will continue to 
travel as before, but rather faster. Under these condi- 
tions an increase in the load will cause the series current 
to rise rapidly ; the motor will reverse, and running with 
very weak field will precipitate the car at terrific speed 
upon the buffers. 








LABOUR AND WAGES. 


Tue Ministry of Munitions announces that the special 
arbitration tribunals which the Minister is empowered fo 
constitute by Sec. 8 of the Munitions of War (Amendment) 
Act, 1916, have now been set up. These tribunals will 
deal with differences arising in connection with the 
exercise of the powers given to the Minister by the new 
Act in respect of wages, hours and conditions of employ- 
ment of women or of semi-skilled and unskilled men. 
Under See. 6 of the Amendment Act, where female workers 
are employed on or in connection with munitions work 
in establishments in which leaving certificates are neces- 
sary, the Minister has power by order to give directions 
as to the rate of wages, as to the hours of labour, and as 
to the conditions of employment of these female workers. 
The special arbitration tribunal to which differences 
relating to these matters may be referred has been con- 
stituted as follows :—Lynden Macassey, K.C. (chairman), 
Ernest Aves, F. S. Button, Miss Susan Lawrence, Allan 
M. Smith, Mrs. Streatfield. Under Sec. 7 of the Amending 
Act the Minister may by order give directions as to the 
rates of wages or the hours of labour or the conditions of 
employment of semi-skilled and unskilled men employed 
in a controlled establishment on munitions, work of a 
class which before the war was customarily undertaken 
by skilled labour, and in the same way he may give direc- 
tions as to the time rates paid for the manufacture of 
complete shell and fuses and cartridge cases in a con- 
trolled establishment in which this manufacture was not 
customary before the war. The special arbitration 
tribunal to deal with differences arising in connection with 
these matters consists of Lynden Macassey, K.C. (chair- 
man), Charles Duncan, W. H. Hutchinson, Allan M. 
Smith, J. C. Ward. An additional function of each of 
these tribunals is to advise the Minister on being consulted 
by him as to what directions he should give in respect of 
the matters specified above. The Chairman and three other 
members of the tribunal form a quorum, and in the case 
of equality of voting the Chaiyman has a second vote, 
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THE PETTER SEMI-DIESEL ENGINE. 


THE cry from the trenches for shell, shell, shell, has caused 
the disguise beyond recognition of most works, and as a 
nation, we are thankful that it is so. 
the individual a most refreshing change in these strenuous 
days to be able to.go into a factory—other than one that 





It is nevertheless to | 


is in ordinary times engaged in the manufacture of | 


munitions of war—and to find it occupied even to a small 
degree in its usual activities. Such a chance was given us 
a few days ago by an invitation from Petters, Ltd., of 
Yeovil, to inspect the first of their big four-cylinder semi- 
Diesel engines which has just been completed for Messrs 
Graham, Rowe and Co., of Liverpool, and was to be seen 
at work on its full power bench tests. 

The engine in question is certainly a big one of its type, 
and is a massive-looking job, though, like all semi-Diesel 
engines, it presents little enough to see bar big castings. 

The outward appearance is  well-shown in _ the 
illustration on page 235, and the only. points of in- 
terest are to be found in the details. One notable 
fact is that the water drip has been dispensed with. 
The chief value of this water drip, seems to have 
been to enable a salesman to claim a few more horse- 
power than his rival could get out of an engine of the 
Same size without it. But Messrs. Petters have, by 
careful attention to the smallest details of design, been 
able to maintein the original list horse-power exactly as 
before they did away with it. This is a most comforting 
sign, as there is no doubt that the water drip is a bad 
thing, especially for marine work. 


Another interesting feature is to be found in the fuel | 


pump and governing arrangement. 


Each cylinder has its | 


own pump for fuel injection into the hot bulb in the |} 
ordinary way, and the cranks are arranged, Nos. 1 and 2 | 


opposite each other, and Nos. 3 and 4 opposite each other 
and at right angles to the first pair. 
excentric is sufficient to drive all four pumps by making 
use of both the horizontal and vertical movements. This 
excentric is mounted on a sleeve which is not concentric 


Thus a single | 


source of noise. 


with the shaft, and the governor weights are coupled | 


direct to this excentric, and as they fly out they swing the 
excentric round on the sleeve relatively to the shaft, and 








so, not only alter the time of opening but also the stroke 
of the pumps. This is a simple plan, but leads to very 
regular governing, and is, in our opinion, better for 
electric lighting work than the hit-and-miss type of 
governor. 

A warning should, however, be uttered to those who 


contemplate a similar use of one excentric, and that is | 


that the rod is subjected to both horizontal and vertical 
blows as the spring-loaded pump plungers are struck, and 





“ 
THe Encineer’”’ Swain Sc. 


CARD FROM SEMI-DIESEL ENGINE 


this necessitates a very stiff rod to prevent excessive 
vibration. 


Another point which, though a very small one, attracted | 
our attention was the very simple expedient of using the | 


space under the hollow bed-plate as a silencer, and 
drawing the air through large holes left in the casting ; 
the air inlet is ge.erally an irritating, because unnecessary, 
The air valves on the crank case door 
are very nice little stamped steel plates, which should be 
very efficient. 

The lubrication is carefully looked after by a battery 





' 
ulus 


Swain Sc 


of sight-feed double-plunger lubricators delivering to the 
requisite spots. The main bearings have the ordinary 
loose rings ; the big ends have centrifugal rings, while the 
gudgeon pin is hollow and has a spring-loaded scraper 
pressed lightly against the cylinder wall to pick up the 
lubricant and guide it into the holes prepared for it, and 
spread it out over the surface of the pin. 

The bearings are all white metalled. . The main bearings 
are placed between each pair of cylinder castings, and they 
can be removed entirely by simply taking off the cap. 
The joint between the cap and the cylinder casting is kept 
tight by means of a brass disc revolving against a face on 
the inside and kept in contact by a coiled spring wrapped 
round a leather strip between the crank web and the disc. 

The bed-plate is quite a nice piece of design, webs being 
carried down to the bottom face under each end of the 
bearings, these webs giving great stiffness to the support 
for the crank and should lead to great steadiness of 
running. There is also a somewhat unusual method of 
ensuring the correct registering of the two portions of the 
bed-plate after they have been bored for the main bearings. 
The centre for the boring bar is measured from the bottom 
face, and when the boring is finished an annular groove is 
turned from the same centre on both parts. This groove 
is filled in by a semi-circular key; the advantage, of 
course, is that the same tool and the same setting can be 
used to form the grooves in each part, and so a more 
accurate job is possible than where the joint is formed by 
a male and female register, or even by a straight key. 
Two sections through one of the cylinders are given above. 

The fly-wheel is also a bit unusual; the centre part is 
a big cast disc, and to this the rim is attached by fitting- 
bolts. By this means the same wheel centre will serve for 
a number of different rims, while the resulting wheel should 
be less likely to have flaws or unrelieved casting stresses. 

The construction of the cylinder, with its liner, &c., is 
on quite normal lines, though we noted that the cover is 
water-jacketed, and that the injection-valve passes 
through this water-cooled space. The cylinders are 
l6in. dia. by 18in. stroke, and the engine gives 300 horse- 
power at 250 revolutions per minute. The compression 
pressure adopted is 180lb. per square inch, while the 
maximum combustion pressure is about 280 lb, 
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The guaranteed consumption is 0.5 pints per brake‘horse- 
power per hour, though the results of several trials which 
we were shown indicate that it is usually nearer 0.45, with 
fuel of about .92 specific gravity. We give an indicator 
card which speaks for itself. The speed was 250 revolu- 
tions per minute, the maximum pressure 287 lb., and the 
brake horse-power 79.4 

Messrs. Petter’s activities are terribly limited in this 
direction to-day, but as soon as the war is over we shall 
hope to see them as busy in fulfilling orders for ourselves 
and our Allies on peaceful lines as they are now in other 
directions, 








THE KIMMERIDGE OIL SHALES. 


Some exceedingly interesting data concerning the oil 
shale deposits of the world, and particularly of those 
occurring in the Kimmeridge clay in Dorsetshire, were 
given in a paper read on February 15th before the Institu- 
tion of Petroleum Technologists by Mr. W. Hardy Manfield. 
The following particulars have been gathered from that 
paper: 

It appears that the principal deposits of oil shale in 
England are those in Dorsetshire, with which the paper is 
chiefly concerned. Successive beds of the shale may be 
observed in the face of the cliffs along some three or four 
miles of coast. ‘‘Commencing about two miles west of 
St. Albans Head,” says the author, ‘ they extend west- 
ward past Kimmeridge, the village from which the forma- 
tion takes its name, to Gad Cliff, where they dip sharply, 
and the overlying Portlands, Purbecks, Wealden, and 
finally the chalk constitute the coast in turn for some 
seven miles.” They reappear at Ringstead Bay, and are 
met with on the coast two miles farther west near 
Osmington Mills. There are outcrops in various other 
points on the south coast in the vicinity, and Kimmeridge 
clay actually extends across England in a north-easterly 
direction as far as the Humber, though it is generally at 
some depth from the surface. 

The shales of Kimmeridge and some of their attributes 
were known in very early days. There is evidence that 
potteries existed in the neighbourhood long before the 
period of the Roman occupation, and it is surmised that 
the shale was used for fuel at these potteries. 
any rate, largely employed for the purpose of fuel in later 
times, and is still so used by some of the cottagers at the 
present day. 
what was done with the shale in early times, but in the 


sixteenth century the sixth Baron Mountjoy, who died in | 


It was, at | 


Beyond this, nothing much is known of | 
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death by Sir William Cavell, who also made glass, and 
evaporated sea water so as to obtain salt, using the shale | 
for fuel. 

Nothing appears to have been done in the direction of | 
obtaining oils from the Kimmeridge shales until in 1848 | 
a company was formed to work them. The raw material | 
was then shipped to Weymouth, where it was subjected to 
destructive distillation, and the resulting oil refined. The | 
following products were obtained :—Naphtha, burning 
oil, lubricating oil and tar varnish. Apparently some 
10 per cent. of the volatile matter was left in the ash, and | 
when the ammoniacal liquor and tar were mixed with 
this residue a fertiliser, which was said to be of great value, 
was produced. The author remarks that the Kimmeridge | 
shales were hence worked for the production of oil before 
any others, except perhap$ those at Autun. 

Six years after it was first formed the company was 
reconstructed, and it then started works at Wareham, | 
chiefly with the object of producing manure. The shale | 
was there subjected to low-temperature distillation, and | 
the residue formed was treated with sulphuric acid. 
During the process an amount of shale—presumably | 
one ton— gave the following products : — Naphtha, 
74 gallons; lubricating oil, 10 gallons; pitch, 1 cwt.; | 
residue, 114 ewt.; together with ‘ some fine paraffin wax 
and gas.” 

Apparently, however, the company, though it was to | 
some extent successful, did not continue its operations | 
for many years, for in 1858 a French company obtained 
a lease of the shales and commenced exporting them to 
Australia and other places. This venture was, however, | 
wrecked by the importation of petroleum into this country. | 
Thereafter, sundry other small companies leased the shales. 


substance was continued for sqme years after the Baron s | 


One of these, which made the residue do duty as a sanitary 
agent, was fairly successful, but it failed through lack of | 
capital. Another company then tried its hand at the | 
production of oil, but it does not seem to have survived | 


very long, and after that nothing much seems to have | 
been done in the direction of working the shales for some | 
twenty-five years. 

In 1857, however, a deposit was discovered by the 
author’s father at Portesham, but as it was eight miles 
to the nearest railway station or port nothing was done 
with it until 1884. Then, a railway having been made, a 
shaft was sunk and other borings made, with the result 
that some hundreds of tons of shale were sent to Scotland 
for distillation, but a sufficiently high price for the under- 
taking to be made to pay was not obtained, and opera- 
tions were suspended: They were recommenced in 1889, 
and another consignment of shale was sent to Scotland, 


1593, found out that some of the Kimmeridge schists | but the oil produced from it was accidentally burnt. | 


could be made to yield alum. The production of that ' 


After such a series of disappointing ventures, it would 


| view, 


| of motor spirit and fuel oil. 
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not have been surprising if no further attempt had been 
made to work these Kimmeridge shales commercially, 
but in 1903 a fresh consignment of shale was, on the advice 
of Sir—then Dr.—Boverton Redwood, sent to Scotland 
from Portesham, Kimmeridge and Ringstead. The yields 
of oil and sulphate of ammonia from all these samples was 
most satisfactory, but the sulphur content was too high. 

The Admiralty specification then limited the sulphur 
content of the oils it would purchase to 0.75 per cent. 
It was deemed necessary therefore to wait until it was 
discovered how’ to tackle the sulphur question satisfac- 
torily, so as to be in a position to render the oil saleable 
in large quantities, before starting local works. With this 
remarked the author, “‘ a large amount of money has 
been and is being spent.’ The revised Admiralty speci- 


| fication, published in 1912, which raised the permissible 


sulphur limit to much-needed 
encouragement. 

Oil from all shales contains sulphur, but most of the 
shales worked produce oil with less than | per cent. of 


this impurity. Unfortunately, oil from the Kimmeridge 


3 per cent., gave some 


| shales distilled in the ordinary way contains from 5 to 


8 per cent. of sulphur, and the shales richest in oil contain 
the most sulphur. The author discusses the question of 
the removal of the sulphur from the shale itself or the pre- 
vention of its association with the oil. ‘‘ This canbe done,” 
he says, “‘ but the process is not commercially available, 
and up to the present no system which is sufficiently 
economical and practical has been devised.”” He describes 
the numerous methods which have been tried and failed, 


| and he appeals for a general interchange of ideas on the 


subject. He is of opinion that though the problem if 
attacked independently by numerous investigators might 
take years to solve or never be solved at all, the solution 
might, by the free interchange of results achieved, be 
arrived at in a few months or even weeks. 

If some process by which this difficulty could be econo- 
mically overcome could be devised, it would enable vast 
deposits of shale, not only at Kimmeridge, but in other 
parts of the globe, to be usefully employed for the supply 
Mr. Manfield,is of opinion 
that, unquestionably, the difficulty will eventually be 
removed, and he is even hopeful that at no very distant 
date the Kimmeridge district may occupy a prominent 
| position in the petroleum industry. 








Or machine tools imported into New Zealand in 1914 
| the United Kingdom supplied nearly two-thirds; the 
remainder was shared by the United States and Germany, 
the latter country being credited with 5 per cent. 
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THE BUOYANCY OF ZEPPELINS. 


A PARENTHETICAL remark in a leading article last 
week, to wit the implication that the compressed air 
in the ballonets of a Zeppelin places a reserve of 

- buoyancy at the command of “the navigator, has 
caught the attention of a correspondent. His letter 
taking exception to this remark of ours will be found 
printed elsewhere in this issue. The point is of con- 
siderable interest, and as it may have puzzled other 
readers we propose here to diseuss it somewhat fully 
and incidentally to mention certain other aspects of 
the whole question of the buoyancy of dirigible 
balloons. 

Touching our correspondent’s point, we may say 
at once that we can find no reason to alter our views. 
It is to be admitted that both on the construction 
and on the handling of Zeppelins successful seerecy 
has been maintained in many respects, and that an 
authoritative statement as to the precise function 
of the ballonets inside the gas chambers is, so far as 
we can discover, not within our power to quote. 
It is, of course, generally known that one of the 
functions of the ballonets is, as our correspondent 
remarks, to keep the gas chambers constantly dis- 
tended to their full extent without ‘incurring either 
a loss of gas or excessive stress in the envelopes of 
the gas chambers. If the-gas chambers are filled 
and closed before’ the start, then when the vessel 
has risen in the air the lessened atmospheric pressure 
outside the gas chambers coupled with the ground- 
level atmospheric pressure inside may severely stress 
the material of which the envelopes are composed. 
Ordinarily, this would be avoided by deliberately 
allowing,some of the gas to escape. On coming down 
again -the increasing external atmospheric pressure 
tends to overcome the now reduced internal pressure, 
and so causes the gas chambers partially to collapse. 
In each chamber of a Zeppelin there is a ballonet, 
which at will may be blown up or deflated. It is 
wholly or partially charged with air before the start. 
To meet the increased pressure in the gas chamber 
due to an ascent, some or all of the air is allowed to 
escape from the ballonet until the extension of the 
gas volume allows the gas pressure to fall to the 
external value. On descending, the ballonets are 
once more blown up by air to the required degree 
to prevent the gas chambers from partially collapsing. 

There is every reason, however, to believe that the 
gas pressure in a Zeppelin is always maintained at 
some pressure above the atmospheric. A suitable 
fabric capable of withstanding such pressure and at 
the same time giving the requisite degree of im- 
perviousness has, if we can trust Count Zeppelin’s 
own words, been discovered, and is in use. By 
using a pressure greater than that of the atmosphere 
the density of the gas is, of course, greater than it 
need be, so that the lift obtained per cubic foot is 
proportionately less. There are, however, certain 
compensating advantages in the use of a super- 
atmospheric pressure in the gas which compensates 
for this drawback. 

Under these conditions the ballonets must obviously 
be connected to the delivery of a fan or a compressed 
air flask or other source of the requisite super- 
atmospheric air pressure. 

We have stated that there is ground for believing 
that super-atmospheric pressure is employed in the 
gas chambers of Zeppelins. An interesting piece of 
evidence on this point is directly available. A cubic 
foot of air weighs 0.08071 lb. and a cubie foot of 
hydrogen 0.00562 1b., both at 0 deg. Cent. and 
76cm. pressure. The net lift obtained from a cubic 
foot of hydrogen is thus the difference of these two 
numbers, or 0.0751 lb. Now, according to Herr 
Dornier, Count Zeppelin’s engineer, the designers 
reckon on a buoyancy of only 0.0686 Ib. per cubic 
foot of gas. In other words, the density of the gas 
used is 0.08071 — 0.0686, or 0.01211 in Ib. per 
cubic foot—a little over twice the normal density of 
hydrogen. The pressure used, it may be hazarded, 
is therefore about twice that of the atmosphere. 
There is a little doubt in this matter, for we are not 
sure that Herr Dornier’s figure is taken from the 
standard basis of temperature and pressure. The 
point, nevertheless, affords interesting evidence. 

It may be incidentally remarked here that the 
figures given above are sufficient to show that the 
‘““marvellous tales of new German gases half the 
weight of hydrogen,” to which our correspondent 
refers, cannot influence anyone of the least importance 
or intelligence. With hydrogen at atmospheric 
pressure the lift obtained is 0.0751 Ib. per cubic foot, 
as stated above. If an absolutely weightless gas or 
a vacuum were used the lift obtained would be equal 
to the weight of a cubic foot of air, or 0.08071 lb. 
The increase of lift would therefore be only 7 per cent. 
orso. For a gas half the weight of hydrogen it would 
only be about 34 per cent. 

We have also stated that there are certain advan- 
tages in using super-atmospheric pressure in the gas 
which may be held to compensate for the loss of lifting 
power invclved—a loss amounting on the above 
basis to some 9 per cent. These advantages relate 
te the control of the vessel during flight, and are 
dependent upon the fact that it is within the power of 
the navigator to pump air into or extract it from any 
or all of the ballonets at will. 

To make the principle involved in this matter clear, 


consider a closed spherical balloon divided internally 
into two chambers by a ¢ollapsible partition. Before 
starting let us pump gas into the upper chamber 
until the whole sphere is filled with gas at a pressure 
a little in excess of the atmospheric. Now blow up 
the lower chamber to its full or a fraction of its extent 
with air. As this is being done the pressure in the 
gas, of course, rises. At the end of the operation 
the gas and air will have reached a common pressure, 
say, for example, twice that of the atmosphere. 

It is in some such condition as this that, according 
to our way of thinking, a Zeppelin sets out on its 
journey across the North Sea to raid. us. Let the 
weight of air displaced by the whole sphere in the 
figure be W,. Let the weight of compressed gas in 
the compartment A be W,, and of compressed air 


ae 


in the compartment B, W,. Then the buoyancy of 
the sphere at the beginning of its journey is W, — W, 
— W.. Suppose that through the accumulation of 
a snow load or of condensed moisture or from other 
cause, it is necessary on the journey to increase the 
buoyancy of the sphere without entailing a descent 
to a lower level. The navigator under these coh- 
ditions can release the compressed air in the ballonet 
to the required extent. If he releases it wholly the 
gas will refill the whole of the sphere. Its volume 
increases and its density decreases. Its weight 
remains constant. The buoyancy of the sphere 
becomes W, — W,. It has been increased by the 
amount W,, represented by the weight of air origin- 
ally pumped into the ballonet. Put in the. briefest 
way possible, air ballast is used instead. of sand ballast. 

It is clear that there being no additional load in 
the matter the ballonets give the navigator the power 
of suddenly increasing his buoyancy and so rising 
quickly to escape his enemy’s defences. The analogy 
in this respect with the submarine and its. ballast 
tanks for diving purposes is very complete and 
obvious. It is further to be remarked that by empty- 
ing or filling the ballonets forward or aft as required 
the navigator has at his command a means of steering 
his vessel in the vertical plane. For by working them 
independently he can increase or decrease the buoy- 
ancy of his ship at the forward or after end to suit 
his needs. . This is not a fantastic suggestion. It is 
the principle adopted both by Parseval and by Major 
Gross. Of course, the Zeppelin is provided with 
vertical rudders, and possibly still with water 
ballast tanks, but it may be snggested that these 
are merely used to correct small departures from the 
fore and aft trim which it is desired to maintain, and 
that the ballonet method is used to increase the 
facilities for manceuvring in the vertical direction. 


‘There is no reason why both methods should not be 


provided on the one ship, just as both trimming tanks 
and hydroplanes are provided on a submarine. 

The question may be asked: Could ballonets of 
a reasonable size be used in the manner indicated to 
give a reserve buoyancy of any amount worth men- 
tioning ? A cubic foot of air_at twice the atmospheric 
pressure weighs 0.1614 lb. To secure a reserve buoy- 
ancy of a ton, therefore, by the ballonet method there 
must be provided ballonets having a capacity of 
13,880 eubic feet. The gas capacity of the ‘* Sachsen ”’ 
—a Zeppelin built just before the war—is 734,550 
cubic feet, more than fifty times the ballonet capacity 
indicated as required. There is reason to believe that 
the. ballonets fitted have capacities considerably in 
excess of a fiftieth of the gas volume, and that they 
are somewhere in the neighbourhood of a tenth. 
Obviously, then, a very considerable reserve buoyancy 
can be obtained by means of the ballonets, and still 
leave them partially inflated, so as to exercise their 
normal function after the full reserve buoyancy is in 
use. 

It must be remarked in conclusion that reserve 
buoyancy is essential if a balloon or dirigible is to 
fulfil any practical purpose. In a balloon, of course, 
it is obtained by taking ballast-on board at the start 
and dropping it overboard as required on the journey: 
Such a method, in the words of a German authority, 
Colonel Hoernes, “is too crude and primitive to be 
followed in the case of a dirigible. And,’’ he adds, 
‘**even if the method is to some extent applicable to 
the dirigible in a modified form, it should, neverthe- 
less, only be used during the last part of the journe 
in landing,” for “‘ otherwise it will greatly curtail 
the length of the journey.”” The method is open to 
two other objections. First, ballast of the sand bag 
or water type once discharged cannot be recovered 
as may be required at some later stage of the journey. 
Secondly, sand bogs dropped from Zeppelins flying 
over hostile country would give the alarm and lead 
to the detection of their presence and of the route 
being followed before they reached their objective. 
To neither of these objections is the ballonet method 
open. The ballast used is simply the medium sur- 





rounding the vessel. 


FUEL ECONOMY. 


Srvxce the British Association at its Manchester meeting 
last September appointed a committee under the chair- 
manship of Professor W. A. Bone, F.R.S., Professor of 
Chemical Technology at the Imperial College of Science, 
to investigate the whole field of fuel economy, fairly rapid 
progress has been made in getting to work. 

At the meeting of the Society of Chemical Industry on 
Monday, March 6th, Professof Bone gave some interesting 
further information as to the manner in which the British 
Association Committee is going about its work. In 
appealing for all the technical ist possible, he 
mentioned that the scope of the inquiry was found to be 
so wide that the Committee had resolved itself into five 
sub-committees or groups each under a separate chairman. 

The first will deal with chemical and statistical matters, 
including the chemical nature of coal and the characters of 
the principal British coal seams, under the chairmanship of 
Dr. Dunn, of Durham. 

The second sub-committee has under its charge questions 
relating to carbonisation, including gasworks, coke ovens, 
low temperature distillation and the products derived 
therefrom. The chairman is Mr. Greener, a large coke 
oven proprietor in the County of Durham. 

The third sub-committee deals with power and steam- 
raising, including the organisation of public power schemes. 
The chairman in this case is Mr. C. H. Merz, who organised 
the power scheme now supplying Durham, &c 

The fourth sub-committee has in charge the metallurgical 
and ceramic industries, and the chairman has yet to be 
appointed. The sub-committee includes representatives of 
the iron and steel industry. . 

The fifth and final sub-committee is one which has been 
formed to co-ordinate the work of the several local com- 
mittees, such as those in Manchester, Sheffield, Leeds, &c., 
constituted for the investigation of the pollution of the 
atmosphere and the domestic production of smoke. Of 
this committee Mr. Symon, chairman of the Manchester 
Air Pollution Committee, is in charge, and he also acts as 
general secretary to the main committee. 

It will be the first duty of each sub-committee to collect 
all available information and endeavour to come to some 
judgment upon it. For instance, the committees on the 
production of power, steam-raising and metallurgy will 
endeavour to arrive at a judgment as to the probable 
average efficiencies actually realised and the best average 
efficiencies which might be expected by the use of the best 
appliances and methods, and the probable margins of 
economy. 

It has been arranged that the general committee shall 
sit at intervals to receive and discuss memoranda from the 
sub-committees, and such as are approved will probably be 
referred to a special sub-committee. When this work of 
reviewing the present state of science and practice relative 
to coal in various industries is completed, the Committee 
will proceed to consider ways and means of effecting 
economies. This of the inquiry will necessarily 
include a consideration of how far and on what lines the 
Government may help, either by the establishment of 
Fuel Advisory arid Central Boards, or by large scale experi- 
ments in a central fuel experimental stations, or by both. 














BOOKS OF REFERENCE. 
"No. V.* 


L’ANNUAIRE POUR L’AN 1916, which is published by 
the French Bureau des Longitudes, and may be obtained 
at the price of If. 50 cents from Gauthier-Villars et Cie, 
55, Quai des Grands Augustins, Paris, has just reached 
us. It is, as usual, in its familiar pink cover, and its con- 
tents are very similar to those of former years, but brought, 
of course, up to date. We notice, however, that whereas 
the astronomical section contains some notes on seis- 
mology, sundials, and solar physics, there is no reference 
to the variation of dip of the magnetic needle in France, 
to the variation in gravitational attraction in different 
places, or to the calculations of altitudes from barometrical 
observations, nor is any information given regarding 
stellar parallaxes, double stars, the movements of stars 
and stellar spectroscopy. These matters are, apparently, 
to receive attention in next year’s issue. In asupplement 
are given some useful data for the year 1917, such as 
eclipses of the sun and moon, the hours of rising and 
setting at Paris of the sun and moon, phases of the moon, 
a comparative table of the various calendars in use— 
Gregorian, Julian, Mahomedan, Jewish, Republican, and 
Coptic—as well as tables of tidal coefficients. There are 
two special articles. The first, which is by M. G. Bigour- 
dan, is entitled ‘‘ La Pression Barométrique Moyenne et le 
Régime des Vents en France,” and the second, which is by 
M. Emile Picard, is an obituary notice of Commandant 
Emile Guyon. 





To all outward appearances absolutely unaffected by 
the war, the 1916 edition of ‘‘ Sells’ Directory of Tele- 
graphic Addresses ’’ has made its appearance. This bulky 
volume is obtainable at a cost of 25s. from Business 
Directories, Limited, 166, Fleet-street, London, E.C., and 
it is money well spent, because no business house of any 
pretensions can afford to be without this invaluable book 
of reference. In addition to alphabetical lists of firms in 
London and the country, with telegraphic addresses and 
telephone numbers,’ with their corresponding indices, it 
contains classified trade lists for the whole of the United 
Kingdom, British Empire overseas and foreign cable 
addresses, telegraph tariffs, trade marks and brands, and 
a list of British consular representatives in foreign 
countries. The classified trade list contains upwards of 
3400 separate trade headings, many new headings, 
particularly in connection with the chemical industry, 
having now been added, arfd there are the names and 
addresses of 100,000 firms in the United Kingdom engaged 
in multifarious trades, which are grouped under their 
respective headings. A new subsection, which contains 
the announcements of contractors to his Majesty’s Govern- 
ment, has been added. = 





* No. 1V. appeared March 3rd. 
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RAILWAY MATTERS. 





Or 1500 eligible men on the Highland Railway, only 
eleven had, at the date of the annual meeting of the 
company, not attested. 

Tue South-Eastern Managing Committee is closing, as 
from April 3rd, some of its stations in South London. In 
all cases other means of conveyance are gvailable. 


AFTER some little delay the London and South-Western 
electrical services, wa the Hounslow loop and the new 
station at Barnes Bridge, were brought into use on Sunday, 
the 12th inst. 

In this column of our issue of February 11th we 
mentioned that women were being employed as engine 
cleaners on the French railways. It is now stated that 
women are being so employed on the London and North- 
Western Railway at Crewe. 


THE Scottish railway companies have given public 
notice that from the 20th inst. the rdte from Caledonian 
and Nortk British stations to other stations in Scotland 
will, where they are not already at the maximum, be raised 
to the maximum, less 10 per cent. 


Tue Salt Lake and Ogden Railway was able to complete 
over half a mile of street track last winter by heating the 
concrete with car heaters. The concrete was poured 
through chutes direct from the mixer to the track, and 
the heaters were then installed at intervals of 10ft. and 
connected ten in series on a 720-volt circuit, keeping the 
concrete warm until it had set. Canvas was stretched 
over the green concrete and current was taken from the 
trolley wire by means of a fishpole connection. 


Mr. PretyMAN informed a deputation from Dover Town 
Council recently that the cost of restoring the line between 
Dover and Folkestone, blocked by an extensive landslide, 
would be about £250,000, and that he was sure the Treasury 
would refuse consent to the necessary capital being raised 
unless the War-office considered the line of strategic 
necessity. Mr. Pretyman said he would endeavour to 
secure better railway facilities for passengers, and also take 
up with the company the question of the recently increased 
goods rates. 


Dvurine the month of February 6720 tons of iron and 
steel in railway material, to the value of £83,631, were 
exported, as against 23,413 tons in the corresponding 
month of 1915, and 43,964 in 1914. The value of the 
locomotives exported was £111,273, as against £186,585 in 
1915 and £383,525 in 1914. Railway carriages exported 
were of the value of £25,809, as against £60,521 in 1915 and 
£75,281 in 1914. Railway wagons to the value of £26,660 
were exported in 1916, as against £130,327 in 1915 and 
£273,501 in 1914. 


THE engineers of the United States Government, who 
are engaged in building railways in Alaska, have been 
concentrating their attention on the main line from 
Anchorage-on-Ship Creek to Matanuska Junction, a length 
of forty miles, which has now been opened. The main line 
branches off in a direction due north at the latter place to 
Fairbanks, a distance of 356 miles. The extension of the 
main line is, however, not being taken in hand at present, 
preference being given to the branch to the Matanuska 
coalfields, distant about eighty miles. 


THE fiscal year of the railways of the United States now 
ends on June 30th. Many officers being of the opinion 
that it would be better were the year to close on December 
3lst, the Assoéiation of American Railway Accounting 
Officers has taken a vote of the chief executive officers, 
and of 276,177 miles represented by the canvass, the officers 
of 235,902 miles, or 85.5 per cent., are in favour of the 
change. No change can, however, be made without the 
consent of the various state railway commissions and of 
the Inter-State Commerce Commission. These bodies 
have, however, shown a willingness to co-operate which is 
very encouraging. 


Wirn the issue of the Board of Trade Report on the 
Jarrow accident, it may be assumed that all the reports 
on accidents that occurred during the year 1915 have now 
appeared. If such be the case, then there were 20 acci- 
dents inquired into, 8 of which were fatal, resulting, in the 
aggregate, in the death of 270 passengers; of these the 
most serious were Ilford, 10 deaths; Quintinshill, 225 
deaths Weedon, 10 deaths; and Jarrow, 18 deaths. 
The causes assigned by the Board of Trade inspectors in 
the above twenty accidents were as follows: drivers 
overrunning signals, six; faults of ‘signalmen, four ; 
signalman overlooked standing train, two; and one each 
owing to the following : irregular shunting in fog, imperfect 
look-out in fog, train out of control, permanent way defec- 
tive, locomotive defective, imperfect danger signal taken 
as ‘clear,’ defective axle, derailed wagon fouled main 
line. Some time ago it was arranged that, owing to the 
railway companies being so busy, thére should be fewer 
inquiries, but notwithstanding this there were at least as 
many in 1915 as in 1914, as compared with thirty in 1913. 


TuE difficulties experienced by trade, industry and agri- 
culture in the forwarding of goods by rail were recently 
discussed at some length in the French Senate, when 
serious complaints were made of the long delays which are 
taking place. The causes of the crisis are the diminution 
in the quantity of rolling stock, as a result of the war, the 
defective circulation of the rolling stock, inadequate supply 
of labour and the insufficient capacity of the sorting sidings, 
which were not prepared for war conditions. It appears 
that out of the total rolling stock in the country, 54,000 
wagons were seized by the enemy, but as 3000 German 
trucks were retained, and 7000 Belgian wagons were avail- 
able, the difference works out at 44,000 wagons. If to 
these are added approximately 20,000 wagons retained for 
military requirements, a total deficit of from 60,000 to 
70,000 wagons exists. To remedy the matter about 2500 
wagons are being obtained from England, which will release 
an equivalent amount of French rolling stock, 24,600 new 
wagons have been ordered, and a further supply of 10,000 
is in negotiation, all of which will be delivered in the present 
year, beginning from this month. It is therefore expected 


that the difficulty will be progressively reduced, in conjunc- 
tion with the improvements which are being effected in the 
circulation of the wagons. 





NOTES AND MEMORANDA. 


In the November issue of the Wireless World a seemingly 
simple problem dealing with the resistance of a wire cube 
was published as an exercise for readers’ wits. The answer 
appeared in the following issue, but so much interest was 
aroused in the problem that Dr. J. A. Fleming has contri- 
buted to the present issue an article dealing fully with the 
subject from all aspects, and completely confirming the 
correctness: of the official solution, which had been 
questioned by one or two correspondents. 


In the Colliery Guardian recently Mr. E. Gevers-Orban 
contributed an article entitled ‘‘ Coke, Anthracite Slime 
and Anthracite Duff as Boiler Fuel.’”’ A low refractory 
vault above the grate forces the burning gases upwards 
and brings them in contact with the coal entering the 
furnace from a hopper. In this way coke dust ignites 
easily, as also does anthracite slime and duff. Wet 
anthracite slime burns regularly with 30 per cent. ashes 
and 18 per cent. water without additional fuel, and raises 
steam for electrical purposes. Each pound of slime raises 
3 lb. of steam at 120 Ib. pressure. 


Mr. H. W. Bowpen, referring to the use of coke breeze 
under the boilers at the South Metropolitan Electric Light 
and Power Company’s station, mentioned at the company’s 
meeting recently that the results obtained over a period of 
nearly twelve months showed a eonsiderable saving, not- 
withstanding excessive repairs due to design and stressed 
conditions. Although, owing to the demands on the plant, 
the experiment had been abandoned, he saw no reason to 
prevent the exclusive burning of coke breeze (unassisted by 
coal) in a boiler-house properly designed and ventilated. 
This was important when using forced draught with a 
sulphurous fuel. 

WaTER and quicksand are always sources of trouble 
when an excavation is made at the plant site of the 
Massillon (Ohio) Electric and Gas Company. The latest 
trouble was encountered when the company’s workmen 
began to excavate for the foundations and condenser pit 
of a new 6000-kilovolt-ampére turbo-generator. In this 
case, to remove the water a sump in the excavation was 
connected by a 4in. pipe line with the Le Blanc condenser 
of a 2000-kilowatt machine already operating in the 
station. The condenser took its cooling-water from the 
pit through this pipe instead of from a canal. As the 
pit was excavated the pipe line was lowered by adjust- 
ing a double-L connection. placed in the line for this 
purpose. This scheme, besides providing an inexpensive 
means of lifting the water, possessed a further advantage 
in that it provided the condenser with colder ‘circulating 
water than it was possible to obtain from the canal. 


8. E. Doane, chief engineer for the National Lamp 
Works of the General Electric Company, Nela Park, 
Cleveland, Ohio, speaking before the Western Association 
of Electrical Inspectors, said that the measurement of the 
temperature of gas-filled lamps is attended by many 
difficulties on account of the fact that the light rays are 
intercepted by the thermometer used, and upon their 
interception are transformed into heat. Careful tests 
which have been made in the Nela Park laboratories, how- 
ever, seem to indicate that the maximum temperature 
obtained by gas-filled lamps is 150 deg. Fah. Mr. Doane 
declared it to be his belief that the lamps themselves, as 
far as temperature is concerned, are safe enough. It is 
true, however, he said, that the bases of gas-filled lamps 
do become hotter than the bases of the former tungsten 
lamps, but in general it has been found that sockets and 
the wire in them are not affected by the temperature 

roduced by the lamps. Contrary to expectations, it has 
Caen found that rubber-covered wire withstands the 
temperatures produced by the lamps better than any 
other wire yet investigated. 

Mr. CuarRtes R. Daring recently read a paper on 
“* Optical Appliances in Warfare ” at the Royal Society of 
Arts. He said that an unforeseen demand for optical 
instruments had arisen, and it was gratifying to know that 
our opticians were responding well to the call. We had 
allowed Germany to get a long way ahead of us in some 
respects in relation to optical appliances, and for a simple 
reason. In Germany manufacturers and men of the 
highest scientific attainments had co-operated ; in this 
country they had not. The commercial realisation of an 
idea was quite a different matter from its mere inception ; 
and unless our best scientific men were willing to give some 
of their time to production, and not confine themselves to 
research in so-called ‘‘ pure ’’ science, there was little hope 
of improvement in the future. Manufacturers had received 
plenty of advice but no practical help in the past. A step 
in the right direction would be greatly to extend the 
activities of the National Physical Laboratory, so as to 
enable it to assist in problems of production in the case of 
industries of a highly scientific character, of which optical 
appliances formed a characteristic example. Given the 
glass, he did not think there was any doubt that our 
instrument makers could turn out the article. 


ConcRETE makes a cheap floor for a workshop, but in 
many cases its efficiency is often spoiled through its getting 
cracked after some little time, and eventually more or less 
broken up. As the cause of this is not generally under- 
stood, the following remarks by Mr. B. Davis, H.M. 
Inspector of Factories for the Kent district, may be of 
interest. \He remarks: In addition to the obvious reason 
that builders often use too much sand in proportion to the 
cement, an insufficient thickness and bad foundations, 
there are others due to ignorance when the intention is 
good. Mixtures of sand and cement expand when they 
are wet, and contract as they dry, and within limits the 
greater the proportion of cement the greater the expansion 
and contraction. A common practice is to put down a 
first layer of material with a small proportion of cement, 
to let this dry, and then put on top of it a thiri layer with 
a large proportion of cement. This top part thus remains 
a separate layer instead of bonding with the lower part, as 
it would have done had it been put on at once on the still 
unset lower portion, while, being richer in cement, it 
expands and contracts more than the lower part, with the 
result that it may be rapidly broken up. For large 
surfaces, however good the work and material, the expan- 
sion and contraction are almost certain to produce cracking 
unless the work is divided up vertically into sections with 
thin strips of wood between them. 




















MISCELLANEA. 


THE examination usually held in June at the Royal 
Naval College, Greenwich, for the entry of probationary 
assistant constructors from outside his Majesty's service 
and private students of naval architecture, will not take 
place this year. 

AccORDING to the Shipping Gazette the Japanese Govern- 
ment has stated that the new wireless station at Funabashi, 
near Tokio, is completed, and will be ready for trans- Pacific 
communication soon after the new year. Experiméntal 
work between Honolulu and Funabashi has been going on, 
and it was said recently that reports indicate that the 
system is working in splendid fashion at both terminals, 
which are separated by a distance of 3400 miles. 


In order that British manufacturers may have an 
opportunity of familiarising themselves with German 
methods of publicity, the Board of Trade has collected 
over 3000 specimen catalogues of German origin, and these 
may be inspected at the Foreign Samples Section of the 
Commercial Intelligence Branch, 32, Cheapside, London, 
E.C. The collection, which is illustrative of a great variety 
of industries, includes 887 catalogues of machinery. 


WueEn the approval of the Board of Trade is obtained, 
the council of the’ Institution of Electrical Engineers 
proposes to call a special general meeting of the mem- 
bers to consider and, if approved, to adopt an addition 
to the articles of association whereby, in the event of a 
state of war arising between Great Britain and any other 
country or state, any member of any class who at any 
time during such war shall be a subject of such enemy 
country or state shail forthwith cease to be a member 
of the institution, and in the case of the European war of 
1914 all such members shall cease to be members of the 
institution on and after a date which will depend on the 
date of confirming the resolution. 


Mr. W. G. Wickuam, late H.M. Trade Commissioner for 
New Zealand, states in the Board of Trade Journal that the 
electrical machinery and cables imported into New Zealand 
in 1914 were almost entirely for lighting, telegraph and 
telephone purposes. The value of this.machinery imported 
under the preferential tariff was £147,954 from the United 
Kingdom, and £236,163 altogether, including other 
countries. Under the general tariff the total amount 
imported was £156,005, of which the United Kingdom 
supplied £123,916. In every line the United States was 
the chief competitor, with Germany foliowing at a long 
distance. It is satisfactory to note that two-thirds of the 
generators, motors and transformers imported came from 
the United Kingdom, as did more than half of the lamps 
and fittings. 

Ar the University of Illinois what is claimed te be a new 
method of producing pure iron has been discovered by 
Dr. Trygve Yensen, during an investigation of the mag- 
netic properties of iron’ and iron alloys. The method 
used consisted of melting electrolytically refined iron in 
@ vacuum, thus reducing the impurities far below any 
point that had been reached by previous investigators. 
The magnetic properties of this vacuum-fused iron have 
proved to be as remarkable as its purity. Its maximum 
permeability—that is, measure of ease with which it can 
be magnetised—was found to be two or three times higher 
than fex the best magnetic iron or iron alloy previously 
produced. A practical result of this investigation is that 
if it should turn out to be commercially profitable the 
amount of material needed for electrical machinery, such 
as transformers, would be reduced by half, and the losses 
that occur continuously as"long as the machine is in opera- 
tion would be greatly minimised. 


Iron ore is found in almost every province in China, 
but only in a few districts is it worked on an extensive 
scale. The annual production of pig iron in Hupeh in 
the last two years was about 160,000 tons, while the total 
amount produced in Shansi, Mukden, and all the other pro- 
vinces put together was also about 160,000 tons. If up-to- 
date methods of smelting were employed the output of pig 
iron, besides supplying the country’s needs, would permit 
of large shipments to foreign ports, especially to Japan 
and the United States. The most important tin deposits 
are those of Yunnan, Kiangsi, Honan, Kweichow and 
Szechwan. The annual output of pure tin in these is 
about 4000 tons, not counting a considerable quantity 
of tin ore produced in other provinces. Copper comes 
from Yunnan, Szechwan, Kirin, Anhui and Kansu. The 
annual production of pure copper is 4,000,000 catties 
(about 2400 tons). China is the largest producer of anti- 
mony in the world. The chief centres of production are 
in Hunan, Yunnan and Kwangtung, and the annual 
production is about 20,000 tons of crude, 4000 tons of 
refined and about 15,009 tons of ore. The most important 
lead deposits are those of Hunan, Yunnan, Kwangsi, 
Szechwan and Kweichow, with an annual production of 
ore of 16,000 tons. 


In connection with two accidents to miners’ lamps in 
December. the Home Secretary has issued a statement to 
makers of electric safety lamps. Both lamps were 
approved types, and the accidents were due to ignition of 
celluloid. While the lamps were in use underground 
a quantity of dense smoke was evolved inside the 
lamp, and in one case such pressure was developed as to 
burst the lamp open. In the other case the lamp did 
not burst, as it was not tightly screwed up, and the 
pressure was relieved by the gas escaping. On subsequent 
examination and experiment it appeared that the accidents 
were due to the loose spring terminals with which the 
lamps were fitted having been accidentally bent over, 
and coming into contact, with the result that the accu- 
mulator was short-circuited, and the heat thus generated 
was sufficient to decompose the celluloid of the accumulator 
case. In order to prevent the occurrence of accidents of 
this kind in future, the Home Secretary has decided to 
prohibit the use in approved miners’ electric safety lamps 
of spring terminals liable to be bent over, and a general 
provision to this effect will be included in the next safety 
lamp Order to be made shortly. Any electric lamps at 
present in use which are fitted-with such terminals should 
accordingly be refitted at once with rigid terminals—this 
has already been done by the maker of the type of lamp 
with which the accidents occurred. 
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LACKAWANNA RAILROAD—REPLACEMENT LINE 


‘(For description see page 229) 

















VIEW SHOWING TUNKHANNOCK VIADUCT AND OLD LINE 
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The Super-Submarpine. 


THE renewed threat of indiscriminate attacks on 
mercantile shipping by submarines which has recently 
been made by Germany has given rise to many 
rumours that some unknown terrors in the form of 
new submarines of large, if undefined, proportions 
or potentialities are about to be let loose in the Narrow 
Seas. In his “ Fringes of the Fleet’? Rudyard 
Kipling has remarked that “ when the war was young 
this sort of warfare gave splendidly frightful results, 
but for some reason or other the game is not as 
popular as it used to be.” In fact, the submarine 
warfare that commenced a year ago diminished con- 
siderably before the year was out. The danger was 
not merely met, but very nearly removed by means 
which depend so entirely for their success upon 
their secrecy that they must not be discussed. From 
a purely military point of view the submarine has 
not yet achieved a very great deal, and it may 
reasonably be suggested that the possibilities of the 
German submarine service have been wasted on 
spectacular frightfulness. Once a tool. is wrongly 
used, the process of its evolution may. result in the 
perpetration of even greater errors. 

The present status of the submarine must be 
reviewed both from the point of view of its standing 
as an adjunct to a fleet before the war and of its per- 
formance during the war, before any, even temporary, 
judgment can be passed upon it or any ideas as to 
its future tendencies be formed. After all, a sub- 
marine, or, as the type is now gradually becoming, 
a submersible, is only one of very many dif- 
ferent species of ship. As a ship, it, like other 
vessels, is a compromise between various conflict- 
ing elements, but the broad basis remains the 
same. There are the weights of hull, of pro- 
pelling machinery and fuel, of equipment and 
of armament to consider. The experience of the 
past fifteen years has taught us much as to the 
essential requirements, which in many ways differ 
little from those of surface ships, and from torpedo 
craft in particular, while that of the last fifteen months 
has indicated possibilities far in advance of anything 
that any excepting optimistic enthusiasts would have 
ventured to foretell. The difference between the two 
types mentioned may be said to lie in the fact that 
the submarine is intended to be a vessel which pro- 
ceeds under water most of its time and rises to the 
surface occasionally, whereas the submersible is 
really a surface vessel with submergible qualities. 
in point of fact, the original submarines of the 
Holland and “ A” classes in the Royal Navy spent 
about 97 per cent. of their lives on the surface and 
only about 3 per cent. below, and it may be doubted 
whether, prior to the outbreak of war, even the 
later classes had reduced this disproportion beyond, 
say, 90 and 10 per cent. respectively. 

The submarine started practical life, let us say, 
about fifteen years ago as a harbour defence craft, 
perhaps 60ft. long, with a displacement of about 
70 tons. Driven by gasoline engines of about 60 
horse-power on the surface, or by electric motors 
of about the same power when submerged, it may 
have done seven or eight knots above and about five 
or six knots below water. At the beginning of the 
war the latest types of German vessel—take the 
U 33 type, then approaching completion—were 
about 220ft. long, with surface and submerged dis- 
placements respectively of 670 and 830 tons, and 





-were propelled by twin-screw Diesel engines aggregat- 


ing 2400 brake horse-power, and giving a surface 
speed of 17 knots. 
tubes and two disappearing 3in. quick-firing guns. 
They have proved their capability to proceed great 
distances and. to remain at sea for lengthy periods. 
Developments of this particular type have shown 
that, such vessels can be fitted for mine dropping, 
that attack and destruction of commerce is within 
their powers, and, further, that they can remain at 


These vessels carried four torpedo’ 





sea about as long, if not longer, than a big torpedo 
boat destroyer. We are, so to state, practically in 
an era of super-submarines, if the term may be 
granted, Their function in modern warfare, however, 
is by no means a definite quantity. The small 
harbour defence type of submarine is obsolete. The 
larger coast defence type—say, of 250 to 400 tons— 
is practically so, in spite of its utility, due to its 
actual existence at the time rather than its intrinsic 
merits. The sea-going type—capable of sinking 
Lusitanias and Arabics—has been blotted out by the 
half-dozen by other types of ship expressly designed 
to attend to it. The question as to whether an 
even larger and more powerful type can be successful 
introduces some interesting technical and military 
considerations, especially v s-d-vis other types of 
ship which have been so largely instrumental in 
suppressing the smaller submarines. Now, a sub- 
marine, per se, is an inferior vessel. The smaller 
designs involve a disproportionately heavy type of 
hull, of a ‘shape inconducive to speed. Even the 
larger types—say, of 800 tons and over—require a 
weight of hull distinctly greater in relation to the 
total weight of the complete ship ready for sea than 
surface vessels do.. In the case of the larger type, 
surface speed becomes a sine quad non in order that 
the super-submarine—a term, by the way; that is a 
gross misnomer—may extend its operations beyond 
those of purely submarine attack. This involves, 
in its turn, heavy engines for surface work. Are 
they to be oil engines or are they to be steam sets ? 
The practical limit of size as yet attained in big sub- 
marine engines, or, rather, in oil engines suitable 
for submarine purposes, lies somewhere in the 
neighbourhood of 200 horse-power per cylinder. 
That is to say, a super-submarine requiring, perhaps, 
3600 horse-power to develop a surface speed that will 
enable her to be of any practical surface use, will 
need three engines with six cylinders each. Suppose, 
then, that something a little bigger be attempted, 
and such existed even before the outbreak of war, 
and consequently a more powerful set of propelling 
machinery be required, the solution could only lie 
in a return to the steam engine ; in fact, to oil-fired 
boilers and,. as the lightest known method of using 
steam in an engine, to geared turbines. The larger 
the submarine or submersible, as the hypercritical 
may prefer to designate it, the longer it will take to 
submerge. It is, in fact, tending, owing to the 
difficulty of propulsion attendant on the defects of 
the Diesel engine for large powers, to become more 
and more a surface ship with submergible qualities. 
Let us consider the increase of size. Modern battle- 
ships draw, perhaps, 30ft. to 34ft. in active service 
condition. Super-submarines, which are of lesser 
speed, incidentally, are at least of equal depth to the 
top of the conning tower. For safety’s sake they 
require a big margin of depth; in other words, to 
be clear of big ships they need a depth of fully 100ft. 
to 120ft. in which to mancuvre. Submarines do 
not like to go down too far, for obvious reasons, but 
if they work on the surface they become an easy 
prey for destroyers of vastly greater speed. If they 
seek greater speed by greatly increased dimensions 
they cannot disappear so quickly, and they are less 
easy to mancuvre. Furthermore, by demanding 
the quality of submergence in a vessel as an essential 
feature of the design, a totally disproportionate use 
is made of some of the components of a fighting 
vessel’s displacement. If we increase the scale 
and demand submergible qualities from vessels of, 
let us say, 5000 tons displacement, even the physical 
conditions become hard to get over. The submarine 
would belittle less than 400ft. long by 35ft. in beam 
and depth. At a depth at which submergence is 
conveniently possible, such a vessel would make a 
surface disturbance, not wave-making as ordinarily 
understood by any means, but a surface trace visible 
from a long distance, as in the case of a modern 
torpedo, but for different reasons, that would indicate 
its existence, to the faster surface vessel’s great 
advantage. Submergence, in a way, is a quality 
of defence, but it.may be purchased at too high a 
price. The shape and strength of hull that is required 
for meeting the submerged condition presents diffi- 
culties that introduce disproportionate advantages 
when large sizes are under consideration. Asa sur face 
vessel the super-submarine lacks speed, and as a 
fighting ship the proportionate weight of armament 
is on the low side. 

For operating in the English Channel and the 
Atlantic entrance thereto a hostile submarine has 
more scope if it be of large size than would an English 
or French vessel of the same size operating on the 
shallower German coast. There are, however, 
methods of dealing with submarines of small, medium 
and large types into which we cannot enter. So far 
they have proved remarkably successful. It is not 
too much to require from anyone who appreciates the 
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past success in the disposal of hostile submarines to 
ask them to believe that future practice with regard 
to dealing adequately with their successors will be 
in no way any less efficient or comprehensive. That 
the type of boat has improved, that its speed is 
greater, that it can remain longer at sea, that it may 
carry a more powerful gun, or be able to drop more 
submarine mines is perfectly possible. _On the other 
hand, the question whether a hostile super-submarine 
is a type that can seriously affect our naval supre- 
macy is one that can be safely answered in the 
negative. 


Standardised Ships. 


An advertisement has been recently appearing in 
American newspapers which seems to be regarded in 
some quarters as if it heralded the dawn of a new era 
in shipbuilding ; it announces that arrangements have 
been made to supply ships of standard design at the 
rate of one per month, or from stock in hand. The 
advertisement reads, “ Stock cargo steamships, 7200 
tons d.w. capacity. Classification 100 Al. Br. 
Lloyds. Scotch boilers. Triple-expansion engines. 
Speed 10} knots, 114 knots on oil fuel.” It offers 
fo. immediate sale one or more of such steamers from 
stock, and asks for further orders, which will be filed 
in rotation, prices to be fixed by “our board of 
directors.” No doubt the main idea of the adver- 
tisers is to anticipate the rush in shipbuilding which 
has already commenced in America. For many 
years American mercantile shipbuilding has been an 
almost negligible quantity when compared with the 
tonnage turned out on this side of the Atlantic, but 
war necessities have absorbed every ounce of shipping, 
freights have consequently risen to an exorbitant 
rate, and there is, as a result, a great demand for new 
bottoms which cannot now be met by the shipyards 
of the belligerent nations. Hence there exists an 
unprecedented opportunity for neutral shipping, and 
American shipbuilders have. not been slow to seek 
advantage from it, as is shown by this advertisement. 

There is nothing essentially new in the suggestions 
of standardised ships ; all shipbuilders are fully alive 
to the advantages which accrue from standardisation, 
and in so far as it has been seen to be a clear benefit, 
it has been widely adopted, but perhaps not so widely 
advertised as now in America. One has only to glance 
at pre-war tonnage lists to see what a large number 
of almost identical cargo ships are built in this 
country ; the firm which headed the list for tonnage 

‘im 1913 and 1914 in the Clyde district turned out 
83,876 tons and 78,016 tons respectively in these 
years, and most of the vessels were of the cargo 
carrying type. Similar examples might be quoted 
from other shipbuilding districts. The majority of 
these ships are of approximately standard. pattern ; 
they are built to the tabulated rules of the registration 
societies. whilst their fitments and small parts are 
supplied by firms which specialise in these particulars, 
and may therefore be looked upon as absolutely 
standardised. It should be noted that the American 
firm, and those firms which build cargo ships in this 
country, confine standardisation to cargo carriers, or, 
as they are colldtjuially termed, “tramps.” It has 
often been jocularly stated that firms who specialise 
in this class of work build tramp steamers by the mile 
and cut them off as they want them, which is a 
picturesque way of stating that they have arrived at 
a more or less standard pattern for ships carrying a 
ceftain amount of deadweight at a moderate speed, 
and can therefore build them at a minimum cost, and 
in a reasonable time. Such firms do not often allow 
their berths to be unoccupied ; when they happen to 
have no new keels ordered to fill them it is a common 
occurrence to anticipate the demands and lay down 
stock ships, the markets for which is a very constant 
one. The only novelty therefore about the American 
proposal is the manner of presenting it to the general 
public, and perhaps the implied suggestion that it 
might pay to extend the existing practice of partial 
standardisation in this country to bring the work of 
different firms into closer conformity with a standard 
type. The first difficulty is to obtain.a standardised 
design of ship which is practically perfect for the work 
it has to do, and the second to ensure that the 
mechanical efficiency of the propulsive machinery is 
the best attainable. It will be noticed that the 
specification in the advertisement does not guarantee 
a maximum rate of fuel consumption, which is really 
what the owner needs to know ; it is the fuel bill per 
ton carried which will be the criterion of any standard 
type, and it would be easy to standardise propulsive 
machinery on an imperfect pattern. This considera- 
tion is common to all proposals for standardisation, 
and should not prove an insuperable difficulty for 
ships of a class for which there is much information 
and experience. What, then, is to be gained by 
standardisation, even for such a type of ship ? 





Frankly, we do not think there is much to offer to 
the shipowner in exchange for the complete surrender 
of his personal ideas and prejudices, and those of 
his technical advisers ; both owner and captain like 
to feel that a new ship embodies all the features which 
they have evolved from their own experience. It is 
true there might be a saving in first cost if a great 
many ships were built to one pattern, because a more 
perfect continuity of construction would be attain- 
able ; it would also be possible for an owner to buy a 
ship on the spot to meet a sudden development in 
business, but these are not very powerful inducements, 
and it has yet to be shown that a considerable saving 
in cost of construction can be made on vessels which 
are already approximately standardised. For the 
better class of ship, fitted for carrying both cargo and 
passengers, or passengers alone, standardisation in 
the present state of the art of shipbuilding offers 
little or no inducement. The developments of the 
last decade in such ships are enough to put the sugges- 
tion out of court ; high-class naval architecture and 
marine engineering are perhaps two of the most 
rapidly changing sciences of our time, while develop- 
ment and standardisation are mutually antagonistic. 
If shipbuilders were to make elaborate and costly 
preparations to turn out standard ships there would 


be not only no inducement to make any progress, | 


but a direct incentive to maintain the status quo, so 
that capital vested in a standard design should not be 
lost by the introduction of altered conditions. On the 
other hand, developments which are sure to come 
would be immediately blocked by the existence of 
such vested interests, and growth and expansion would 
be delayed or left to firms which retained their 
independence and refused to standardise. This is 
not a desirable state of things to contemplate. What 
may be suitable and right for articles “‘ sold over the 
counter,” like cheap motor cars and thrashing 
machines, may be absolutely the reverse for big and 
costly things like ships. It is the individuality of 
ships and their builders that has led to the advance- 
ment in marie navigation. Moreover, there is the 
personal element acting with far greater force here 
than in the case of tramp steamers ; owners who are 
expending large sums of money on new ships of costly 
design are as little likely to be content with a standard 
pattern as a man who has been accustomed to a Bond 
Street tailor is likely to be content with a ready-made 
suit. Builders who have experience in this matter 
know well the difficulty they have at present in 
getting existing designs accepted by prospective 
customers in even unimportant details. It is not the 
custom now, as it once was, for an owner to come to a 
builder with his requirements jotted down on a half 
sheet of notepaper; in most cases tenders are asked 
fo. from elaborately drawn up specifications carefully 
prepared to the smallest detail in accordance with 
experience already obtained on service. 

When there is unanimity between owner and builder 
growth and development take place, and while this is 
in progress standardisation is almost impossible. One 
of the great advantages of standardisation is inter- 
changeability of parts, so that renewals are easy. 
This is a feature of our war-vessels, but their service 
is a standard one, the number of such vessels is Jarge, 
their life is short, and they are all under a central 
control, and doing what is practically standard work. 
No such uniformity is obtainable with mercantile 
vessels ; there are often local conditions which modify 
design, services are varied in character, and the 
vagaries of public taste have to be considered. Looked 
at all round, the question of standardisation of high- 
class ships is not the simple process that it is for motor 
cars and railway plant; the conditions are too 
complex, development too rapid, and the sums of 
money involved too large for shipbuilders and owners 
lightly to tie themselves down to a few designs. For 
a limited class of tramp steamers it may offer some 
attraction, but the proposal, even in this case, is 
discounted by the unnoticed progress towards 
standardisation which has already been accomplished 
in this country. 








ENGINEERING IN AMERICA IN 1915. 
No, II.* 
LOCOMOTIVES. 

THE locomotive business in the United States in 
1915 was fairly good, but most of the orders came 
during the last three months, and there are prospects 
of continued good business. Of about 1575 loco- 
motives built, more than 30 per cent. were goods 
engines of the 2-8-2 class and about 10 per cent. 
were ‘ Mallet’’ engines. No less than 75 per cent. 
were fitted with superheaters) A notable feature 
was the increase in ten-coupled engines, all of the 
2-10-2 class. Those of the Erie Railroad weigh 
203 tors, with 163 tons on the drivers. The cylinders 
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are 3lin. by 32in.; driving wheels, 63in.; heating 
surface, 5800 square feet; grate, 88 square feet ; 
boiler, 7}ft. to 84ft. diameter, carrying 200 lb. 
pressure and having tubes 24ft. long. The tender 
carries 16 tons of coal and 10,000 gallons of water. 
Similar engines on the Ontario and Western Railroad, 
and Chicago, Indianapolis and Louisville Railroad 
have cylinders 28in. by 32in., with 57in. drivers. 
The driving wheel base is 20ft. to 22ft. in length. 

For heavy and fast passenger service the 4-6-2 
type is practically the standard, and the largest 
are 150-ton engines for the Delaware, Lacka- 
wanna and Western Railroad, designed to handle 
train loads of 600 tons at 30 miles an hour on a 
16-mile gradient of 1 in 67. The tractive effort is 
47,500 lb. The engines have cylinders 27in. by 28in., 
and 73in. driving wheels, carrying 100 tons on a 
wheel base of 13ft. The boiler has 3680 square feet 
of heating surface, 760 square feet of superheating 
surface and 92 square feet of grate, the fire-box being 
10}ft by 8}ft. The Atchison, Topeka and Santa 
Fé Railroad has 144-ton engines of the same class, 
with cylinders 26in. by 26in. These engines, like 
a number of others on this railroad, have six-wheel 
bogies under the tenders. Next to these are 135-ton 
engines for the Chicago, Burlington and Quincy 
Railroad, with 85 tons on the drivers and a tractive 
effort of 42,000 Ib. The cylinders are 27in. by 28in., 
and the driving wheels 74in. diameter. 

The Mallet type continues in favour for railroads 
operating enormously heavy goods and mineral 
trains over severe gradients, and there are many 
more Mallet engines in the United States than in all 
other countries together. The Norfolk and Western 
Railroad, with 150 Mallets, has its latest engines of 
the 2-6-6—0 class, weighing 200 tons, with 168 tons 
on the drivers. The cylinders are 22in. by 32in. and 
35in. by 32in. and the drivers are 56in. diameter. 
Triplex Mallet engines, with a third group of drivers 
under the tender, are being built for the Erie Railroad, 
and as a result of the satisfactory experience with the 
first engine of this class the Baldwin Works have 
designed a quadruplex Mallet engine of 440 tons, 
with 400 tons on the drivers. It is of the 
2-8-8-8-8-2 type, with the first three groups of 
drivers under an immensely long boiler—articulated 
to “give” in passing curves, and the rear group 
under the tender. It has four high-pressure cylinders, 
27in. by 32in., and four low-pressure cylinders, 
4lin. by 32in., with 60in. drivers. The total wheel 
base is 118ft. While Mallet engines are adopted to 
combine flexibility of wheel base with high power, 
it is interesting to note that the ten-coupled loco- 
motives previously noted can pass curves of 300ft. 
radius inthe yards. Thisis made practicable by giving 
a large amount of end play to the leading coupled 
axle, the weight being carried on the journal-boxes in 
such a way as to hold the axle in proper position 
when not deflected by a curve. The first section of 
the coupling-rods has ball-joint knuckles and spherical 
crank-pins. 

Pulverised coal is being tried by the New York 
Central Railroad on an engine of the 4-6-0 class, 
with 70in. drivers and cylinders 22in. by 26in. The 
Southern valve gear is a new device, in a general way 
similar to the Walschaerts gear, but having a fixed 
horizontal link. Over 300 engines are fitted with 
the Jacobs-Shupert stayless fire-box, and about 
1300 engines have mechanical stokers. 

Petrol-electric motor cars for passenger service and 
petrol-electric locomotives for goods service are 
operated by the Minneapolis and Dubuque Railroad. 
The locomotives have eight-cylinder engines of 
175 horse-power, driving 600-volt generators, supply- 
ing current to four motors of 100 horse-power, one 
on each axle. The locomotive is carried on two four- 
wheel bogies and weighs about 60 tons. The Union 
Pacific Railroad is operating branch-line service 
with a 70ft. petrol motor car and trailer. The motor 
car has a 300 horse-power engine, and has compart- 
ments for the engine, mails and luggage. The trailer 
seats 78 passengers. Petrol locomotives for the 
Herbert coal mine have four-cylinder vertical engines 
of 25 horse-power, with a two-speed transmission 
driving the rear axle through a universal coupling 
and spur gears. 

Several novel types of industrial locomotives have 
been introduced. One of these has a high-pressure 
vertical tubular boiler fired with oil fuel. The inside 
cylinders drive a shaft which is geared to the front 
axle, the four wheels being coupled. Two designs of 
fireless steam-storage locomotives have been built. 
In one of these the pressure is such that no reducing 
valve is used, while in the other the storage pressure 
is higher and a reducing valve is required. 


RAILWAYS. 


Railway construction reached its lowest ebb since 
1864, the new mileage being only 933, far below the 
next lowest of 1400 miles in 1895. About 1200 miles 
are under construction and 3500 miles projected. 
Railway construction in Alaska under a Government 
Commission has been commenced, and the present 
plans call for about 470 miles of line at £12,000 per 
mile, or £5,600,000. On busy main lines there is a 
tendency to increase the weight of rails, the maximum 
weight for some years having been 100 lb. per yard. 
The Pennsylvania Railroad has adopted .a 125 Ib. 
flange rail, 64in. high, for its heavy traffic lines, and 
the Lehigh Valley and New Jersey Central Railroads. 
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are using 136 Ib. rails. The quality of American 
rails as produced for domestic consumption is still 
very much open to suspicion, In view of the segre- 
gation found to exist in so many rails that break in 
service, the Pennsylvania Railroad specifications 
for the new 125 |b. rails require chemical tests on 
finished rails before acceptance. Prominent among 
great railway improvements are a new joint railway 
station at Chicago—which is to cost £13,000,000, 
work on which has been begun—and a new 
station at Cleveland to cost £3,000,000. A _ rail- 
way of novel and interesting character was a 
seven-mile line of 19in. gauge in the grounds of the 
Panama-Pacific Exhibition. It was operated by 
4-6-2 locomotives, hauling open cars for passengers. 

In railway electrification the most important 
development was the opening of 240 miles of the 
electrified section of the Chicago, Milwaukee and 
St Paul Railroad in the Rocky Mountains. An 
additional 200 miles will be completed by the end 
of 1916. The locomotives have a leading four-wheel 
bogie and two four-wheel driving bogies, and when 
coupled in pairs, for ordinary service, the resultant 
engine has six bogies and eight motors of 430 horse- 
power, operating with 3000-volt direct current. 
The weight is 284 tons. The current is transmitted 
at 100,000 volts. The same railway is operating at 
Great Falls a seven-mile terminal line with 50-ton 
electric locomotives. The Norfolk and Western 
Railroad is operating a 35-mile stretch of line with 
270-ton ocomotives of the 2-4-4-2 class. Current 
is transmitted at 44,000 volts and delivered to the 
trolley wire as 11,000-volt single-phase current. 
The engines take 3200-ton coal trains on gradients of 
1 in 50 at 15 miles an hour, as compared with 7} miles 
an hour by steam locomotives. 

A different character of service is that of the 
electrified suburban lines of the Pennsylvania Railroad 
at Philadelphia. Here the trains have motor cars 
instead of locomotives, and operate with 11,000-volt 
single-phase current at 25 cycles. An _ electric 
inter-urban railway was put in service, operated by 
motor cars on the third-rail conductor system, and 
using 5000-volt continuous current A vast project— 
estimated to cost £55,000,000—is that of electrifying 
the terminal divisions of al: the railways entering 
Chicago. There are 39 railways with 525 miles of 
line and 2470 miles of track, including numerous 
large goods yards. On these lines 1170 locomotives 
operate daily, and there are about 1400 passenger 
trains per 24 hours. 

The use of the blocksystem was extended materially, 
and at the end of the year there were 31,160 miles 
operated under the automatic system and 66,650 
miles under the manual system. Two or three 
systems of automatic cab signals and train-stops— 
or speed-control apparatus—were given experimental 
trial. One railway—the Chicago and Alton—adopted 
an automatic mail delivery and collecting system 
for the mail vans. The bags to be picked up are 
taken from the usual mail cranes by special apparatus, 
and bags to be delivered are shot into a trough at 
the side of the line. . 

A rather remarkable feature in increasing the 
traffic capacity of the older elevated railways of 
New York is the building of a third—middle—line 
of wavy longitudinal section. Between stations 
‘t is level with the other lines, but at stations it is 
raised high enough to allow platforms to be built 
above the trains of the two outer lines. The gradients 
are 1 in 33. Some of the new extensions are built 
with three lines of rails and have the steel columns 
and girders cased in concrete, giving the appearance 
of a conerete viaduct in broad thoroughfares. 
Elevated railways are proposed at San Francisco 
to supplement the tramways, as they can be built 
for £160,000 per mile, while underground railways 
would cost £700,000 per mile and would be hard to 
ventilate in such a warm climate. New York City 
is spending £32,000,000 on extensions of its under- 
ground railways, and Philadelphia has started on a 
comprehensive scheme for both elevated and under- 
ground railway extensions. Chicago is still consider- 
ing subways or underground lines for the tramways 
in the congested district. A serious and unfortunate 
occurrence on the construction of the New York 
underground lines was a combination of slides and 
blasting, which carried away the supports of the 
timber deck supporting the street surface over the 
excavation in open cutting. 

Of electric tramways and electric railways nearly 
600 miles were built, considerably less than in 1914. 
A tramway station in the busy district of the city 
of Newark has one loop terminal in the basement, 
for lines from the west, and a similar but reversed 
loop terminal on the second storey for lines from the 
north, south and east. Station facilities are on the 
ground floor, and there are six office floors above 
the elevated terminal 


BRIDGES AND TUNNELS, 


In bridge work the most notable event was the 
closing of the great 1000ft. arch of the Hell Gate bridge 
at New York, which was described in THE ENGINEER 
of Nov. 20th. 1915. The Detroit Avenue viaduct at 


Cleveland has a span of similar design, but 590ft. 
in length. The deck passes through the arches, the 
outer ends being supported on spandrel columns, 
while within the arch it is suspended by hangers from 
the arch above. 


It also was erected on the cantilever 





system. Of two great truss bridges now being built 
across the Ohio River, the bridge at Sciotoville will 
have two 750ft. spans built as a continuous truss of 
1500ft., and the bridge at Metropolis will have a truss 
span of 725ft. The new Memphis bridge has a fixed 
span of 621ft. extended at either end to form the 
cantilever arms of a 796ft. span at one end and a 
640ft. span at the other end. All these are great 
railway bridges, and in some of them use is being 
made of silicon steel. 

A railway bridge at Chicago, crossing another 
line on the skew, has plate girders of 126ft. and 132ft. 
In railway bridges there is a tendency to design 
for considerable increase in live load. A notable 
structure will be the new bridge over the Thames 
River at New London for the New York, New Haven 
and Hartford Railroad. This will have four lines 
of rails on steel spans of 330ft., with an electric 
bascule span. A suspension bridge of 1970ft. span 
is the bold design to connect the cities of Philadelphia 
and Camden, at a cost of £3,600.000. With the 
shore spans its length would be 4000ft. 

The bascule type of drawbridge has been represented 
in numerous large bridges, and the vertical-lift type 
is gaining in favour. A cable-lift railway bridge of 
this latter type, with a span of 273ft., was completed 
at Chicago, while in a 240ft. span at Pine Bluff 
roller-link or sprocket chains were substituted for 
cables. A vertical-lift bridge to be built over the 
Chicago River at Twelfth-street will have a 244ft. 
span suspended from huge rocking lever trusses 
pivoted on tall towers and raising the bridge through 
a vertical travel of 110ft. 

Of concrete bridges, 1915 saw the completion of 
the largest concrete bridge in the world—the Tunk- 
hannock Viaduct of the Delaware, Lackawanna and 
Western Railroad—carrying three lines of rails. It 
is 2375ft. long, with ten 200ft. arches and a maximum 
height of 245ft. It is dealt with more fully elsewhere 
in this issue. Near Sacramento, California, a concrete 
viaduct three miles long is being built. Rows of 
concrete piles carry concrete cross-girders, which 
support channel-shaped concrete slabs; 19ft. span 
and 5it. wide, laid side by side. At San Diego a 
bridge was built having, apparently, arch spans of 
56ft. They are not real arches, however, but each 
pier has a “‘hammer-head”’ top, the cantilever 
projections meeting so as to represent arches. The 
bridge has a height of 120ft. Concrete cribs or cells 
are ‘being used as retaining walls, as being cheaper 
and more stable than ordirary walls. 

Tunnelling machines for work in rock have been 
tried experimentally, but at Chicago a machine has 
been put in actual use for a 13ft. waterworks tunnel. 
It was designed originally to cut the full section, but 
as modified it drives a 12in. pilot tunnel on the centre 
line. which enables the rock to “ give’ when kLlasted 
and thus saves in time and in cost of drilling and 
blasting. Two street tunnels are being built in San 
Francisco, the Stockton-street tunnel, 1325ft., and 
the Twin Peaks tunnel, 12,000ft. long, 25ft. by 15ft. 
section. For the extension of Corson-street, at 
Pittsburgh, two parallel tunnels 25ft. wide, with semi- 
circular roofs of concrete blocks, have been built. 
At New York two electric railway tunnels are being 
built under the East River, one 6000ft. and the other 
7000ft. long. Each consists of a pair of iron-lined 
tubes and will cost about £1,200,000. 








THE JARROW ACCIDENT. 


COLONEL VON Donop’s report to the Board of Trade on 
the serious accident that occurred near Jarrow, North- 
Eastern Railway, on December 17th, was issued on the 
8th inst. Most of the facts were related in our issues of 
December 3lst and January 28th, so it will suffice if we 
give the Board of Trade inspector’s conclusions. 

Colonel von Donop says that three causes jointly con- 
tributed to this accident :—(1) The omission to make use 
on the branch line of the usual code signal to notify the 
signalman that the train approaching his box was assisted 
by an engine in the rear. (2) Want of care on the part 
of signalman Hodgson as regards his watching the goods 
train run through the junction. (3) The delay in sending 
the fireman back to the signal-box in accordance with 
Rule No. 55. 

As to (1) the report says that had this signal been made 
use of the signalman at St. Bede’s Junction would have 
known that there was a light engine standing on the up 
line. For this omission the signalman concerned cannot 
be held responsible, as the signal is not included in the 
code specially authorised for this branch line. 

As to (2), Colonel von Donop says that the goods train 
ran past the front of the box and in close proximity to it. 
Hodgson knew that this train was frequently assisted up 
to the junction and that no code signal was ever sent to 
warn him when that was the case; he should, therefore, 
have been keeping a careful look-out, and had he been 
doing so he should readily have seen that there was an 
assisting engine at the rear of the goods train. i 

On the question of the delay in sending the fireman to 
the signal-box in accordance with Rule No. 55, Colonel 
von Donop says that, as a matter of fact, the fireman 
would not have been exposed to any danger from the 
train on the down line as, whilst proceeding to the signal- 
box, he need not have gone near that line and he could, 
in fact, have reached the box without crossing a single 
line of rails. The inspector cannot, therefore, accept 
driver Hunter’s explanation as at all satisfactory, and he 
considers that a very great responsibility in connection 
with the accident must rest on him on account of his 
delay in carrying out a definite regulation with which he 
himself admitted he was well acquainted. 





Colonel von Donop then observes that ‘“‘ This accident 
is one which the provision of track circuit, which is now 
being so largely adopted by railway companies, would 
undoubtedly have prevented, as the signalman would 
have been unable to lower his up home and distant 
signals whilst the light engine was standing‘on the up line.” 

Two full pages of the report deal with the subsequent 
fire. But it is unnecessary for us to do more than to say 
that the report considers that the evidence appears to 
point to the fire having originated with the ignition of a 
jet of gas which was escaping from one of the gas cylinders 
of one of the leading vehicles, that this gas flame then set 
light to the wooden upper portion of that vehicle, and that 
that in turn set light to the inflammable portions of the 
two other vehicles which were lying near it. It is quite 
possible that the gas may have been ignited in the first 
instance by some hot cinders or ashes which fell from one 
of the engines when it was derailed, but it seems certain 
that it was the gas which was in some way first ignited and 
not the inflammable portions of the vehicles. In the 
present instance the evidence that the fire originated 
with gas is more definite than in any previous case, and 
it furnishes, therefore, a very conclusive object-lesson as 
to the additional danger which is caused in the case of an 
accident by the presence of gas on the train. It is hoped 
that the occurrence of the fire in connection with this 
accident may, at all events, lead the company to the 
adoption of a definite decision in favour of electric lighting 
for all new stock and for the gradual conversion of the 
gas-lit stock. The accident also shows that pending the 
conversion of the gas-lighted stock further action in the 
matter of safety valves for the gas cylinders, the rendering 
of wood non-inflammable, &c., is called for. 








THE MANUFACTURE OF RUBBER BELTING. 





In a paper read before the Manchester Association of 
+ Engineers on March 11th by Mr. James Tinto, the author 
described the process of manufacture adopted in con- 
nection with rubber belting. In the first place, the cotton 
duck as it comes from the weavers is thoroughly dried 
by passing it through a cylindrical drying machine. It 
is then coiled up and taken to a rubber friction calender, 
where the friction or “ rubber dough” is fed on to the 
duck and is passed through heavy calender rollers, so 
that the duck is thoroughly coated with the rubber. The 
next process is the cutting up of the cloth into the various 
widths according to the size and ply of the belts required, 
and it then on to the making-up tables for lining-off 
and folding to the width and length. After this operation 
the whole belt must be carefully and thoroughly rollered - 
with the object of driving out all air from between the 
plies to prevent “ blistering ’’ in the process of vulcanising. 
The outer rubber cover is then applied according to the 
thickness required, and the rolling process has to be gone 
through again. The belt is now taken to a large hydraulic 
press, where it is placed between two steam-heated chests 
and vulcanised at a temperature of not less than 280 deg. 
Fah. The belt is then ready for trimming, finishing and 
coiling. After vulcanising there is a thin overflow of the 
rubber covering, which has to be trimmed off and the edges 
of the belt are ground with fine emery cloth, after which the 
belt is passed through the coiling machine and completed. 
The hydraulic presses used for this class of work are usually 
designed to give a pressure of not less than 200 lb. per 
square inch, and such presses are at work in this‘country, 
30ft. long by 6ft. wide. These presses have thirty 12in. 
rams, arranged in pairs, and working at 1500 Ib. pressure 
per square inch. The bottom steam chest is movable, 
with the rams underneath, so that the whcle can be 
lowered by gravity. The author said that conveyor belts 
for all heavy minerals, such as iron, gold ore, coal, &c., 
should have a covering of rubber not less than ‘in. thick. 

With regard to balata belting, the author said that 
its chief advantages were freedom from shrinkage, resist- 
ance to stretch, great tractive power, solidity of texture, 
great durability, absolute uniformity, and waterproofness. 
The balata belt had, he said, one great weakness, namely, 
its inability to stand heat, and for this reason it should 
not be exposed to temperatures of more than 100 deg. Fah., 
nor should it be allowed to come in contact with oils, both 
of which had an injurious effect on the gutta-percha-like 
nature of the balata. 
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THE AEROPLANE CATAPULT IN THE UNITED 
STATES NAVY. 


SoMETHING over three years ago—December 13th, 1912 
—we published an article descriptive of the aeroplane 
catapult devised by Captain Washington I. Chambers, 
U.S.N., which was tested at the Navy Yard in Washington, 
D.C. The apparatus, although of an extemporised char- 
acter, answered very well for the experiments, and served 
to give the American Naval Aviation experts some 
decidedly valuable data and helpful suggestions to work 
upon. The Chambers catapult demonstrated conclusively 
that an aeroplane could be launched in flight from a very 
short runway. This was a much-desired characteristic, 
because previously it had been possible to achieve this 
only by building long inclined platforms that completely 
blanketed some of the turret guns of the ship upon which 
the tests were made. 

Manifestly it was necessary to avoid this aboard 
fighting craft, and it was not considered desirable to build 
a special type of aviation vessel for naval service. What 
Captain Chambers had in mind was a type of launching 
apparatus that could quickly be assembled for use and just 
as rapidly dismounted and stowed out of way. 
that to effect his end he would have to shoot the seaplane, 
so to speak, from a standstill inte the air, and to give it 
sufficient velocity, after a relatively short run, to sustain 
it in the air until its own driving power was ready to 
provide the needful lift. It was for these reasons that he 
decided upon a catapulting mechanism, and chose com- 
pressed air for the motive power, this being a form of 
energy readily available aboard all naval vessels. The 
very novelty of this undertaking invited difficulties. It 
took courage on the part of the pilots, and more than once 
there was a ducking when something went wrong. 

Aviation in the United States Navy has been very much 
hampered by Congressional inaction, and also by changes 
of administration. Despite Captain Chambers’ brilliant 
initiatory work, the mechanical perfecting of his catapult 
lagged through no fault of his. The Aviation Division of 
the Naval Service simply lacked funds,. and the oppor- 
tunity to secure a substantial lead in the art was neglected. 

Immediately after tests were concluded at the Washing- 


ton Navy Yard with the first experimental catapult, plans | 


were prepared for an improved apparatus which could be 
installed upon the turret top of a battleship. 


and a shortage of funds. 
modification of the catapult was that the launching 
machine thus placed would be out of the way of the blast 
of the guns, while the turret would serve the part of a 
turntable, and be able to point the aeroplane so as to 
meet the prevailing wind in the most satisfactory manner. 
But circumstances have changed. The present manner 
of placing the turrets on the center line, and having the 
tops of some of these swept by the blast of neighbouring 
guns, made it impracticable to put the catapult on any but 
the highest turret, and one that would be hard to reach in 
getting the aeroplane up into position for launching. 
After a good deal of study it was decided that the 
logical position from which to catapult a seaplane from a 
ship in motion would be aft. More than this, it was equally 
evident that the launching apparatus should be down close 
to the deck, where there would be plenty of room to place 
the seaplane on the catapult car, and less of a tax in getting 
the aircraft up from ‘the water and aboard again after a 
flight. 
abandoned. Besides, 
operative advantages,,as Captain Chambers had pointed 
out as far back as 1910. By standing off before the wind 
the speed could be regulated so that just the right force of 


wind to discharge against, even in a calm, could be secured, 


while at the stern there is also the smoothest water and 
less pitching motion in a seaway. And, further, it is 


under the lee and astern that it is easiest to hoist the | 


aircraft out of the water. 

Following the experiments of 1912, a new and improved 
catapult was designed and built and sent to the Aeronautic 
Station at Pensacola, Florida. By way of preliminary 
trial this apparatus was installed aboard a coal barge and 
thoroughly tested from that low platform. The results 
were so satisfactory that the catapult was removed from 
the barge and placed aboard the U.S.S. North Carolina, 
which is now assigned to aviation work. Since then this 


But there | 
the matter ended, thanks to a dearth of encouragement | 
The idea prompting this | 


For this reason the turret mounting idea was | 
launching from the stern had | 





| launching mechanism has been operated repeatedly with 
the armoured cruiser under way. In consequence the Navy 
Department has decided to keep the catapult permanently 
| aboard the North Carolina, and the aviators at Pensacola 
are now engaged in familiarising themselves with the use 
of the apparatus in the open sea. 

The various flights from the ship have been made with 
the vessel running at something like six knots for a start, 
| and then working up to regular cruising speed. The first 
| test of the apparatus, with the North Carolina under way, 
| took place early in November last, and during the initial 
| flight the flying boat was piloted by Lieutenant Commander 
| H. C. Mustin, U.S.N., Commandant of the Aeronautic 
| Station. He was followed by Naval Constructor Holden 
| C. Richardson, a man of 200 lb. in weight, who has repre- 
|sented the Bureau of Construction and Repair in the 
| designing and building of the present catapult. The flying 
| boat used for the trials is one of the oldest in the service 
| and also the heaviest, and yet no trouble was experienced 
| so far as the catapult was concerned in getting the aircraft 
| aloft. This point is of much technical interest, because the 
| weight involved might represent a long-range, high-speed 
| aerial scout or an armed fighting flying machine, both types 


He knew | 


space available, and when placed aboard turret ships the 
track will probably extend from the after side of the 
aftermost barbette to the rail at the stern. There is a 
reason for this apart from the desirability of having as 
much of a run as possible in order to accelerate the car 
up to launching speed. 

The runway is built of steel angles, and the trucks of 
the launching car are guided by the flanges of the angle- 
iron tracks, while other flanges on the car hold the truck 
down when the flying boat acquires an impulse to rise. 
In the original model the launching car was thrown over- 
board and dropped away from the flying boat. This, of 
course, had to be changed, and the car now remains 
aboard the ship. The truck brings up against a buffer at 
the end of its run, or as soon as the holding-down latch, 
which grips the flying boat, is released by a stop on the 
track. In a distance of about 12in. the shock of the car’s 
impact is absorbed, and the buffer, in reacting, causes the 
truck to recoil and travel well back toward the starting 
position. 

In the first catapult air was stored in a leaky tank 
improvised at the time. To-day the air is supplied directly 
from the torpedo air service of the North Carolina, and at 
a pressure of 300 lb. per square inch. The starting valve 
was not all that Captain Chambers desired in his original 
machine. It was of a balanced type, and was opened 
progressively by means of a simple wedge-shaped cam 
which was attached to the travelling-block on the head 
of the piston-rod. It answered reasonably well at the time, 
but was not perfect. Now a suitable modification has 
been made in the starting valve, suggested by the tests 
of 1912, and the progressive speeding-up of the piston and, 


| consequently, the acceleration of the launching car is 


effected with great smoothness. 

The actual travel of the piston is in the neighbourhood 
of 48in., and the piston-rod is connected with a wire rope 
purchase which multiplies the travel of the piston, so that 
the car at the other end of the rope is drawn from one end 
of the runway to the other. In short, it is an adaptation 
of the mechanism commonly employed for luggage lifts. 
In this way the car is pulled along the runway or track at 
a speed gradually rising to 50 miles an hour, and when this 
velocity is attained the flying boat is released and rises 
clear of the ship. Indeed, the momentum is sufficient to 
keep the aircraft aloft for a short period without the aid 
of its own driving power. In practice, however, the motors 
are started before the catapulting begins, and the pro- 
pellers are usually speeded up and able to sustain the craft 
by the time the flying boat parts from the car. 

The reason why the starting point is put near the after 
turret can be understood at once by an examination of one 
of our illustrations showing the flying boat in position 
ready to be catapulted into the air. Aboard the North 
Carolina there was no derrick available that could be used 
for hoisting the seaplane on to the catapult truck or to 
raise the aircraft from the water alongside after it had 
returned to the ship. Accordingly the after turret was 
used as a turntable for an extemporised derrick made by 
inserting a boom, wrapped about with canvas, in the muzzle 
of one of the turret guns. The boom was stayed to an 
upright secured upon the top—see view above—of the 
turret. This provided ample reach over either side and 




















which will, undoubtedly, be used for naval purposes before 
long. The only recorded mishap was in the case of a 
young officer somewhat lacking in skill as a pilot. After 
the flying boat, under his control, left the catapult runway 
he tried to rise too abruptly, and because of this he 
stalled”? his machine. In trying to effect a quick 
landing, which was necessary, he damaged the flying boat, 
and for a time caused the suspension of the tests. During 
| certain of the trials, when the North Carolina was steaming 
| at 5 knots, the wind had a force of about 6. The aviators 
| felt no appreciable shock during the launching, and the 
only sensation was akin to that of a sudden blast of air 
in the face, such, for instance, as one might experience in 
facing a sudden squall. 

| Fundaméntally the catapult consists of a narrow gauge 





| runway about 50ft. long, which is raised above the North 
| Carolina’s after main deck a matter of something like 4ft., 
| and supported upon trusses at suitable intervals. The 
|runway is permanently, secured to the deck in this 
| particular case, but the intention is to make other 
| installations in portable sections which, when assembled 
and aligned, will be held temporarily to the deck by means 
of suitable lewis bolts. The length of the runway in 
future installations will be determined entirely by the 


SEAPLANE BEING LAUNCHED BY CATAPULT 


immediately above the starting station of “the runway. 

As a regular thing this arrangement has drawbacks, and 
is even objectionable, because the guns might be injured. 
However, this objection is easily overcome by the employ- 
ment of a longer boom secured at its heel on the forefoot 
of the turret. This boom could be more easily shipped and 
unshipped by this arrangement than is now possible, where 
it is secured in thé gun muzzle. This is a criticism that 
has been anticipated, because the installations that have 
been designed for the regular battle fleet will not make use 
of the guns as a part of the derrick equipment. The outfit 
aboard the North Carolina is, in fact, experimental, and in 
various details will be modified in the regular service. 
These changes, however, are not basic in their character, 
but matters of refinement. The prime point to be borne 
in mind is that the aeroplane catapult has reached a stage 
of development that has quite satisfied the experts of the 
United States Navy. Captain Mark L. Bristol, the present 
Director of Naval Aeronautics, is very pleased with the 
performance of the catapult, and is confident that the 
seaplane will, before long, be one of the recognised units 
of every squadron; and from its mobile base will do as 
much for the navy as. the aeroplane has done for the 
fighting forces on land. 
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THE PREVENTION OF CORROSION. 


Some. particulars of the latest developments in connec- 
tion with the Cumberland Electrolytic Method of Prevent- 
ing Corrosion were given in a paper read by Mr. J. F. Peter 
before the Institute of Marine Engineers on March 7th. 
Our readers will remember that this ‘‘ Process,” as its 
introducer prefers to call it, was developed by Mr. Elliott 
Cumberland, who-first. of all tried it in Australia, and then 
brought it over to this country in 1913. Briefly described 
it consists in arranging inside the boiler, condenser or 
other vessel which it is desired to protect an iron anode or 
anodes and connecting it or them by means of an insulated 
wire or wires to the positive terminal of a source of electrical 
energy, the boiler, condenser or other vessel being con- 
nected to the negative terminal of the source of energy. 
The introducer claims that, by passing a current of 
electricity through these anodes to the body of the boiler 
or whatever it may be, not only is corrosion prevented, 
but scale does not form, or, if it be present, is actually 
detached from the skin of the boiler and broken up. 

The general method of applying the Process was 
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{Fig. 1—ANODE CONNECTION 


explained in our issue of June 20th, 1913, and need not 
be described again in the present instance. What we 
propose to do is, rather, to draw attention to certain details 
as explained in Mr. Peter's paper, and to show what 
quantity of electric current is required for different 
purposes. 

First of all it may be explained that the fundamental 
idea of the process is to provide an anode which may be 
destroyed by electrolytic actio in place of the metal of 
the boiler or vessel it is desired to protect, and so to 
arrange the flow of the electric current that the anode 
shall be destroyed and any tenden )» 9 the passage of 
electric currents in such directions .uat they would 
injuriously affect the boiler, &c., under treatment frus- 
trated, the protection being achieved by introducing a 
higher counter electromotive force to that produced by 
the local galvanic action which causes the trouble. 

It is essential, of course, that the electrical connections 
to the anodes inside the boiler shall be effectively insulated 
from the body of the boiler. How the connection 
to the anode is made in the case of a marine boiler was 
illustrated in the paper by means of a drawing which we 
reproduce in Fig. 1.. In this A represents the connection 
from the positive pole of the dynamo or other source of 

















Fig. 2—CONDENSER ANODE—NEW 


energy. B is a terminal by which this wire is connected 
to a bolt C passing through the shell H of the boiler. D is 
a wire leading from the bolt C, to which it is attached by 
the terminal E, to the electrode. F F are steel distance 
washers, GG insulation, and J Ia nut and lock nut. 
The projecting bolt is covered by a wooden protecting 
case which has a hinged cap, so that the terminal B may 
be easily got at. It will be observed that the form of the 
insulation is such that there is no metallic connection 
between the bolts and the shell. 

As will be readily understood, only those portions of 
anodes which are actually immersed in liquid deteriorate, 
and the portions subject to wear are accordingly made 
easily detachable for the purpose of renewals. The 
anodes for condensers are generally formed of circular 
iron slabs some 7in. in diameter by 2in. thick. Mr. Peter 
showed two half-tone engravings representing respectively 
a condenser anode as new and the same after twelve 
months’ wear. These we reproduce in Figs. 2 and 3. In 
Fig. 2, A is the anode, B insulation, C the condenser shell, 
and D a lug for connection to the positive terminal of the 





source of energy. The amount of loss of the anode during 
twelve months’ working will be noticed. This period 1s 
found to be roughly the effective life of the condenser 
anodes in service. For convenience of manufacture’ they 
are generally made of cast iron. The anodes for boilers 
usually consist of bars of iron or mild steel 3in. by in. 
cross section, and are given sufficient area to last about 
two years. 

Mr. Peter explained that the electrical apparatus for 
providing the necessary curren‘, as fitted on the average 
steamship, consisted of a compact type of rotary converter 
which received its electric supply from the ship’s mains 
and gave out a continuous current with a voltage up to 
eight or ten. Each particular unit, he said, is pro- 
vided with an ammeter, so that the current passing 
through it can be observed and regulated, resistances 
being provided for the purpose. The amount of cur- 
rent necessary to ensure protection varies with different 
apparatus. Inthe case of asurface condenser |] ampére per 
500 square feet of cooling surface is found to afford 
complete protection. With a condenser containing 
6000 square feet of cooling surface, therefore, the current 
required will be 12 ampéres, which at 8 volts would 
mean a continuous expenditure of 96 watts. At 4d. per 
kilowatt hour, Mr. Peter points out, this would represent 
a yearly expenditure for current of £1 15s. For a con- 
denser of this size there would be six anodes, each weighing 
20 lb. These would have to be renewed each year, and 

















Fig. 3-ANODE AFTER TWELVE MONTHS’ USE 


the cost of renewing them would, says Mr. Peter, be 15s. 
at the outside, that figure including casting and drilling. 
The total cost for protecting a 6000 square foot surface 
condenser would on this basis amount to £2 10s. per 
annum. 

In the case of boilers, where the removal of scale has to 
be taken into account, the amount of current required is 
found to be rather more than in condensers. For a 
single-ended Scotch marine boiler some 13ft. 6in. in 
diameter and say 11ft. long, with an approximate heating 
surface of 2700 square feet, from 9 to 10 ampéres is the 
average amount advised, this being 1 ampére per 300 
square feet. Where only the question of corrosion in 
boilers has to be considered, however, it is found that 
considerably less current than this is requircd. In one 
of the British cruisers, which has twelve Yarrow water- 
tube boilers, with a total heating surface of 49,500 square 
feet, or 4125 square feet per boiler, it was originally decided 
to supply 14 ampéres per boiler. This worked out to 
1 ampére per 295 square feet. In practice, however, it 
was found that all corrosion was arres.2d and the heating 
surfaces kept clear of scale by using only 5 ampéres per 
boiler, which works out to 1 ampére per 825 square feet. 
The anodes in these boilers consisted of two 7-foot lengths 
of 3in. by jin. iron bar fitted in the steam drums of each 
boiler slightly below the water level. The life of such 
bars in this position is given as being considerably more 
than two years. 

The author stated that not only had several steamship 
lines—including the Union Steamship Co. of New Zealand, 
and the White Star Company, which was using it for boilers, 
condensers and fresh and salt water tanks—adopted the 
Process, but that it had also received the approval of the 
Inventions and Research Committee, and was being fitted 
on his Majesty’s ships. 








BELGIAN RAILWAYS. 


AN announcement appeared in various papers a few 
weeks ago to the effect that the Belgian Government had 
entered into an arrangement with Mr. J. J. Hill, the 
American “ railway king,” to rebuild the Belgian railways 
when the proper time comes. We have made careful 
inquiries into the accuracy of the statement, and we are 
in @ position to say with almost perfect certainty that no 
such agreement has been entered into. British. railway 
contractors and financiers were naturally somewhat 
chagrined when the announcement was made, and they 
will be glad to know that Belgium fully recognises the 
debt that she owes to Great Britain, and is anxious to 
increase her ties with this country. It may be, therefore, 
taken as certain that in any arrangement that is made 
for the rebuilding of the Belgian railways British con- 
tractors will be invited to participate. 











THE employees of the India Rubber, Gutta Percha and 
Telegraph Works Company, Limited, have since September, 
1914, been contributing to various funds and the total is 
now £1300. Nearly £700 has been sent to the Prince of Wales’s 
Fund, nearly £350 to the British Red Cross Society, £260 to 
the Belgian Relief Fund, and lately contributions have been 
sent to the Serbian Relief Fund and the Anglo-Russian Hospital 
at Petrograd. 


PRESENTATION AT Woo.twicu.—An interesting event took 
lace on Monday, the 6th inst., at the Woolwich works of 
iemens Brothers and Co., Limited, the occasion being the com- 

pletion of fifty years’ service in the employment of the company 
by Mr. Robert Bertram, of the dispatching and receiving 
department. Mr. Alexander Sienrens congratulated Mr. 
Bertram on having attained his jubilee of service, during which 
time he had seen the business grow from a very small beginning, 
when about fifty persons comprised the whole staff, to the 
present time, when the number of the employees is about four 
thousand, and said that he had pleasure in presenting him with 
an illuminated address and a cheque from his colleagues at the 
works, as a token of their esteem and regard, and also a cheque 
on behalf of the company as a recognition of his faithful service 
and the manner in which his duties had always been performed. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


The Prohibited Speculation in Metals. 


As I suggested in my letter last week would 
probably be the case, the amended Order in Council 
relating to alleged speculation on the markets in iron and 
steel, copper and some other metals has not been found 
sufficient to clear away all the obstacles to legitimate, as 
distinct from speculative, business raised by the Order 
issued on March Ist. As I write, the trade is anxiously 
awaiting the issue of the deputation to Mr. Lloyd George 
determined on last week by the very influential conference 
of the iron and steel and merchant trades at Carlisle. 
Than that gathering it has been a long time since a, more 
representative meeting of the whole of the iron and steel 
districts of the kingdom was held. This circumstance 
alone shows how widespread has been the distrust which 
the original edict created in many centres. The second 
Order is recognised as having established a great modifica- 
tion of the original document—at any rate, as it affects 
business in this part of the kingdom. The Government 
has made it plain that there was no intention to interfere 
with bond fide merchant business, and there is no longer 
reluctance by iron producers here to have dealings with 
merchant firms, so long as there is evidence that the metal 
is for consumption within a reasonable period. It seems 
that the object of the Government intervention was solely 
to put an end to the holding up of metal for speculative 
ends, and among traders hereabouts there is a consensus 
of opinion that a very necessary purpose has been 
accomplished. 


Exceptional Treatment of Scrap. 


While what I have written in the foregoing is 
true concerning pig iron and semi-manufactured steel, 
and some other descriptions of iron and steel, exceptional 
treatment is meted out to scrap. Respecting scrap, the 
Ministry of Munitions is taking steps to control directly 
all transactions in the metal most required for munitions. 
No transaction in copper, brass and high-speed steel scrap 
is permitted except under licence, and it is understood 
that licences will not be granted for business in cartridge 
metal, yellow metal, rod turnings, cuttings, &c. In 
Pirmingham a new and special system of supply which 
will not require the co-operation of the merchant is to be 
set up to deal with this material. The scrap will be 
delivered direct to the caster or rolling mill by the munition 
manufacturer who makes it, and all transactions will be 
controlled through a committee consisting of Mr. John 
Stubbs (Hughes Stubbs’ Metal Company), Mr. H. Atkinson 
(Benton and Stone), and Mr. Alex. E. Tucker, F.LC. 
(analytical chemist). It is laid down that the merchant, 
however, may under licence continue his business in 
miscellaneous scrap and mixed metals. Regulations will 
very shortly become operative preventing merchants 
accumulating stocks in excess of those held on March Ist. 
Further and urgent, all purchases must be balanced by 
corresponding sales. - 


Manufactured Iron Conditions. 


Production in the manufactured iron trade has 
been again hampered during the week owing to the shortage 
of fuel, the deficient transport service and the difficulties 
of working under the severe weather conditions still pre- 
vailing. Manufacturers have ample business for the 
present, though they are not sold so far ahead as they were 
a few months ago. The delay in the announcement of the 
official maxima for manufactured iron in Staffordshire 
accounts to a large extent for the limitation of business, 
neither producers nor consumers being prepared to commit 
themselves under the present nebulous conditions. The 
tone of the market in all classes of iron keeps exceptionally 
firm, and to-day—Thursday—on the Birmingham market 
several instances might be quoted of slight appreciation 
on last week’s rates. Several mills were wanting 2s. 6d. 
more on second-grade bars and gas strips, £14 delivered 
being made for both classes of material. The best bar 
people maintained their advance of 30s. per ton, making 
the ‘‘ standard ’’ £15, and would not consider any offers 
at less money. Inquiries for common bars were active, 
and customers could not get all they required at £13 15s. 
per ton. Hoops were quoted £17 5s. to £18 5s., wide strip 
£17, small rounds £16, angle iron £15 to £16, nail rods 
£16 to £17, and puddled bars £9 10s. to £10 per ton. 
The galvanised sheet iron trade is going from bad to worse. 
Few mills are to-day rolling sheets, and galvanisers are 
almost all out of business. Quotations for small lots of 
sheets, 24 gauge, were made at £28 and £30. Many iron 
trade accessory materials continue in very short supply. 
Iron and steel wire may be specially noticed as a material 
in which the shortage is exceedingly acute. English mills 
can furnish practically nothing, but considerable quan- 
tities are coming forward from America at a greatly 
enhanced price. Recent contracts between American 
makers and Birmingham buyers have been in the region 
of £42 for wire which formerly was shipped here at £16! 


The Pig Iron Trade. 


A matter agitating the minds of pig iron mer- 
chants in this district this week is their position with 
producers under the maximum prices régime, when prices 
have climbed up to the Government limit. The consensus 
of opinion happily seems to be that when that time comes 
merchants and brokers will not find producers arbitrary, 
and will be afforded a margin which will give them at least 
some return for their services as intermediaries. For the 
present the question does not arise generally. Pig irons 
are below the maxima. Insome brands there is a steadiness 
of tone not experienced for some time past. It is suggested 
that the Government maximum is having a real effect in 
restraining speculative business. Consumers are now 
easier in their minds as to the absence of risk attendant 
upon the withholding of orders. But there must be no 
speculative buying either, with the object, or having the 
result, of increasing stocks. Nor are customers allowed 
to place orders beyond the normal weights to which they 
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have been accustomed. On ’Change in Birmingham this 
—Thursday—afternoon makers would not book forward. 
Some of the furnaces are waiting for the agreed weekly 
deliveries of coke. In Derbyshire forge sellers would only 
consider offers, and those at the fixed rates. Sales of 
Northampton forge varied in prices. All the Staffordshire 
quotations of last week were maintained. Principal 
quotations were :—Forge pig iron, part-mine, 87s. 6d. to 
90s.; all-mine, 125s.; special all-mine, 160s.; cold blast, 
170s. Derbyshire makers quoted 90s. and 91s. for forge 
qualities delivered, but found no business at that figure. 
Northamptonshire gray forge iron could have been bought 
as low as 83s. 6d., though 6d. or ls. more was required by 
the majority of smelters, who look fer more active buying 
in the near future. Northampton white iron was quoted 
77s. 6d. to 80s. delivered in this district, and Lincolnshire 
forge iron 87s. 6d. net. Best scrap was also priced at 
87s. 6 


The Steel Trade. 


The steel trade is marked by little change. 
Supplies alike of sheets and rolled material are still very 
much within consumers’ requirements, and many would-be 
buyers attending the weekly markets have to take orders 
home unplaced. Bessemer sheet. bars and billets are still 
quoted4£12 10s. on the open Exchange, high-carbon billets 
are £13 10s. to £14, blooms £18 to £20, joists and sections 
£11 2s. 6d. f.o.t. and net, maximum price. Ferro-manganese 
is quoted £25 per ton delivered. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets are settling down a little now after 
the rude shaking they got last week from the Ministry of 
Munitions. It is understood that merchants are to be 
allowed to conduct their business in their own way, with 
perhaps some exceptions ; but to clear the matter up a 
deputation is going up to London shortly, and three or 
four of the leading merchants here are included. There 
is still some uncertainty, as, for instance whether one 
merchant can sell to another without comingi nto contact 
with tne regulations; and, of course, this uncertainty 
acts as a serious hindrance to trade. People in the iron, 
steel and metal business are realising the inner meaning 
of that saying of Lord Beaconsfield about “ harassing 
legislation.”” The iron trade has certainly been harassed 
lately, and is not quite sure yet that some wild Order may 
not be sprung upon it without any notice. 


Foundry Iron. 


There is not much business going on in foundry 
iron at the moment. Consumers are still confident that 
prices are at the top, while sellers take quite the opposite 
view and expect to get more money after the end of this 
month. The latter idea is no doubt based on the fact that 
in spite of all regulations and pressure from the Government 
one is still unable to buy Cleveland foundry iron at the 
maximum figure of 82s. 6d. on trucks. Application to 
makers brings a stereotyped reply to the effect that no iron 
for reasonably early delivery is available. Apparently 
in order for a merchant to obtain Cleveland iron for his 
customers he would have to buy a warrant, and the 
warrant price as I write is 86s. 9d. Then when he had 
added a moderate profit and offered the iron to his customer 
at, say, 87s. 3d., the latter would claim to have it at the 
maximum price of 82s. 6d. This is a very pretty position, 
and may be commended to the attention of the authorities. 
The consequence, as anticipated by sellers of iron, is that 
when the prices of hematite iron have to be revised—as 
will be the case at the end of March—a revision of Cleve- 
land and Midland prices will be undertaken, and that the 
chances are that Cleveland maximum will be raised to 
87s. 6d. and Derbyshire and Lincolnshire to 90s. or perhaps 
92s. 6d. It is, of course, doubtful whether this would 
lead to an immediate rise in either Derbyshire or Lincoln- 
shire, because at the moment there is very poor demand 
even at the present rates; but when the demand does 
come on it is likely that the prices might go up. It is not 
true, as has been reported in some quarters, that there is 
any accumulation of foundry iron. On the contrary, the 
furnaces are well employed, and the output is disposed 
of against contract as it is made, not only in the Midlands, 
but in the North and in Scotland. There has been no 
change in the position as regards Scotch iron. Summerlee 
and Monkland brands are quoted at 130s. and 126s. 
respectively, but I do not hear of any actual! sales of either 
at these prices, although the Summerlee Company main- 
tains that the whole make can be disposed of easily at 
an equivalent value in other markets. Glengarnock is 
quoted at 127s. 6d., and some few transactions have taken 
place at or very near this price. As a rule, consumers of 
Scotch iron here do not care to make forward purchases, 
because they claim that the price ought to be regulated 
in accordance with the fixed prices for common foundry 
iron. 


Serap. 


There has been some little difficulty in the scrap 
trade because, according to the literal reading of the 
regulations,a merchant is not allowed to buy scrap from 
any munitions or controlled works; as almost all the 
works come under this designation, the opportunities of 
collecting scrap would be few if the regulations were to 
be observed. How the works would manage if they were 
debarred from clearing away the scrap is a point which 
has no doubt escaped attention, and what an establish- 
ment without a foundry is to do with its cast scrap or 
another without a forge with its iron or steel scrap is a 
mystery. The result would be that mountains of scrap 
would be collected, only to be sold by tender at half the 
price they would now fetch from the dealers. Probably 
this little matter will soon be put straight. Meanwhile 
holders of cast and wrought scrap are very firm, there 
being some scarcity in both kinds, although the great 





searcity is in wrought. The price of the best’ broken 
machinery scrap is 95s. and that for wrought scrap varies 
from 115s. to 125s. per ton. Steel scrap is not inquired 
for this week from Sheffield, which is usually the best 
market for collections in this neighbourhood, and if it 
were sent to South Wales it would bring something less 
than 90s. to the Manchester holder. It is not long ago 
that this class of scrap was selling at 100s. here, and there 
is nothing in the state of the steel trade to make it worth 
any less. 


Semi-steel. 


There is no fresh business to report in semi-steel. 
The prices are very uncertain, probably about £12 10s. 
for English 2in. billets and perhaps a little less for foreign 
billets, where any are to be had. There were rumours of 
a lot to be offered, but I have not been able to find out 
anything definite. 


Finished Iron and Steel. 


Merchants are chary about doing any fresh 
business in finished material, and in any case it is very 
difficult to buy. Makers are full of orders, and will only 
sell when it is a case of obliging an old customer, and then 
in comparatively small lots. The prices are anyhow, and 
it is of no use to attempt to quote them. 


Metals. 


There has been considerable disturbance in the 
spelter market, but what it is all about no one knows, 
and there is considerable suspicion that something is 
wrong. As I write, merchants here are quoting £90 to 
£95, according to time of delivery, but it may be necessary 
to quote £10 more or less within another twenty-four 
hours. Tin is much dearer at £195 delivered here, and lead 
is also advancing, English pig being quoted at £36 5s. 
The heavy fluctuations in standard copper have had 
practically no effect on ingots or sheets. Standard has 
been down at £93 and up at £105, but tough ingot copper 
is still quoted at £129 15s. to £130, and strong sheets at 
£148. 


British Grown Cotton. 


It was stated at a meeting of the Council of the 
British Cotton-growing Association, which was held in 
Manchester last week, that the Government grant of 
£10,000 will expire on March 31st next, but that having 
recognised the necessity of the continuance of the work 
of the Association in the different Colonies, a sum of 
£1000 has been granted for the year 1916-17. With this 
assistance the Association will be able to continue its 
operations on the same basis as hitherto, except in the 
Gold Coast and Southern Nigeria, where it has been decided 
to close down the work. 


Barrow-tn-FurneEss, Thursday. 
Hematites. 


The demand for hematite pig iron continues to 
be very brisk. The requirements of users, who are mostly 
engaged on the turning out of munitions of war, are very 
heavy. This applies both locally and on general home 
account, no trade being done out of the country, except 
now and again for delivery in France. Steel makers at 
Barrow and Workington take heavy supplies direct from 
the furnaces, and those smelters who make for the outside 
market are sending their output away as fast as they can 
make it. There are no indications as yet of any increase 
in the output. Prices are steady at the maximum rate, 
with parcels of mixed numbers of Bessemer iron quoted 
at 127s. 6d. per ton net f.o.b. Special brands are at 140s. 
per ton. Warrants are idle at 115s. per ton net cash. 
Transactions in warrant iron have been practically nil for 
a while past. 


Iron Ore. 


For iron ore the demand on local account is 
sufficient to cover the whole of the tonnage raised, but, 
in addition, outside smelters in Scotland and the Midlands 
are in want of pretty good deliveries. At the mines all 
through the district there is marked activity. Boring 
operations are being carried on near Dalton. Prices are 
steady, with good average sorts at 21s. to 30s. per ton 
net at mines, and the best Hodbarrow ores are at 38s. 
per ton. Spanish and Algerian ores are being delivered 
at 37s. 6d. per ton, but last week the importations were few. 


Steel. 


As many as possible are being put on at the 
Barrow Steel Works and at other works in Barrow con- 
nected with steel and engineering, and still more could be 
found room for. In this connection, the firms had their 
men starred, but there are many cases where men have not 
been “‘ badged,” and they are appearing at the appeal 
courts, and while in most cases they have been set back 
a few weeks or refused exemption altogether, it has been 
left to the firms concerned to apply for their use—if they 
want them. Many men have flocked to Barrow to go on 
munition work. Some are good men who are quickly up 
to their business, but others, again, are slow, and it may 
be that their services could be used elsewhere. Better 
time is being kept at munition works, but there is still 
work every week at the Barrow Munitions Court. The 
plate mill at Barrow is off, and the rail mill is engaged on 
war work. Heavy rails are at £10 17s. 6d., with light 
sections at £11 10s. to £12 5s. per ton, and heavy tram 
rails are at £11 15s. per ton. Billets are up to £12 per ton, 
and ship plates are at £11 10s., with boiler plates at £12 10s. 
per ton. 


Fuel. 


For coal there is a full demand, with steam sorts 
quoted at 19s. to 22s. 6d. per ton delivered. East Coast 
coke is quoted at 32s. to 38s. per ton delivered, and 
Lancashire cokes dre at 30s. per ton delivered. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE are no changes of importance to record 
in Northern industries this week. Government demands 
on the engineering and metal trades show no signs of 
diminishing, and ordinary trade is being relegated still 
further into the background. Several of the. largest 
firms have practically ceaséd to book any further trade 
from private sources. Their margin of output after 
satisfying the war demands is small and constantly 
dwindling and does not now suffice to meet the orders 
actually in hand, the execution of which will consequently 
o¢cupy many months. The calling of men to the colours 
continues to be the most important factor in Northern 
industry. Employers and workmen seem to realise 
fully that the time has come for the supreme sacrifice, and 
both classes are showing themselves prepared to make it, 
whatever the risk or loss. Manufacturers are interpreting 
the description ‘‘ indispensable’ in a much more limited 
—and patriotic—way, and with the workpeople whe remain 
showing a greater iness to work longer hours, and 
with women adapting themselves so well to new processes, 
employers find that they can release more and more men 
of military age whom previously they had believed to 
be essential to the carrying on of their works. This is 
happening in munition works as well as in concerns where 
production is mainly in the ordinary way of trade. At one 
munition works on Teesside arrangements are being made 
to release no fewer than 400 men for military service, 
and their places will be filled by women. The serious 
defects in the railway and shipping services, so far from 
being lessened, are more pronounced than ever. Manu- 
facturers are unable to get fuel and raw materials into 
their works or the manufactured articles away with 
anything like decent dispatch, unless, of course, their 
output is for war purposes, and then only when it is 
urgently needed. The abnormal rates of freight are 
hampering the export trade. The position in this respect, 
however, shows signs of slackening down. Shipowners 
have been in a rather anxious frame of mind this week, 
which is in a measure revealed by the conferences held in 
London and Newcastle, the primary object of which 
is understood to be a regular supply of shipping, in order 
to convey coals to the Allies, principally France and 
Italy, where the prices charged for this indispensable 
commodity are out of all reason. The outcome of the 
deliberations is not stated yet, but in view of the thorny 
nature of the problem, probably several protracted meet - 
ings will be necessary before a really workable modus 
operandi is evolved, if, indeed, any practical solution is 
possible. 


Cleveland Iron Trade. 


The position in the Cleveland iron trade is still 
unsettled owing to the Ministry of Munitions embargo 
on speculation. There are still many important and 
intricate questions requiring solution, and until some 
definite scheme is laid down by the Department business 
will be more or less cramped. This week the market has 
been entirely devoid of animation. The shortage of iron 
attracts increased attention. Makers have practically 
no iron available for prompt delivery, and the warrant store 
is being steadily drawn upon. There was a week-end 
withdrawal of 2196 tons, reducing the total to 70,295 tons, 
as compared with 82,017 tons at the end of February, a 
reduction of 11,722 tons already this month. At this 
rapid rate of reduction traders wonder what will happen 
when the shipping season really begins. There is a keen 
foreign demand and a considerable business is being 
done abroad. Merchants quote around 88s. for No. 3 
Cleveland pig, but named brands are realising a good deal 
more, and makers in no case will accept below 90s. No. 1 
is 92s., No. 4 foundry 87s., and No. 4 forge 86s. Home 
consumers can obtain small lots here and there at 82s. 6d., 
but makers generally have no iron to sell, and decline to 
commit themselves forward, either for foreign or home 
deliveries. The shipments of pig iron from the district 
so far this month are satisfactory, averaging 1880 tons 
per working day. 


Hematite Pig Iron. 


In the hematite pig iron trade there is marked 
activity throughout the district, antl with the recent 
increased output of metal the whole of the iron produced 
is going into prompt consumptivn. Licences for exporting 
hematite to neutrals are practically unobtainable, but 
large quantities are being shipped for the Allies. Makers 
have no iron for sale until the second half of the year, and 
the price of East Coast mixed numbers remains steady at 
140s. 


Iron-making Materials. 


The foreign ore trade is still dominated by the 
freight position. Consumers continue to hold off the 
market, but rates are upheld on the basis of 42s. 6d., 
ex ship Tees, for best Bilbao Rubio. Coke is very scarce. 
Good medium furnace qualities are obtainable at 30s. 6d. 
delivered at the works. 


Manufactured Iron and Steel. 


The finished iron and steel works are engaged 
for the most part to their utmost capacity, and as regards 
steel there are orders in hand the execution of which 
will occupy @ considerable period. An enormous tonnage 
is being turned out weekly. The larger proportion of the 
output, of course, has relation to home Government 
requirements, and a good deal is being produced in the 
interests of France and Italy. These countries, indeed, 
would take more material of a variety of kinds if available. 
The pressure of Government orders at the steel works is 
so great that everything else is standing aside for work 
on account of war material. Contracts in the ordinary 
trade are being declined daily, because it is impossible 
to give any specified time for delivery. The following 
are the principal market quotations :—Common iron 
bars, £13 10s.; best bars, £13 17s. 6d.; double best bars, 
£14 5s.; treble best bars, £14 12s. 6d.; packing iron, £9 
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to £9 5s.; packing iron, tapered, £10 15s.; iron ship 
angles, £13 10s.; iron ship and girder rivets, £15; steel 
bars, basic, £13; steel bars, Siemens, £13; steel hoops, 
£11; steel ship plates, £11 10s.; steel boiler plates, £13 ; 
steel ship angles, £11 2s, 6d.; steel sheets, singles, £13 ; 
steel ‘sheets, doubles, £13 10s.; steel joists, £11 2s. 6d.; 
steel strip, £12 to £12 2s. 6d.; heavy sections of steel rails, 
£11; steel railway sleepers, £12, all less 24 per cent. f.o.t., 
except steel ship plates, steel angles and joists. Rails 
and sleepers are net f.o.b. 


Shipbuilding. 


There is no relaxation in the activity at the 
North-East Coast shipyards, though operations have been 
interrupted in no small degree by the wretched weather 
conditions. As the result of the recent announcements 
of the placing of orders for new passenger steamers of 
superior type, an impression seems to have gained ground 
that big shipping companies have some sort of a claim 
upon the shipbuilding industry. It is true that certain 
shipowners have very intimate connections with particular 
yards, but at the same time it must be pointed out that 
shipbuilders have by no means a free hand and are more 
or less under the supervision of the Government. Unless 
there is some special arrangement as to precedence of 
delivery passenger liners will reach the water no sooner 
than. the modest tramp steamer. The case of each 
individual steamer is now taken up on its merits by a 
committee appointed by the Admiralty. The committee 
determines whether or not the construction of the vessel 
should be accelerated, and in view of the abnormal freight 
position it is safe to say that preference will be given to 
cargo steamers. Numerous inquiries are reported to 
be circulating for new vessels of all descriptions, notwith- 
standing the fact that builders are experiencing great 
difficulty in completing work already on the stocks. At 


the high prices current and with the certainty of backward |° 


detivery this bespeaks great confidence in the future on 
the part of shipowners. 


The Coal Trade. 


A very quiet tone characterises the Northern 
coal trade. The shortage of tonnage is still very pro- 
nounced, and the recrudescence of the stormy weather 
does not tend to improve matters, and a hand-to-mouth 
condition is the order of the day. The market cannot be 
said to be very steady and may change, either strengthen- 
ing or weakening rapidly as the shipping difficulty tightens 
or eases. A merchant provided with a licence and able 
to place a ship under the spouts, thus easing the congestion 
at the collieries, can undoubtedly secure material con- 
cessions on the current quotations, but prices for business 
a fortnight ahead and further forward are as firm as 
ever. One interesting feature of the past few days has 
been the negotiating of large contracts by the London 
Gas Light and Coke Company for about two million tons. 
It is operating under the Coal Prices Limitation Act, 
and though the interest usually associated with large 
contracts is thereby lessened, the placing of such large 
orders for regular deliveries from July onwards cannot 
have any other effect than that of strengthening the 
market for open contracts, as the supplies are lessened for 
open competition. The Northumberland section is 
fairly strong. The steam coal collieries are still able to 
hold their own with tonnage on hand, but in Durham 
there is much trouble. However, values for prompt 
supplies are firmly maintained, and, as to forwards, in 
most directions there are refusals to quote ahead. For 
best Blyth steams 35s. has been paid for this month, and 
for Tyne primes 32s. 6d. has been done. Steam smalls 
are in keen request and very dear. For Blyths 17s. has 
been paid and for Tyne primes 19s. The coke market is 
strong, and with a steady trade and an increasing demand 
the prices remain firm and unaltered. Current quotations 
are as follows :—Northumberlands : Best Blyths, 32s. 6d.; 
second Blyths, 28s. 6d. to 30s.; best smalls, 17s. to’ 18s.; 
households, 32s. 6d. to 35s.; bunkers, 25s. to 26s.; Tyne 
prime steams, 32s. 6d.; second steams, 29s. to 30s.; 
special Tyne smalls, 19s.; ordinary smalls, 15s. to 15s. 6d. 
Durhams: Best gas, 25s. 6d.; second gas, 24s. to 24s. 6d.; 
special Wear gas, 27s.; smithy, 25s.; coking unscreened, 
22s. to 23s.; coking smalls, 21s. to 22s.; ordinary bunkers, 
23s. to 24s.; best bunkers, 24s. to 25s.; foundry coke, 
42s. 6d.; gas coke, 29s. to 30s.; furnace coke, 28s. at ovens. 








SHEFFIELD. 
(From our own Correspondent.) 
The State and the Collieries. 


Ir really seems as if we were approaching a time 
when the Government may have seriously to consider 
doing something more with regard to the coal supply than 
fix a maximum price, under given conditions, as it has done 
by the Limitation Act. I do not find from inquiry that 
matters here are quite as bad as is the case, evidently, in 
the Bradford and other districts of Yorkshire, but they 
are bad enough for all that. Manufacturers cannot secure 
all the tonnage they feel to be necessary to place them 
beyond the fear of a shortage. Of course, this is partly 
due to the enormous rate at which demand is increasing, 
and very considerably to the difficulty experienced by 
collieries in keeping up output in face of severely depleted 
staffs. There is also the question of delay in transport 
which, like the poor, seems ever with us. But the point is 
whether the .shortage is justified. I was assured, in 
conversation with a business man in a position to judge 
of the general conditions, particularly from the colliery 
aspect, that there are ample supplies of fuel to go round 
if only some attempt could be made to systematise 
deliveries. That, of course, is a hopeless proposal as 
things are at present. I mean some big consumers can 
always be assured of full deliveries ; others are perpetually 
short. What was suggested was that the Government 
should act toward collieries somewhat in the way it has 
done in the case of makers and merchants in the iron and 
steel industry. In other words, that the State itself 
should control supplies from the pit to the furnaces. In 
that way excessive efforts to put coal on the ground for 
reserve would be checked and less would be heard of actual 
shortage. 





A Shortage in Slacks. 


At the moment the chief trouble is in reference 
to small fuel. There is a very great demand for steam 
slacks from the cotton mill districts of Lancashire, and it 
is just a question whether too.generous a percentage is 
not going away in that direction, to the detriment of 
consumers engaged on war requirements of a far more 
direct nature. The demand for bituminous slacks cannot 
very well show much increase. There is naturally a 
strong demand for them, as they are required at the coke 
ovens for the making of by-products, especially of toluol ; 
but, inasmuch as one does not hear a great deal just now 
of new recovery plant being put down, the regular require- 
ments for that purpose should not show a wider margin of 
increase than is generally associated with the speeding up 
of existing plant under the stress of war needs. There has 
been a great outcry in some districts of Yorkshire as to the 
manner in which the attempt to maintain a margin of 
private or general trade is being crippled by the shortage 
of fuel, but I cannot say thatthe complaint applies with 
any particular force to the Sheffield district. And, while 
on the subject, there is another matter—absenteeism in 
coal mines. A good many instances of this evil have 
occurred of late in the South Yorkshire and Derbyshire 
collieries, but they have often been due to the severity of 
the weather which we have experienced of late, and, on 
the whole, miners here do not appear to be so guilty of 
the offence as’in some neighbouring coalfields. Where it 
does occur, however, the adverse effect upon supplies is 
felt, under the prevailing condition of things, immediately, 
and if the men would only realise at what a disadvantage 
their conduct is placing the country at a time when every 
ounce of fuel is urgently required, and every delay is 
dangerous, they would think twice before they absented 
themselves from work unnecessarily. 


General Conditions. 


As to the general outlook, it is nothing short of 
marvellous how the margin of private trade is being main- 
tained. It would almost appear as if, in many branches 
of the steel industry, Sheffield is making an attempt to 
supply the needs of the world. Orders are simply pouring 
in from everywhere. I hear of firms that are booking 
business very far in advance of anything they can ever 
hope to fill. In numerous instances they are already 
seven, eight and nine months behind with work, and,the 
volume of business being turned down without discussion 
is sufficient to make up a boom year in ordinary times. 
But it is one thing to accept an order and execute it and 
quite another to get it away to the customer. Finished 
steel manufactures are literally being piled up at many of 
the works, and I have even heard of firms having to rent 
supplementary warehouse room. These goods are for all 
parts of the world. I am told that at one place there must 
have been sufficient finished stuff waiting to be sent off to 
fill about fifty railway wagons. That might possibly have 
been an exaggeration, but my informant is generally 
correct. Railway companies now not only want to be 
assured that the vessel by which certain goods are con- 
signed is ready berthed, but steel manufacturers must 
produce the Government permits to export. Even when 
these assurances can be furnished disappointments are 
frequent and very trying to one’s temper, for a vessel may 
be taken off for Government purposes et any moment. 
Thus, just recently, an important consignment of railway 
material was despatched to Liverpool to be placed upon 
a steamer then lying at her berth and due to sail for the 
Colonies. At the last moment the ship was commandeered 
and the consignment, as it could not be warehoused by 
the railway company at the port, was sent back again to 
Sheffield to be dealt with all oyer again. Aggravating to 
say the least! And some say a great deal more under such 
provocation. 


- Facing the Future. 


Professor Ripper, of Sheffield University, had 
something to say on Tuesday anent conditions likely to 
prevail after the war. In the course of an address as 
president of the Sociological Society of the University, the 
doctor forecasted, as most observers do, a great swing of 
the pendulum in the opposite direction to prosperity. On 
the conclusion of peace, he said, there will be a cessation 
to a large extent of the production of munitions, and a 
considerable number of men will revert to their original 
wages and trades. Overtime and war bonuses will cease, 
and there will be unemployment. Millions of men will be 
returning from the front to resume civil occupations, and 
the problem will be how to utilise those men. In no period 
of our history had employers to face problems that pre- 
sented more difficulties. In the past labour and capital 
had been opposed each to the other. But the old methods 
were not the best methods. The helpful services of co- 
operation in the production of war work ought to be 
retained. It was to be hoped that the old spirit of mutual 
distrust would pass, and that the lessons taught by the 
comradeship of the Army and Navy would be learnt in the 
workshops. In future business men would have to fight 
each other less and unite more. It would pay us as a 
commercial nation to adopt those measures. By the old 
methods costs of production were enormously higher than 
they needed to be. . The country was tired of the aggres- 
sive, domineering, blood and iron methods of conflict. 
The industrial rivalry of Germany would, added the doctor, 
continue after the war, and although we might prevent 
her gaining the freedom of our markets, such repression 
was merely negative. The positive thing which would 
determine our future and our relative position amongst 
the industrial nations would be our own efficiency in our 
men and in our methods as compared with our competitors. 


Round the Works. 


This week a distinguished party of Russian 
journalists, including M. Egoroff, proprietor and editor of 
the Novoye Vremya, has been “‘round the works.” As 
the guests of the Government they arrived in Sheffield on 
Monday, and on Tuesday visited the works of Vickers Ltd., 
Hadfields Ltd., and Thomas Firth and Sons, leaving in the 
evening for London en route to the British front in Flanders. 
What they saw interested and surprised them, but little 
may be said of it here. The whole of the steel works have 
now reached a remarkable degree of organisation, one of 





the most extraordinary features being the manner in which 
all description of waste is cut out. In that sense the war 
is teaching a lesson which should never be forgotten. It 
not only shows what might have been in pre-war days, but 
opens up great possibilities for the boom time which is 
expected to follow upon the heels of the period of depres- 
sion probable, as Dr. Ripper observed, immediately upon 
the cessation of hostilities. New oversea business is stil 
being offered in large quantities, the latest orders accepted 
or executed including steel for Santos, Milan, Genoa, 
Savanilla and Bilbao; tools for Calcutta, Maranham, 
Monte Video, Sekondi, Malta, Colombo and Santos ; 
knives for Calcutta ; shovels for Santos ; files for Buenos 
Aires, Calcutta and Savanilla ; electro-plate for Rangoon 
and Valparaiso ; saws for Trinidad ; cutlery for New York, 
Alexandria, Pernambuco, Rio and Buenos Aires ; springs 
for Karachi and Calcutta ; steel scrapers for Natal; and 
sickles for Oporto. A fair amount of business in passenger 
rolling stock is passing with India, Australia and South 
Africa. The Manchester Corporation has placed a contract 
with Newton, Chambers and Co. for a hot-well tank and 


piping. 
Iron and Steel Prices. 


The feature of the raw material market is the 
extraordinary drop in East Coast hematite pig iron, which 
has lately been as high as 140s. for mixed numbers f.0o.t. 
This week, however, it has been mentioned at 133s. 6d. 
delivered Sheffield, and the actual price appsars to be 
even lower, viz., 128s. 6d. delivered, making the f.o.t. 
quotation equal with the official maximum of 122s. 6d. 
furnaces. The present quotation does not appear to make 
any allowance for a sliding scale in view of variation of 
freight rates of foreign ores, and is understood here to be 
the consequence of Government action. For the present, 
however, there must continue to be a considerable amount 
of uncertainty, because one never seems to know what 
new arrangement is going to turn up next. At all events 
the relative positions of East and West Coast hematites 
are now restored to something like the normal, and it is to 
be presumed that West Coast makers will now feel less sore 
about 127s. 6d. f.o.t. (135s. 6d. Sheffield) being the 
maximum quotation for mixed Bessemers. It may be 
that the respective markets will display a tendency to 
settle down. Common irons are almost unchanged, the 
quotations for Derbyshire and Lincolnshire foundry being 
at the maxima and Derbyshire forge about 2s. lower at 
85s. 6d. Billets are steady at previous quotations. There 
is still a scarcity of Swedish steel, but now that permits are 
being granted for the shipment of coal to Sweden matters 
should improve. 


Fuel. 

The local demand for steam fuels of all descrip- 
tions is exceptionally heavy this week, though the recent 
restrictions upon exports to neutrals appear to have had 
the desired result in the direction of more generous supplies 
being available for inland works. There is still, of course, 
a.good tonnage going to the French and Italian ports. 
Collieries have a large number of orders cn their books, 
especially for the smaller qualities, the market for which is 
each week becoming more difficult. There is practically 
nothing on offer on the open market, and although many 
buyers are prepared to pay high figures for supplies, it is 
impossible for them to obtain any quantity. Prices of 
steam coal for inland sales are firmly held at per ton at pit as 
follows :—Best South Yorkshire hards, 17s. 6d. to 18s. 6d.; 
best Derbyshire hards, 17s. to 17s. 6d.; second quality, 
16s. to 16s. 6d. ; steam cobbles, 16s. to 17s. ; steam nuts, 
16s. to 16s. 6d. The figures obtainable for open market 
sales for export are substantially higher than these quota- 
tions, being roughly from 4s. 6d. to 5s. per ton more. 








SCOTLAND. 
(From our own Correspondent.) 
The Pig Iron Question. ; 


Now that the initial excitement occasioned by 
the reported fixing of maximum prices of pig iron, and the 
proclamation making speculative buying in metals illegal 
has died down, merchants are beginning to realise that the 
restrictions at first mentioned were so drastic that some 
modification was sure to follow, and are now busy trying 
to determine the future position of pig iron. It seems very 
evident that the Government is determined to stop, as far 
as possible, the export of pig iron to neutral countries, and 
it is said that further restrictions in this respect will shortly 
be imposed, and that the exports even to Allied countries 
will be subjected to a closer supervision. This looks like 
a, further step in the direction of Government control and 
the total elimination of all business outside war work. It 
is said, of course, that the main object of the new restric- 
tions is to prevent wholesale exports of pig iron to the 
detriment of the increasing needs at home, where there 
has been at times a genuine shortage. At the same time, 
to the ordinary trader the latest restrictions must be most 
unpalatable. The difficulties of doing business have been 
gradually becoming greater since the war began, and the 
new proposals are not calculated to improve matters. 
The question of maximum prices has not yet been decided 
and is expected to crop up before long. The probability 
is that the freighting question and the price of the imported 
ere will be settled first. Within the past few months 
efforts have been made by the Minister cf Munitions to 
fix, by agreement with makers, a maximum price for 
hematite pig iron produced in Scotland. The price of 
£6 2s. 6d. per ton was suggested at a time when the market 
was high and showed a tendency to advance still further 
under the influence of a strong demand and a phenomenally 
high rate of freight for the carriage of ore from Spain, 
from which the Scotch makers draw their supplies. The 
makers, however, held out against an agreement on the 
conditions laid down, and in the interval the quotation 
has advanced to £7 5s. perton. The matter has again been 
discussed by the makers, and a representative of the 
Ministry of Munitions in London last week, and, although 
no definite information is available as to the result of the 
conference, it is understood that under certain conditions 
which have not been disclosed the maximum price was 


fixed at £6 2s. 6d. perton The prices of ordinary brands, 
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which have been steadily rising for months past, are now 
£2 per ton and over in excess of pre-war quotations. 


The Pig Iron Trade. 


Makers of Scotch pig iron are in a strong position. 
Large deliveries of hematite iron are being made, and this 
quality is quoted 145s. per ton. Makers are naming very 
firm prices for ordinary qualities, and the demand for these 
is unusually heavy. After a lapse of a few days the pig 
iron warrant market was reopened and dealings re- 
commenced under the new arrangements. Business was 
remarkably slow all the week, the total sales not exceeding 
3000 tons. Cleveland iron closed at 85s. 6d. per ton cash 
buyers, an advance of 10}$d. per ton over the preceding 
week. As present warrant holders have up till May 3lst 
to dispose of the holders to genuine customers, it is not 
anticipated, in view of the strength of the market, that 
any trouble will be experienced in this respect. Stocks 
of Cleveland iron now only amount to about 72,000 tons. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 


follows :—Monkland, f.a.s. at Glasgow, No. 1, 120s. ; 
No. 3, 119s. ; Govan, No. 1, 1l6s.; No. 3, 115s.; Carn- 
broe, No. 1, 120s.; No. 3, 115s. ; Clyde, Gartsherrie and 


Calder, Nos. 1, 127s. 6d.; Nos. 3, 120s. ; Summerlee, No. 1, 
125s. ; No. 3, 120s.; Langloan, No. 1, 122s. 6d.; No. 3, 
117s. 6d. ; Glengarnock at Ardrossan, No. 1, 120s. ; No. 3, 
115s.; Eglinton, at Ardrossan or Troon, No. 1, 120s. ; 
No. 3, 118s.; Dalmellington, at Ayr, No. 1, 118s. 6d. ; 
No. 3, 116s. 6d. ; Shotts, at Leith, No. 1, 127s. 6d. ; No. 3, 
120s. per ton. 


Finished Iron and Steel. 


No change is reported in the Scotch steel trade. 
The pressure for delivery is unabated, especially for 
sectional material for Government and ordinary work. 
There is not much pressure for heavy plates for the home 
market, the bulk of the specifications being of a light 
nature. The shipping inquiry is good, and substantial 
lines are fairly numerous. Black sheet makers continue 
very busy. Deliveries are mostly for home account, but 
the export demand is good. Raw materials are still 
somewhat scarce, and outputs are affected in consequence. 
The price of 7 to 11 b.g. is still £18 per ton less 2} per cent. 
Glasgow delivery galvanised sheets are too dear to attract 
much business, and painted sheets are being still used 
largely as a substitute. Active conditions still prevail in 
the malleable iron trade. Both iron and steel bars are in 
strong demand, and makers are hard pressed for deliveries. 
** Crown ”’ iron bars are quoted £14 per ton and upwards 
less 5 per cent. for home delivery, and £13 5s. net f.o.b. 
Glasgow. 


Coal. 

A very strong tone exists in the Scotch coal trade. 
All classes of coal continue in constant demand, and it is 
quite apparent that the demand is far in excess of the 
supply Several shipping licences have been refused, but 
this has had little effect, as the tonnage thus diverted is 
very quickly absorbed. The position, too, is not improved 
by the tendency of the collieries to hold up supplies in 
anticipation of a further risein prices. All qualities of round 
coal in the West of Scotland district are fully booked to the 
end of this month, while smalls are very heavily booked. 
Ell coal is quoted f.o.b., at Glasgow, 22s. 6d. to 24s. ; 
splint, 25s. to 33s. ; navigations, 27s. 6d. ng 28s ; steams, 
19s. 9d. to 22s. ; treble nuts, 21s. to 21s. 6d. ; doubles, 20s. 
to 20s. 6d.; singles, 19s. 6d. to 19s. 9d. per ton. The 
position in Fifeshire continues satisfactory, and if there is 
no further requisitioning of coal for Admiralty purposes in 
the meantime things will be normal in this district within 
a few days. Best screened navigation coals are quoted, 
f.o.b. at Methi! or Burntisland, 27s. 6d. to 28s. 6d. ; first- 
class steams, 28s. per ton. The collieries in the Lothians 
are well sold for March delivery, and any coal available 
outside of contracts is realising very firm prices. Best 
steam coal is quoted, f.o.b. at Leith, 25s. to 26s. per ton. 
The aggregate shipments from Scottish ports during the 
past week amounted to 178,467 tons, compared with 
202,291 in the preceding week and 195,384 tons in the 
corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


STEADIER conditions have characterised the cval 
trade during the past week, but there is very little business, 
comparatively speaking, passing on general export account. 
Operations are on the hand-to-mouth principle ; 
is practically nothing being done ahead. There is too 
much uncertainty to look far into the future, and the 
secret of it all is wrapped up in the tonnage question. 
Last week-end there was something in the nature of a 
spurt in chartering, notwithstanding the scarcity of 
tonnage. It was little short of a scramble for the available 
supplies on the market, and, of course, it was accom- 
panied by a further jump in freight rates. The following 
table shows some of the latest rates conceded, with a 
comparison of pre-war values :— 


July, 1914. Current rates. 
9d. 3s. 6d. 


Genoa options Pore, ee 
ea ee Se of. ca” os 95f. 
Alexandria 6s. 10}d. 107s. 6d. 
Marseilles. . Sif. 110f. 
NEES, Teel p< cpr “on 7f. ‘ 66f. 
St. Nazaire 6if. Sys Sesto 55f. 
Gibraltar .. eS eee eee 55s. 


Owners and ship brokers have had everything their own 
way. The mere suggestion that the Government should 
intervene seems in the past to have given a fillip to rates, 
and owners have played off one merchant against another 
and every charter reported has resulted in Is. or 2s. being 
added to the rates prevailing. On Tuesday last, however, 
a different atmosphere seemed to come over the market. 
It almost seemed after the fabulous rates recently con- 
ceded as if a period of exhaustion had been reached. The 
market was idle to the point of dullness. Exporters 


there. 





appeared to have reached the limit to which they were 
prepared to go to get tonnage. In some quarters the 
lull prevailing was interpreted as being merely a spell 
prior to a further advance in rates, but generally the 
feeling was that exporters were determined to hold off 
and see whether the Government really proposed bringing 
in a scheme for remedying the evil. Fears that Govern- 
ment action was imminent induced owners and brokers 
to take advantage of the strong market to fix up tonnage 
on time charter, and thus assure a handsome return for 
a substantial period. Business was discussed and carried 
through on the basis of 50s. to 55s. on the deadweight 
per month for handy tonnage for six or twelve months, 
these rates comparing with 4s. 6d. to 4s. 9d. before the 
war. Opinion is very divided concerning the question 
whether the Government can deal effectively with the 
problem, in view of the dependency of this country upon 
neutral tonnage, and the fact is not lost sight of that no 
matter what has been done in the past by Government 
Departments, rates have continued to bound up. How- 
ever, it appears to be generally thought that the Govern- 
ment intends intervening in order to assist our Allies to 
get their supplies at a lower cost than what they have in 
the past had to pay. Last week a consultation took place 
between leading shippers and shipowners and Mr. Runci- 
man on the question of limiting rates to France, and 
subsequently Cardiff shipowners met further to consider 
the matter, as other shipowners in various parts of the 
country have done. Shipowners recognise that the present 
rates are utterly exorbitant, and they are ready to fix 
a more reasonable limit, but at the same time they contend 
that neutral owners must be brought into line. The 
suggestion has on previous occasions been thrown out 
and put into operation to a partial extent of granting 
bunkers to neutral ships conditionally upon their regulating 
their trading according to the requirements of this country. 

It is now put forward as a definite proposition that neutral 
tonnage should not be allowed bunkers in any port of 
the British Empire unless the owners agree to accept 
rates of freight in accordance with the scheme now under 
consideration. It is contended by some that such action 
will only drive the neutrals away to America. With 
regard to the proposed limitation of rates for France, it 
is reported that the maximum suggested is 20 per cent. 
below the rates ruling last Wednesday. On that day 
St. Nazaire was fixed at 50f., so that 20 per cent. reduction 
would be 40f. It is contended that on this basis those 
firms which have tonnage on high time charter rates, 
would still be able to run them at a profit, although nothing 
like the profit obtainable under current market values. 
The Government scheme is eagerly awaited, but there are 
not a few who are very sceptical of any workable scheme 
being evolved, their contention being that three vessels 
cannot be made to do the work of six. As to how the coal 
trade will be effected by possible changes contingent upon 
the introduction of further Government rules and regula- 
tions it is impossible to say, but it is inevitable that there 
must be some radical changes, as Government control of 
tonnage must, it is argued, be followed bad more Govern- 

ment control over coals. 


Foreign Coal Shipments. 


Shortage of tonnage for general export account 
and the heavy requirements of the Government were the 
main factors in bringing about a substantial reduction in 
the returns of foreign c ~ exports last week. The total 
shipments disclosed for Tardiff, New, ort, Swansea and 
Port Talbot amounted to 296,054 tons, as against 514,486 
tons for the corcesponding- week of last year, the decrease 
consequently being 218,432 tons. It is an interesting fact 
that the returns for -be whole of South Wales show that 
76 per cent. of the shipments were to the Allies and 24 per 
cent. to neutral destinations. 


Miners’ Wages. 


The recent award by Lord Muir Mackenzie 
concerning the applications by the owners and the men 
for a variation of the present wage rate for the coalfield 
has not met with favour by the miners. Lord Muir 
Mackenzie, it will be remembered, decided against both 
owners and men, so that the wage rate was left unaltered. 
The men are not by any means satisfied. The delegates 
at the meeting of the Western Valleys Miners’ Council on 
Wednesday went so far as to pass a resolution strongly 
protesting against the decision arrived at by Lord Muir 
Mackenzie, and requested the Executive Council to take 
strong action at once in the matter by calling a conference 
of the coalfield. On the question of non-unionism in the 
coalfield, deputations representing both the employers and 
the workmen have recently had an interview with Sir 
George Askwith, when the Chief Industrial Commissioner 
submitted certain proposals for preventing stoppages of 
work. The matter was brought to a head by the action of 
the men at the Dowlais and the Cyfarthfa collieries in 
serving notices in order to bring pressure on the non- 
unionists employed there. Since then the men have 
suspended the notices. 


Current Business. 


The tone of the market has recovered slightly 
compared with a week ago, when a sharp falling off in 
tonnage upset colliery arrangements completely and 
landed many of them in difficulties on account of the 
shortage of wagons, at the same time compelling collieries 
to reduce their prices substantially for spot sales to enable 
them to secure relief. In spite of the difficulty in chartering 
tonnage and the excessive freight rates ruling, a fair 
quantity of tonnage was taken up for this week’s loading 
and next, and as vessels came along rather more freely 
over last week-end colliery owners started the week with 
@ more satisfactory supply of steamers, and this has 
resulted in the elimination of many weak spots. Colliery 
owners have been able to withstand better the offer of 
low prices and buyers in many cases have had to come up 
6d. to ls. in their ideas for some coals. The inquiry has 
been mostly for this week and the early part of next, 
and as Admiralty qualities are still monopolised almost 
entirely by the Government agents the demand has been 
centred upon other descriptions. Dry coals are a very 
steady section, best ruling about 33s. to 34s. nominally as 
these qualities are scarce, and ordinary drys about 32s. 
to 32s. 6d., although some of the very inferior drys ranged 





down to about 30s. Monmouthshires have shown a 
steadier tone. Best black veins and Western Valleys 
have not improved their position appreciably, and have 
been available round about 30s., but Eastern Valleys have 
more particularly recovered from their acute weakness. 
Whereas last week sellers of ordinary Easterns were glad 
to avail themselves of prompt business at 26s.,this week, 
owing to stems having filled up and tonnage being ready. 
quotations have come up to 27s. to-28s., and buyers have 
been offering 27s. to secure their requirements. Bitu- 
minous coals have also lost some of their weakness, and 
No. 2 Rhondda large has been quoted at 25s. 6d. to 26s., 
as against 25s. a week ago. Small coals opened the week 
under rather disadvantageous conditions from the point 
of view of the demand, and in the case of best bunkers 
colliery salesmen were ready to take 16s. and even less 
for best bunkers, but since then they have effected prompt 
sales, and with the Government taking more supplies 
values have become steadier at 17s. to 17s. td., with 
seconds 16s. to 17s. and cargo sorts rather irregular still 
at 9s. to 14s. 6d. Patent fuel makers continue fully 
booked and have difficulty in meeting their obligations 
with labour short, and prices are nominally 35s. to 37s. 6d. 
Pitwood has given way, supplies having come to hand 
more freely, and as colliery wagons have been far from 
plentiful this has forced sellers to accept lower prices, 
The’ demand has also been not so good, and prices rule 
about 46s. to 47s., and none too steady at that. 


LATER. 


No fresh feature has developed in the coal market, 
which continues very quiet, there being very few bookings 
for shipment ahead. Values of large descriptions are in 
the main unaltered, and smalls continue irregular, although 
the better bunker qualities are rather more even in value, 
round about 17s., several collieries which were badly in 
need of prompt orders having filled up. There is very 
little chartering proceeding, tonnage being scarce and 
showing a tendency to higher rates. Genoa options are 
about 95s. and Marseilles has been fixed at L15f., a rise of 
5f. on the last record. 


Approximate Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 31s. to 32s.; ordinaries, 
29s. to 30s.; best drys, 33s. to 34s.; ordinary drys, 30s. 
to 33s.; best bunker smalls, 17s. to 17s. 6d.; best ordinaries, 
16s. to 17s.; cargo smalls, 13s. to 14s. 6d.; inferiors, 9s. 
to 12s. 6d.; washed smalls, 20s. to 22s.; best Monmouth- 
shire black vein large, 30s. to 3ls.; ordinary Western 
Valleys, 29s. 6d. to 30s.; best Eastern Valleys, 29s. to 
29s. 6d.; seconds, Eastern Valleys, 27s. to 28s. Bitumin- 
ous coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 33s. to 34s.; smalls, 


23s. to 24s.; No. 2 Rhondda large, 25s. 6d. to 26s.; 
through, 21s. to 22s.; smalls, 15s. to 16s.; best washed 


nuts, 28s. to 30s.; sec onds, 26s. to 27s.; best washed peas, 
27s. to 28s.; seconds, 24s. 6d. to 25s. 6d. Patent fuel, 
35s. to 37s. 6d. Coke: Special foundry, 50s. to 55s.; 
good foundry, 47s.° 6d. to 50s.; furnace, 46s. to 47s. 
Pitwood, ex ship, 46s. to 47s. 


Coalowners’ Returns. 


The returns of production of associated collieries 
in South Wales show that the quantity mined last year 
was not so far short of the previous year’s as was expected. 
According to the report at the annual meeting of the 
Monmouthshire and South Wales Coalowners’ Association 
hell this week, the total output for the year ended 
December 31st, 1915, was 42,036,749 tons, which com- 
pared with the | -\.ous year was a decline of 2,736,236 
tons. A statement was presented showing the quantities 
for which the members proposed to assure their collieries 
for the ensuing year, the figures being Cardiff district 
29,411,149 tons, Newport district 9,873,722 tons, and 
Swansea district 4,761,557 tons, a total of 44,046,428 tons. 
This, compared with the quantities assured for the pre- 
vious year, shows a decrease of 2,047,647 tons. Mr. W. H. 
Mewton, the managing director of Locket’s Merthyr 
Collieries, Limited, has been elected chairman of the 
Coalowners’ Association for the ensuing year, and Mr. 
B. Nicholas, of the Tirpentwys Black Vein Steam Coal 
Collieries, Limited, vice-chairman. The Association has 
appointed Mr. W. Gascoyne Dalziel as a member of the 
owners’ side on the Conciliation Board. 


Newport. 


The market in Monmouthshires has improved 
slightly, not so much as regards the better qualities as 
the lower grades. The latter were last week the easiest 
section and have now recovered most, colliery stems having 
filled up well for this week and the early part of next, 
but there is still a fair amount of free coal of the superior 
description available. Small coals continue relatively good. 
Approximate quotations :—Steam coal: Best Newport 
black veifi large, 30s. to 30s. 6d.; Western Valleys, 29s. 
to 29s. 6d.; Eastern Valleys, 28s. "6d. to 29s.; other sorts, 
27s. to 28s.; best smalls, 15s. 6d. to 16s. 6d.; seconds, 
14s. 6d. to 15s. Bituminous coal: Best house, 23s. to 
24s.; seconds, to 23s. Patent fuel, 34s. to 35s. 
Pitwood, ex ship, 47s. to 48s. 


99. 


oss. 


Newport Metal Market. 


The local iron and steel trades show no change 
from the conditions of a week ago. At the tin-plate bar 
mills work continues good, with prices firm at £12 10s. 
upwards for both Siemens and Bessemer qualities. Rails 
are nominal at £11 10s. for heavy sections. Welsh hematite 
meets with strong inquiry, business being hard to negotiate 
with official quotations at £7 5s. to £7 10s. delivered. Iron 
ore is 38s. to 39s. Tin-plates are very firm and have 
advanced to 30s. for I.C. 14 x 20, and 60s. for 28 x 20 
for both Siemens and Bessemer qualities. 


Swansea, 


The anthracite coal market is in a depressed 
state. Apart from the insufficiency of tonnage, the demand 
has fallen off very appreciably, and with a few exceptions 
prices are lower on the week. The market is still easy. 
Approximate prices :—Anthracite; Best malting large, 
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23s. 6d. to 24s.; second malting large, 18s. 6d. to 20s. 6d.; 
big vein iarge, 16s. to 17s. 6d.; red vein large, 17s. 6d. 
to 19s. 3d.; machine-made cobbles, 28s. to 29s.; French 
nuts, 28s. to 29s. 6d.; stove nuts, 27s. 6d. to 28s. 6d.; 
beans, 29s. 6d. to 30s. 6d.; machine-made large peas, 
21s. to 21s. 9d.; rubbly culm, 8s. 9d. to 9s. 3d.; duff, 


3s. 9d. to 4s. 3d. Steam coal: Best large, 32s. to 34s.; 
seconds, 26s, 6d. to 27s. 6d.; bunkers, 21s. 6d. to 25s.; 
smalls, 13s. 9d. to 15s. 9d. Bituminous coal: No. 3 


Rhondda large, 30s. 6d, to 348s. 6d.; through and through, 
25s. to 28s.; smalls, 19s. 6d. to 21s. 9d. Patent fuel, 
32s. to 35s. 


Tin-plates, &c. 


Owing to the difficulty in getting material and 
the enhanced prices prevailing, tin-plates have again 
advanced substantially. There is a rise on the week of 
Is. to Is. 6d., the quotation for 20 x 14’s being now 30s., 
which is practically double the price of pre-war times. 
The production shows a slight falling off, and com- 
paratively little fresh business is being arranged, makers 
being reluctant to book orders ahead. The steel and iron 
and copper works are all actively engaged. Steel bars 
have improved 10s. since a week ago, the quotation now 
being £13 per ton, Siemens or Bessemer. Tin-plate and 
other quotations :—I.C., 20 x 14 « 112 sheets, 30s.; 
1.C., 28 x 20 x 56 sheets, 30s. 9d.; LC., 28 20 x 112 
sheets, 60s. 6d.; IC. ternes, 28 x 20 « 112 sheets, 51s. 
to 52s.; galvanised sheets, 24 g., £28 in bundles. Block 
tin, £192 10s. per ton cash, £190 15s. per ton three months. 
Copper, £105 per ton cash, £103 per ton three months. 
Lead: English, £35 15s. per ton; Spanish, £35 per ton. 
Spelter, £85 per ton. Iron and Steel :—Pig iron: Standard 
iron, 85s. 3d. per ton cash, 85s. 9d. one month ; hematite 
mixed numbers, 115s. per ton cash, 116s. one month ; 
Middlesbrough, 85s. 6d. per ton cash, 86s. one month ; 
Scotch, 93s. per ton cash, 93s. 9d. one month; Welsh 
hematite, nominal ; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars: Siemens, £13 per 
ton; Bessemer, £13 per ton. Steel rails, heavy sections, 
£11 per ton. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





BUOYANCY OF ZEPPELINS. 


Srr,—In an article in your issue of the 10th inst. you allude 
to a reserve of buoyancy due to the “ ballonets ’’ inside the main 
gas bags. Now,either 1 have misunderstood you or I have a good 
deal of elementary knowledge still to acquire concerning buoy- 
aney of floating bodies generally. Surely these ‘“ ballonets ” 
have no influence in increasing the net lifting power, but are 
rather a loss due to—per se—the dead weight of the contained 
air. They serve a practically useful purpose, however, in keeping 
the gas bag constantly under full tension and distension in 
spite of varying atmospheric densities and without loss of gas. 
Incidentally the displacement of the gas bag is kept constant, 
but still no more lifting power is obtained than that due to the 
original charge of gas. 

To explain my meaning more clearly, we will imagine an 
ordinary balloon of familiar type filled with gas on the ground. 
On rising into the higher air the gas—being entered at a higher 
pressure—escapes by the neck or is purposely released by the 
crown valve. Suppose the neck to be closed up and no valve in 
the crown the balloon would gradually distend by the stretching 
of the envelope until it either burst or a leak started. Suppose 
now that having regard to the attachments it were necessary 
not to allow gas to escape at all—fire risks, for instance—this 
would necessitate incomplete filling of the bag on the ground 
in order to allow room for expansion when floating in a less 
dense medium. 

If complete distension of the gas bag at all times were neces- 
sary, having regard to framing, &c., as in the case of the Zeppelin, 
this could be attained by filling the gas bag on the ground with 
the internal ballonet partly filled with air, but as the ballonet 
is filled with air at the same ‘pressure as the medium in which 
the gas bag is floating, no additional buoyancy is obtained, the 
net lift being the weight of the air displaced by the gas bag, less 
the sum of the weight of the gas and the weight of the air in 
the ballonet. The ballonet, however, serves a useful purpose in 
maintaining full distension of the main gas bag, allowing room 
for gas expansion by expulsion of air from the ballonet, which 
air can be readily pumped back when the bag, being at a less 
altitude, tends to become flabby. 

I do not see at all how a ballonet filled with air can alter the 
net lifting power of a balloon any more than a submerged water 
vessel can be altered in buoyancy by admitting water to keep 
her shell distended, A submarine’s shell is rigid. Of course, 
under the condition of high altitude the weight of unit gas 
volume is less proportionately to its expansion, but this is surely 
in exact proportion to the reduced density of the medium— 
air—in which it floats. Consequently, no inerease of net 
buoyancy results, but merely the advantage of control of gas 
expansion and pressure on the envelope without loss of gas. 

Perhaps few of your readers will be deceived by the ambiguity 
in your article, but as your pages are frequently quoted by the 
non-technical Press, and there seems to be a rather wide 
misunderstanding of the manner in which a balloon floats, and 
leading to such marvellous tales of new German gases “‘ half the 
weight of hydrogen,” that it is well to be precise, and this is 
my excuse for this letter. Gero. T. PARDOE, 

Angmering, March 12th. 


{Our correspondent will find the question he raises dealt with 
elsewhere in this issue.—Ep, Tue E.] 


THE TRAINING OF MUNITION WORKERS. 

Sir,—The question as to whether unskilled men taking up 
munition making should receive training previous to their entry 
into munition factories is at the present moment a matter of 
utmost importance. ‘The need’ for men is very pressing, and is 
likely to become greater within the next few months, as some 
of the single men in munition factories engaged since the com- 
mencement of the war are weeded out. 

Probably the greatest opposition to the school or college- 
trained semi-skilled man has come from Government factories, 
and is mainly owing to the conservative ideas of old-fashioned 
foremen. In one large Government factory, munition workers 
from training centres are called “‘ the hundred-hour engineers,” 
and when, owing to force of circumstances, they have been 
started to work, then many obstacles have been put in their 
way and much opposition shown them. The difference between 
the novice going direct into the shop and going into the school, 
lies in the fact that in the former case no one is responsible for 
his training, and he gets on the best way he can ; whereas in the 
latter case he receives a systematic course of instruction designed 
to meet his special requirements. Given a well-educated intel- 
ligent man, a suitable course of instruction will in a few weeks fit 





him for such work as simple screw-cutting, turning to limit gauge, 
planing and shaping to workable limits, or many other machine 
tool operations of a fairly simple character, In addition, the 
student becomes familiar with the names and uses of tools, he 
gets to know the proper way to set machine tools, obtains a 
actical knowledge of cutting speeds and feeds, and generally 
learns the proper manner in which to handle a machine and its 
accessories, It could easily be proved that a large number of 
college-trained munition workers without previous mechanical 
experience can after a course of six weeks’ instruction do work 
of a more advanced character than that done by the average 
second or third-year apprentice, Unfortunately for the appren- 
tice, the first and often the second year of his apprenticeship is 
mainly oceupied by doing anything but learning a trade, and 
even in the third, fourth and fifth years he only learns what he 
can pick up himself without assistance from anybody. 
point of importance in the training of munition workers is 
that the useless man can be disposed of without having spoilt 
the valuable machinery of a factory or wasted a foreman’s or 
charge hand’s time. When a business firm like Messrs. Buck and 
Hickman, of Whitechapel, takes up the training of men for 
such work as tool setting, then it can be safely said that a course 
of instruction must fit the men satisfactorily to carry out the 
work required of them. The course of instruction for munition 
workers found most suitable in one engineering school is as 
follows :—(1) All students take one or two sessions of simple 
chipping or filing exercises. (2) All students attend a lecture of 
one hour every alternate day. (3) Most students do one job on 
the shaper or planer. (4) Students now specialise according to 
the ability they have shown in their work ; the best are put on 
milling machines, others are selected for lathe work, if any show 
special ability in fitting they take a fitting course, the poorest of 
all are kept at planing or shaping, and a very few selected men 
go to other institutes for training in gauge making or tool setting. 
(5) Men are told to withdraw at all stages of training, but 
generally the useless man can be detected in the first week. (6) 
When the student specialises, he is put on the particular type of 
work he will have to do when he goes into the factory ; this 
arrangement is possible by making an agreement with certain 
firms to supply them with men for a specific purpose. 

When the war is over it will be very surprising if some sort of 
sandwiching system between the factory and the school is not 
adopted for the engineering apprentice. If firms would only 
give such a scheme a trial the results would have a remarkable 
influence over the future position of the engineering trade of 
this country. 

SRNEST Putt, R.N.R., A.M.I. Mech. E. 

London, March 11th. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Tae Erecrro Harmonic Soctrery.—At the King’s Hall, 
Holborn Restaurant. Smoking concert. At 8 p.m. 

Roya. InstrrutTion or Great Brirarin.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Dr. Aubrey 
Strahan, F.R.S., Director, Geological Survey of Great Britain. 
The subject is ‘‘ The Search for New Coalfields in England.” 
At 5.30 p.m. 

THe InstiTruTION OF MECHANICAL ENGINEFRS.—At the 
Institution of Civil Engineers, Great George-street, Westminster, 
8.W. ‘The Composition of the Exhaust from Liquid Fuel 
Engines,”’ by Lieut. R. W. Fenning. At 6 p.m. 


TUESDAY, MARCH 2Isr. 


Tue InstirvuTion oF Civ. ENGINEERS.—Great George- 
street, Westminster, 8.W. Paper to be submitted for dis- 
cussion :—‘‘ The Rangoon River Training Works,” by Sir 
George Cunningham Buchanan. At 5.30 p.m. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. ‘“‘ The 
Natural Gas Industry: Its Progress and Importance,” by Dr. 
J. A. Leo Henderson. At 8 p.m. 

THE ILtuMINATING ENGINEERING Socrety.—At the House 
of the Royal Society of Arts, John-street, Adelphi, London. A 
discussion on ‘‘ Some Aspects of the Design and Use of Glass- 
ware in relation to Natural and Artificial Illumination.” At 
5 p.m. 





WEDNESDAY, MARCH 22np. 


THe WorsurpruL Company OF CARPENTERS.—At the Car- 
penters’ Hall, London-wall, E.C. ‘‘ Landscape Painting,” by 
Mr. H. Hughes-Stanton. At 7.45 p.m. 

LiverRPOoL ENGINEERING Society. — Royal Institution, 
Colquitt-street. A paper will be read by Mr. G. S. Baker, 
entitled ‘‘ The Immediate Commercial Advantages of Experi- 
ment Tank Tests.’’” At 8 p.m. 


FRIDAY, MARCH 24rxH. 


Roya INnstTITUTION OF GREAT Briratn.—Albemarle-street, 
Piceadilly, W. The Discourse will be delivered by Professor 
W. M. Bayliss, F.R.S. The subject is “*The Mechanism of 
Chemical Change in Living Organisms.” At 5.30 p.m. 

THe Norrs-East Coast INSTITUTION OF ENGINEERS AND 
SuipsvuiLpers.—In the Lecture Theatre of the Literary and 
Philosophical Society, Neweastle-on-Tyne. Discussion on “‘ The 
Education of Youths before and during their Apprenticeship,” 
by Principal V. A. Mundella. At 7.30 p.m. 

Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S8.W. 
‘*A New Method of Determining Ionic Velocities,” by Mrs. 
Griffiths ; ‘‘ An Explanation of the Migration of Ions,’ by Dr. 
S. W. J. Smith, F.R.S.; ‘* A Method of Exhibiting the Velocities 
of Iodine Ions in Solution,” by Dr. 8. W. J. Smith, F.R.S. At 
5p.m. Editing Committee meeting at 4 p.m. Council meeting 
at 4.15 p.m, 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston Place, S.W. 


ORDERS 
For week commencing March 20th, 1916, by Lieut.-Col. G. B. 
Clay, V.D., Commanding. 

Drills, 6.25 te 7.25, 7.25 to 8.25. 

Monday, March 20th.—Sections 1 and 2, Technical. Sections 
3 and 4, Lashings and Trestle Bridging. Signalling Class and 
Recruits. 

Tuesday, March 2\st.—School of Arms, 6 to 7 p.m. 

Thursday, March 23rd.—Shooting for Sections 1 and 2 and 
Signalling Class. 

Friday, March 24th. 
1 and 2, Lashings and Trestle Bridging. 
Recruits. 

Saturday, March 25th.—Uniform parade at 2.45 p.m. 

Attendance is specially desired for all members on Saturday, 
March 25th, as it is proposed to hold Battalion Drill. 

Sections for Technical parade at Headquarters, 
Eloetrical Engineers, 46, Regent-street, S.W. 

Sections for Shooting parade at Miniature Ranges. 

Unless otherwise ordered, all parades at Chester House. 

Kk. G. FLemrne, 
Company Commander and Acting Adjutant. 


Sections 3 and 4, Technical. Sections 
Signalling Class and 


London 





BRITISH PATENT SPECIFICATIONS. 


When an t tion is ted from. abroad the name and 
address of the communicator are printed in italics. 

When an abridg t is not illustrated the Specificati 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.U., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 
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STEAM GENERATORS. 


2738. February 20th, 1915.—SuperueatTine Apparatus, J. 
A. M. Campbell, 47, York-terrace, Liverpool, and P. M. 
Campbell, 8, Manley-road, Waterloo, Liverpool. 

This invention, we gather, is primarily intended for applica- 
tion to marine boilers. The superheating chamber consists of 
an annulus A surrounding the base of the smokestack B, the 
connection with the boiler being provided by a pipe C furnished 
with a perforated end D and a stop valve E. A drain pipe F 
in which there is a stop and check valve G returns any condensed 


N°2738. 





steam from the superheating chamber to the boiler. The 
outlet pipe H to the engines is provided with a stop valve J and 
is connected by a pipe K to the steam space of the boiler. By 
opening the valve L saturated steam can be delivered into the 
outlet pipe so as to reduce and control the degree of superheat 
and dryness of the steam delivered. Tubes M resembling 
Galloway tubes may be fixed across the smokestack to increase 
the superheating surface.—February 23rd, 1916. 


PAPERMAKING MACHINERY. 


4396. March 20th, 1915.—PropucTION OF PATTERNED OR 
ORNAMENTED Paper, O. H. Stone, Highclere, Hollyfield- 
road, Sutton Coldfield, near Birmingham, 

A are the press rolls, B the drying cylinders, C the final 
drying cylinder, and D the ruling device of an ordinary four- 
drinier. Between the drying cylinders B and the final drying 
cylinder C a calender E is fixed. Against the guide roller F 
of this a roll G held in adjusting bearings rotates. This roll 
is provided with a series of thin flanges straight as at H or 
serrated as at J or of any other desired form. These flanges 








dip into a colour box K or may make contact with a revolving 
pad L which dips into the colour box. The pattern from the 
rol] is thus imprinted upon the paper before the latter is com- 
pletely dried and while it is in condition to absorb the die or 
ink. It is dried so soon afterwards on the cylinder C that the 
die has no time to spread. As a further precaution against 
spreading the paper is reversed over the roller M so that the 
printed side is brought against the surface of the drying drum. 
February 23rd, 1916. 


LIGHTING AND HEATING. 


February 12th, 1915.—-A ConvertiBie Evectric Fire, 
Edgar Albert Welch, The Mosque House, Woking, Surrey. 

The radiator is a portable radiator which can be moved at the 
option of the user to any desired position. It is comprised of a 
number of coils of resistance wires, secured to an insulated fire- 
proof frame fixed at the back of a rectangular opening Ain a 
flat tray-shaped frame B. The front of the opening A is pro- 
tected by a wire grill, and the back by a metal surround 
to whioh connecting devices or switches may be fixed. 
The metal casing or surround is mounted on a rear pair of 
legs D. These legs are maintained at the same angle in relation 
to the back of the metal casing or surround by means of the 
stays E. The stays E are provided with extensions F pivotally 
mounted on the pivots G at the extremities of the stays B. 








248 


THE ENGINEER 









Marcu 17, 1916 


ae 























The extensions F are adapted to be folded out—as shown in 
the upper left-hand drawing—and there held in position by 
stop pins H coming into engagement with the stays E. When 
the extensions F are in this position the radiator is supported 
in a horizontal position, and can conveniently be used for cooking 
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purposes. When the extensions F are folded back over the 
stays E—as shown in the lower right-hand drawing—the radiator 
must rest on the floor of a room or the like in a vertical or ap- 
proximately vertical position with the front edge of the radiator 
on the floor. When in this position the radiator is suitable for 
employment as a fire.—February 23rd, 1916. 


ORDNANCE AND ARMOUR. 


6726. May 5th, 1915.—-MountTINnGs For ORDNANCE, Rheinische 
Metallwaaren und Maschinenfabrik, Dusseldorf-Derendorf, 
Germany. 

This is a casemate gun. The object of the invention is to 
provide it with a form of mounting which will permit the gun 
to be rapidly transferred from one loophole of the casemate to 
the other. The gun-earriage A is connected to a plate B pro- 
vided with a pivot pin at C. A platform D for the gun crew 


N°6726. 








pivots with the mounting. The muzzle of the gun carries a 
spherical member E, which by unclamping the bolts F can be 
withdrawn from the loophole, so permitting the gun to be turned 
on the pivot C and aligned at the adjacent loophole.—February 
23rd, 1916. 


SHIPS AND BOATS. 


24,230. December 17th, 1914.—-Device For PROTECTING 
SHIPS FROM THE Errect oF EXTERNAL SUBMARINE ExPLo- 
stons, Vickers Limited and T, G. Owens, Vickers House, 
Broadway, Westminster, S.W. 

The fundamental features of this invention can be explained 
by means of the accompanying engraving, one of seventeen 
diagrams in the original specification. The idea is simply to 
surround the whole or part of the length of the ship with a 
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more or less U-sectioned structure composed of double walls, 
between which any desired gaseous, liquid or solid substance 
may be disposed. The structure longitudinally is in several 
parts. These are held together and to the hull of the ship by 


water is then pumped out of the flooded compartments and the 
structure lashed in place. At the forward end the structure 
fits the bows of the vessel closely and ends in a sharp edge.— 
February 23rd, 1916. 


MISCELLANEOUS. 


8666. June llth, 1915.—Aeparatus For THE DesTRUCTIVE 
DIstILLATION OF SEWAGE, J. Menzies, 25, Victoria-street, 
Westminster, S.W., and two others. 

The rectangular casing A forms a closed chamber and contains 

a series of hollow floors B springing from alternate ends of the 

chamber so as to form a zig-zag passage from top to bottom of 

the casing. Hot gases from a suitable gas producer are admitted 
to the interiors of the hollow floors by way of the pipes C C and 
are conducted off through similarly situated pipes on the other 
side of the casing. The sewage to be treated is fed through 
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the hopper D on to the top hollow floor and is carried forward 
on to the next and finally to the outlet E by a series of pronged 
members fixed to a pair of travelling chains, which pass round 
the sprocket wheels F,G,H, J, K,L,M. The wheel G is 
driven by pawl and ratchet through an adjustable throw rod 
operated by the main driving pulley N. The wheel F drives by 
chain a wheel P, which in turn through a pinion rotates a cam 
Q. This cam engages the arm R and through a link S operates 
a pair of cruciform feed rolls T, which control the admission of 
the sewage to the chamber.—February 23rd, 1916. 


8993. June 18th, 1915.—Force-reep Lusricator, E. C. 
Blackstone, F. Carter and E. Carter, Rutland Engineering 
Works, Stamford, Lines. 

The oil reservoir A contains one or more pump barrels in which 
plungers B work. Each pump barrel opens into a casing C, 
within which is disposed a rotatable valve D. A suction chamber 
and port protected by gauze E are formed at the foot of the 
easing C, and for each pump two delivery pipes F G are provided 
on the side of the casing. The pipe G conducts the oil to one 
or other of the supply pipes H. The pipe F ends in a sight-feed 
drip J within the reservoir A and behind a glass window K.. The 
plunger B is reciproeated under the action of a spring by a bell- 





crank lever L pivoted at M and operated by a continuously 

rotating cam N. On the same cam shaft is a second cam P, 

which operates a lever Q connected by a rod to an arm R on the 

end of the valve D. For each pump barrel this valve has formed 
in it a transverse channel 8 and a bore-hole T. ‘The cam P gives 
three positions of rest to the valve D. In the mid-position 
suction occurs. In the position U delivery to the pipes H occurs. 

In the position V delivery to the sight-feed drip J occurs. 

February 23rd, 1916. 

9279. June 24th, 1915.—IMPROVEMENTS IN AND RELATING 
TO TARGETS FOR X-RAY TUBES AND THE LIKE, The British 
Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E.C. (A communication from the General 
Electric Company, of Schenectady, New York, United 
States of America.) 

The main body A of the target consists of molybdenum and 
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denum, so as to get the metals into good heat-conducting 
relations, The target should be so arranged in the tube that 
the cathode rays are made to focus upon the tungsten inset, 
which thus forms the target proper. The specific gravity of 
molybdenum is only one-half that of tungsten, and the specific 
heat of molybdenum is more than twice that of tungsten. Hence, 
this new form of target has nearly double the surface and more 
than double the thermal capacity of a tungsten target of the 
same weight. The refractory nature of molybdenum enables 
the thorough removal of gas from the target. When used in an 
X-ray tube operating with a pure electron discharge substantially 
independent of positive ionisation, the present form of target 
may be heated to bright incandescence without disturbing the 
normal operation of the tube.—February 23rd, 1916. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tur ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 





On each of five of the patents given below £45 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 12,026/06,—Attaching hooks. Celluloid-coated metal 
hooks are attached to leather or other material by apparatus, 
so as not to damage the coating. The hooks are carried by a 
sliding shoot, so that the foremost hook comes under a forked 

resser or carrier. ‘The carrier then descends and, engaging 
with the tubular attachment shank of the hook, deposits it in a 
die on a slide. The die is recessed to enable the hook to engage 
with the front side, being thus enclosed at the sides and rear 
while the shank projects in front. The slide is then moved 
forward so as to cause the shank to pass through the previously 
perforated leather, &c., by which the shank is riveted and the 
hook securely attached. Heinsohn, D., Germany. 

No. 12,145/06.—Chains. Weldless oval-link and like chains. 
In making weldless chains from links of the kind formed into 
two eyes arranged at right angles, the link is made of a straight 
portion, having thickened ends, which is stamped into the oval 
half-eyes between the dies, the half-eyes being then bent round 
to form the link ready for the insertion of the next link. The 
link bar may be inserted first and the ends thickened by up- 
setting or jumping before being stamped. Handelsges, Klein- 
berg and Ce., Vienna. 

No. 12,153/06.—Electric lamps ; incandescent lamps.  Fila- 
ments of carbon, metal, boron, silicon or other substances are 
soldered to leading-in wires by means of carbides of refractory 
metals or mixtures of such carbides with carbon or metals. The 
carbide cr mixture may be applied in the molten condition, or 
powdered carbide or a mixture of a metal with carbon or an 
organic substance made into a paste with gum arabic, sugar 
solution, a colloidal metal, colloidal oxide or other agglomerant 
may be used, the joint being afterwards heated to whiteness, 
if necessary, in a vacuum or in an inert or reducing gas to fuse 
or sinter the materials. Kuzel, H., Vienna. Dated August 4th, 
1905. 

No. 12,325/06.—Eleetrie lamps; incandescent lamps. Sup- 
ports for tungsten filaments are made of carbon, and may be 
flexible carbon filaments, with hooks or loops to receive the 
tungsten filaments. Deutsche Gasgluhlicht Akt.-Ges. (Auerges), 
Berlin, 8.W. 

No. 12,329/06.—Electrie furnaces. An induction furnace for 
melting or extracting metals or for treating iron or steel has 
two secondary circuits, one formed entirely of the material to be 
treated, and the other of a conducting coil terminating in 
electrodes in the said material. Rochling, H., and Rodenhauser, 
W., Germany. 

No. 15,284/08.—Treating textile materials with liquids. 
Textile materials are bleached, boiled, washed, &c., by first 
impregnating the materials with the bath of treating liquid, 
preferably from below upwards, under pressure, then by reversing 
the flow draining the liquid off, and, lastly, throwing the same 
liquid in above to percolate through the material, the draining 
being continued. Weiss, R., Germany. 

No. 15,354/08.—Wireless telegraphy. In a receiving system 
for wireless telegraphy, the continuous oscillations are con- 
verted into or release a continuous current, arid the energy so 
produced is used to charge a condenser or polarisation cell, which 
is periodically discharged through a receiver or second detector. 
Burstyn, W., Berlin. 

No. 15,664/08.—Electric cut-outs. Polyphase relay for pro- 
tecting cables, transformers, &c. Allgemeine Elektricitits Ges., 
Berlin. Dated July 24th, 1907. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Bartow AND Curpiaw, Limited, desire us to state that they 
are now occupying newly erected works, and that all communi- 
eations should be addressed to them at Pendleton Gear Works, 
Grafton-street, Pendleton, Manchester. 

WE are advised by Brown Brothers, Limited, 22-34, Great 
Eastern-street, E.C., that they have purchased from Mr. 8. 
Joseph his invention of a laced leather gaiter for motor car 
springs and that they are placing it on the market under the 
name of the “‘ Duco Spring Gaiter.” 

Ir is announced by the Scherzer Rolling Lift Bridge Company 
that following the death of Mr. Albert H. Scherzer, president, 
the entire stock of the company has been purch by a 
syndicate of officials of the company who. have been connected 
with the business from its inception, and that there will be no 
change in the personnel of the organisation, Mr. Scherzer having 
taken no active part in the affairs of the company for several 
years. The Scherzer Rolling Lift Bridge Company has general 
offices in the Monadnock Block, Chicago, and an Eastern office 
at 220, Broadway, New York, with sales connections in various 
cities in this country and Europe. 





the inset B consists of tungsten, both metals preferably-being | 
in the ductile state. The tungsten inset preferably. should be 





ropes. The structure is partially flooded so as to sink to such 
a depth as will permit the vessel to be floated into it. The 








accurately fitted, as by grinding, into the recess in the molyb- 
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GLASS RESEARCH. 


LABORATORY GLASS. 


THE manufacture of chemical laboratory glassware 
has now been established in this country on such a 
basis that we may congratulate ourselves on having 
overcome a difficulty of far-reaching consequence 
with which we were confronted at the outbreak of war. 
Users were at first dependent on the quickly diminish- 
ing stocks of the dealers, later augmented to a limited 
extent by foreign supplies, mainly from Sweden. 
Towards the end of October, 1914, the supplies of 
the country were much short of the demand, and the 
prices were steadily advancing. For the chemical 
control of the production of iron and steel and other 
war material such glassware was indispensable, and 
it was felt that these operations would be hampered 
and delayed unless satisfactory supplies were assured. 
The Institute of Chemistry received an urgent 
memorandum from the representative Sheffield steel 
firms, who also directed the attention of the Admiralty 
and the War-office to the matter. 


GLASS RESEARCH COMMITTEE APPOINTED. 


On the receipt of the memorandum, the Council 
of the Institute appointed an Advisory Committee 
under the chairmanship of the late Professor 
Meldola to conduct research for the purpose of 
providing suitable formulas for laboratory glass, 
and decided that the results should be freely 
available to manufacturers willing to assist in 
maintaining a continued supply of the apparatus. 
The Committee included Professor Herbert Jackson 
and Mr. Thomas R. Merton, who had already com- 
menced experiments in this direction, and who 
readily agreed to continue their investigations on 
lines to be determined by the Committee from time 
to time. 

The information available in books was found 
to be of very little use. The industry had been 
held almost exclusively in.Germany and Austria, 
and had been steadily developed over a period of 
nearly half a century. Little was known of 
the methods of production of the special glasses 
required, and so many difficulties had been expressed 
or hinted at, that it was feared by some that they 
would be insurmountable. Yet British-made labora- 
tory ware of all ordinary types and of highly satis- 
factory quality is now produced at prices which 
compare favourably with pre-war German prices, 
and in ‘a short time other forms, including graduated 
vessels with stop-cocks, will also be made in this 
country. 

The first formula produced by the Committee— 
a soft soda glass for ordinary chemical laboratory 
ware—-was published to glass manufacturers through- 
out the country on November 30th, 1914, with a 
request that they would make experiments and 
report on the results obtained, the Institute under- 
taking to make known the names of any manufac- 
turers who produced apparatus from the formula. 
A formula for resistance glass was published early 
in the following month, and Professor Meldola was 
able to report this progress at the conference held.to 
consider the position of affairs at the Board of Trade 
in December, 1914. In the same month the Home 
Office directed attention to the fact that the coal 
mining industry was somewhat anxious with regard 
to the supply of miners’ lamp glasses, the consumption 
of which amounts to over 2,000,000 per annum, and, 
shortly after, the Committee became aware that the 
Army Medical Service was in need of glass for 
ampoules and seriously lacking X-ray bulbs, for all 
of which special formulas were required. The work 
of the Committee was therefore extended to cover 
these problems, which were pursued with such energy 
that, by the end of April, 1915, no fewer than eleven 
formulas had been produced, covering practically all 
the kinds of glass ordinarily required for laboratory 
purposes, in addition to a resistant glass for ampoules, 
a glass for miners’ lamp glasses, and a soft soda glass 
for tubing and X-ray bulbs. 


METHODS OF INVESTIGATION. 

It had been predicted early in the proceedings that 
satisfactory results could not be secured from small- 
scale operations, but throughout the whole of the 
investigations experience showed that more reliable 
information could be obtained for the manufacturers 
by carrying out, in the case of each glass, a large 
number of experiments with relatively small melts. 
The first eleven formulas were based on the results 
of about 400 experimental melts on a scale suffi- 
cient for drawing rods and blowing small vessels. 
For these formulas about twenty different substances 
were called into requisition. The potash salts being 
scarce and the price of them almost prohibitive— 
potassium carbonate is now nearly £200 a ton—were 
avoided as far as possible, so that the investigators had 
not merely to imitate the foreign glasses, but had to 
devise substitutes for them and modify the formulas 
accordingly. Similarly, with boric anhydride and 
alumina. The price of the latter, owing to demands 


for war purposes, speedily rose to about five times 
the normal, and it had to be replaced by the intro- 
duction of potash felspar, which introduced some of 
the necessary potash and was fortunately obtainable 
Kaolin also was employed 
This involved the necessity 


at a reasonable figure. 
as a source of alumina. 





for providing alternative formulas to those already 
prescribed. It should be mentioned, however, that 
it is still impossible to produce the highest quality 
of certain glasses without the use of potash in notable 
proportions. 

With regard to the method of investigation, the 
Committee secured in the first place approved 
samples of the glasses they sought to provide. In 
the case of certain glasses, spectroscopic investigations 
by Mr. Merton proved of considerable help in the 
determination of the qualitative composition. The 
analyses frequently presented marked difficulties. 
When complete and accurate, they proved of great 
value and guidance in making the glasses; but, as 
can be well understood, only in very few cases could 
the analyses be taken as more than a basis for arriving 
at the composition of batch mixtures. The Com- 
mittee has specially acknowledged the assistance in 
analytical work of Mr. Gilbert Alderton, working under 
the direction of Mr. Bertram Blount. It is realised 
that very small quantities of certain substances have 
a considerable influence on some of the properties of 
the product. For instance, in the case of a formula 
for X-ray bulbs, it was found that the apparatus 
made from this glass in use gave a slight blue phos- 
phorescent glow, whereas ‘the surgeons were accus- 
tomed to a green one, and distrusted a bulb giving 
any other colour. After investigation the Committee 
advised the addition of manganese dioxide to the 
batch mixture in the quantities frequently used to 
correct the colour due to the presence of iron—a few 
ounces to the ton of batch mixture. The addition 
of manganese, even in these relatively minute quan- 
tities, however, does not tend to improve the working 
qualities of the glass. This raises another point of 
importance. It is essential that some glasses required 
for making laboratory apparatus should work 
‘kindly ” in the flame. They must stand repeated 
heating and blowing without devitrification or darken- 
ing. This was particularly important as, owing to 
the shortage of skilled labour for this kind of work, 
it was necessary to teach beginners the art of manipu- 
lating the glass without undue waste and breakage. 

In addition to the melts a very large number of 
experiments had to be made in order to determine 
as far as possible the influence of the various con- 
stituents employed. The results could not have been 
obtained without a careful study of the chemistry 
of silicates, aluminates, borates, &c., and continuous 
research, mainly of an academic character, carried 
out with the object of deciding the principles, chemical 
and physical, underlying the conditions required for 
producing the glass. 

The chemistry underlying these operations is 
based on the reactions between the constituents neces- 
sary for the synthetic production of vitreous bodies 
clear and free from ‘seeds,’ air bubbles, &c., and 
possessing chemical and physical properties such as 
resistance to acids and alkalis, or to heat, or to 
stress or strain, according to the purpose for which 
they are required. 

Having regard to the possible action of glass mix- 
tures on clay crucibles during fusion, special attention 
had to be given to the proportions of basic and acidic 
substances employed, and it was ascertained by 
careful investigation that the formulas recommended 
gave melts in which the influence of the ingredients 
on the crucibles was generally very slight and in some 
cases practically inappreciable. 

Apart from the analyses, the work has been carried 
out almost entirely by Professor Jackson and Mr. 
Merton at King’s College and by the former at his 
own house. Prior to the receipt of a grant from 
the Advisory Council for Scientific and Industrial 
Research, the expense was borne partly by the Institute 
and partly by Professor Jackson himself, while the 
delegacy of King’s College freely granted the necessary 
accommodation with gas and power for working 
furnaces. The urgent necessity of supplying the 
manufacturers with the formulas has prevented 
Professor Jackson from publishing the extensive 
results of the special investigations involved. 


CO-OPERATION OF MANUFACTURERS. 

The publication of the formulas resulted in bringing 
the Committee into touch with a few enterprising 
firms whose co-operation has proved one of the chief 
features of the success attained, but it also provided 
useful information to manufacturers in neutral 
countries, whose competition at such a time would 
be detrimental to the establishment of the industry 
in this country. 

The question of being able to manufacture these 
glasses profitably or not is very largely one of skilled 
labour costs. If German and Austrian glasses are 
made at pre-war labour costs, our manufacturers 
will have some difficulty in meeting the competition 
ualess the Legislature intervenes on their behalf. 

Shortly after the publication of the formulas the 
Committee had the advantage of discussing technical 
details with representative manufacturers, who 
stated that the mixtures appeared to offer no serious 
difficulties, and this proved to be the case in actual 
practical experience. From that time the constant 
and intimate association of the chief investigators 
with the producers led to more and more satisfactory 
results. 

In connection with all these new products it is 
commonly found that we are particular and critical 
to a degree which was unthought of in the case of 





pre-war supplies. We were inclined to accept things 
as they were and to overlook their defects. Now, 
every new product of our own manufacture is first 
suspect and then subjected to exhaustive examination. 
We begin to realise, however, that even the best 
Jena glass had its defects, and other productions 
which we were content to take on trust can be 
improved upon. 

As a “key” industry, in which we should be 
independent of foreign sources, every endeavour 
should be made te support British manufacturers 
who have helped the country in this matter. The 
firms are controlled by energetic business men who 
appreciate science, and it is certain that they mean to 
make a good stand. They have had to face the difficul- 
ties of securing skilled workers, of obtaining pots and 
moulds, other devices and materials, and of acquiring 
experience in adjusting the temperatures of furnaces 
and generally of controlling a branch of their industry 
differing in some respects from their usual manufac- 
ture. The workmen have to learn that, in making 
glasses of this kind, it is not permissible to try little 
experiments on their own. They must not “ throw 
a little arsenic in to help it.’’ The cullet, or scrap, 
from a pot is mixed with the next batch, but it takes 
time to make the workers remember that it is essential 
to maintain the same constituents in these glasses 
and that the cullet for various melts must not be 
mixed. The manufacturers, moreover, have made 
considerable sacrifice m providing for this form of 
work, inasmuch as they can ill afford to spare pots 
and workmen when the demands on their ordinary 
business were greater than they could cope with. 

Our manufacturers are unable to meet fully the pre- 
sent demands for plate and sheet glass, and the Board 
of Trade returns have shown increasing imports in these 
forms. Similarly, some of our bottle manufacturers 
are so far unable to meet the requirements of the 
country that they would be positively relieved if 
they did not see an order for six months. This is a 
matter of concern to a large number of miscellaneous 
industries, whose products are usually put up in a 
particular form. A great deal of export trade in 
such commodities has been held up entirely owing 
to this shortage. Taking, for example, a well-known 
boot polish, it is found that any deviation from the 
usual shape of the bottle used for an established 
article will immediately bring it under the suspicion 
of the buyer and effect a reduction in sales. 

Further formulas have been reported for a lead 
glass enamel for sealing platinum into soft glass, 
blue enamel for sealing metallic wire into glass, lead 
glasses for electric light bulbs, opal glasses and 
thermometer glasses. i 

As an example of the enthusiasm shown by the 
manufacturers, it may be mentioned that in the case 
of the formula for blue enamel for sealing metallic 
wire into glass, the firm undertaking this product 
supplied the Committee with samples within two 
days, showed it at the recent British Industries Fair, 
and sold a considerable quantity within a week of 
receiving the formula from the Committee. 


OPTICAL GLASS: GOVERNMENT AID. 


The work is now progressing, under the chalr- 
manship of Dr Beilby, with the aid of grants 
from the Advisory Council on Scientific and Industrial 
Research, and the Committee has been able to turn 
its attention to other types of glass required for 
scientific purposes, including certain forms of optical 
glass. The methods of investigation in the initial 
stages are somewhat similar to those employed for 
laboratory ware. The first requirements were samples 
of the glasses to be investigated. Opticians whose 
stocks of optical glass had been depleted almost to 
exhaustion were scarcely likely to spare for experi 
mental purposes substantial quantities of rare and 
valuable material, but Professor Jackson, who is 
well known to the important optical instrument 
makers in London, found a ready and generous 
response to his appeal for samples. The analyses 
were exceptionally intricate; indeed, certain con- 
stituents were so evasive that the secrets to be 
extracted could scarcely have come to light but for 
the possession of much experience in handling such 
substances and a good deal of shrewd calculation of 
the probabilities and possibilities. Again, in the 
case of some glasses, analyses afforded only a limited 
amount of guidance, as the chemical reactions on melt- 
ing may involve serious changes of composition. Only 
patient perseverance, numerous experimental melts, 
and the constant side-tracking, with researches by the 
way, can bring results in investigations of this kind. 
Yet the formulas for two important glasses, urgently 
in demand, are now available, others are promised in 
the immediate future, and there is a possibility that 
from the experience and knowledge gained in this work 
new glasses of a character hitherto quite unknown 
and of decidedly good promise for optical purposes 
may be introduced. 

The experiments are conducted in a somewhat 
similar manner to those for laboratory ware. Great 
care must be taken in the selection of materials, the 
composition of which must be accurately determined, 
owing to the necessity.of maintaining exact records of 
the experimental batch mixtures. The resultant glass 
must be clear and bright, free from colour and striz. 
The glass is analysed for comparison with the original 
sample. A portion is selected and carefully ground 
and polished. It is then examined to determine 








250 


THE ENGINEER 


Marcn 24, 1916 








the refractive index and dispersion. The whole of 
the experiments must be repeated with varying 
batch mixtures and varying conditions of working 
until a glass is produced giving refractive indices 
very closely corresponding with those of the glass 
required. ‘The operation has yet to be transferred to 
the large scale, when the investigators will be prepared 
to furnish details to selected manufacturers with 
regard to the probable conditions for satisfactory 
production. 

It is well in these times to place on record something 
achieved. We may be behindhand in some respects, 
but that does not warrant the lamentable practice of 
depreciating our efforts. The work described and 
the results obtained show that we still have chemists 
who can tackle stiff problems and manufacturers 
who have sufficient faith in science to apply it in 
practice. 








MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 


No. L. 
INTRODUCTION. 


In approaching a subject with such a wide scope as 
that before us it is advisable, if not absolutely 
essential, at the beginning to give a brief outline of 
the several processes through which the material has 
to pass before we take up at length the consideration 
of the many types of machines that are involved. 
In doing so, however, we do not propose to enter too 
minutely into the details of all the processes through 
which the fabric goes before it becomes a finished 
* print,” as this would necessitate a close considera- 
tion of variations of method and treatments that have 
to do more with applied chemistry than engineering, 
and do not come within the purview of this series of 
articles. 

The bleaching of cotton cloth and its preparation 
for dyeing or printing entail a great amount of care, 
and are carried out by a series of processes, all of 
which, though apparently simple, are closely connected 
and of great importance if permanently satisfactory 
results are desired. The preparation of the cloth 
necessitates the use of processes for removing the 
physical imperfections, such as loose fibres, and the 
extraction of impurities, such as cellulose, contained 
in the fibre and in the sizing materials added during 
the weaving of the fabric. The bleacher’s craft, being 
one of considerable antiquity, the objects mentioned 
have for many years been carried out with more or 
less primitive plant, much of which is still in use. 
Gradually, however, improved appliances have been 
introduced having for their objects the speeding up 
of the work, the economising of labour, and the 
obtainment of effects to satisfy the public demand 
for novelty and cheap imitations of high-class goods. 
Considering the immensity of the bleaching, dyeing 
and calico printing industries, and the large amount 
of plant which they require, the number of firms 
engaged in this class of engineering is surprisingly 
small, and in their general features the products bear 
a striking resemblance to one another. In treating 
the mechanical side of this subject, therefore, we 
shall endeavour to convey to the reader unacquainted 
with textile engineering a good insight into the chief 
types of mechanism, while avoiding as far as practic- 
able repetition. 


BLEACHING. 


The physical faults of the fabric above mentioned, 
having been removed by a singeing process which has 
burnt off the superfluous fluff and ends, the cloth is 
passed through a washing machine, in which it is 
thoroughly soaked with hot water. It is then twisted 
or plaited down in a pile and allowed to remain in a 
soaked condition for some hours to “ steep,” during 
which all starchy matter decomposes and is made 
easily removable in the next washing process. The 
use of at least two washing machines in a bleach croft 
is recommended. Each should have an abundant 
supply of water, and they should be placed in line 
with the “‘sour”’ and “chemic”’ cisterns and the 
kier. They should also be arranged and geared so as 
to work conjointly, so that the cloth can be washed 
twiceinonerun. Itis advisable to fix a winch between 
the two washing machines, so that No. 1 machine can 
be threaded up in such a way as to allow a certain 
amount of slack cloth to run into a receptacle from 
which it is threaded through No. 2 machine. All the 
draw winches in the croft should also be designed so 
that they can be thrown in and out of gear on starting 
and stopping the washing and liming machines. 

The process of liming, which follows, consists in 
running the fabric through milk of lime in the 
‘liming’? machine and then into the kiers. After 
this the cloth, still in rope form, is led through 
** pot eyes ’’ and over winces into kiers for bailing or 
‘““bowking”’ in milk of lime. During this process 
most of the size remaining in the cloth is removed, 
and the oily matters originally contained in the cotton, 
together with that used in sizing, and some acci- 
dentally deposited during the weaving operations, 
are decomposed, but still remain on the fibre as lime 
soaps, which are removed by subsequent acid and 
soda treatment. 

With regard to the treatment in the kiers there are 
two methods in vogue, one in which high boiling 





pressure is used, and in the other low pressure. The 
former is recommended for the treatment of heavy 
goods, as the higher temperature helps the cleansing 
operations. For the lower qualities of fabric, and 
those with coloured borders, low pressure steam is 
the better, as it is not so liable to damage the goods. 
Great stress is laid on the importance of keeping the 
material always well immersed during the boiling, as 
exposure of the cloth causes “tendering.” After 
being boiled in this manner the goods are drawn 
out of the kier over power-driven winches and passed 
through washing machines again. After this the 
process of “souring”’ has to be gone through. As 
the name suggests, this involves the use of an acid, 
some bleachers using hydrochloric and others sulphuric 
in a dilute form. The souring may be carried out 
either in stone cisterns or in washing machines con- 
taining acid liquor. The cloth is then plaited down 
into a pile. This process decomposes the lime soaps 
produced by the action of the lime upon the fatty 
matter in the cotton into fatty acids and soluble lime 
salts, and these are removed in the subsequent 
washing operation. 

After being washed the goods are placed in a kier 
and boiled in a solution of soda-ash and resin soap. 
After being allowed to stand for some time in this 
solution they are washed once more so as to be ready 
for the process known as “‘ chemicking,”’ to remove 
the natural colouring matter in the cotton. In this 
operation the cloth is treated in a weak solution of 
bleaching powder, in which it should be thoroughly 
immersed before being plaited down in a pile to stand 
for some hours. The cloth is again well washed and 
run into “sour” cisterns to undergo treatment with 
hydrochloric acid, which occupies from three to four. 
hours. It then undergoes a final washing, and is 
passed through squeezing machines still in the rope 
state. The bleaching operations being now completed, 
the cloth goes into a separate department for drying. 

In countries where hypochlorite of lime or bleaching 
powder is difficult to obtain, hypochlorite of sodium 
can be obtained by the electrolysis of a solution of 
common salt. 

OPEN BLEACHING. 

For certain classes of goods such as satins, sateens, 
piqué, &c., bleaching in the rope form above briefly 
described is not recommended, and “* open ”’ bleaching 
is generally preferred, as there is less danger of 
damaging the face of the cloth by this means. The 
apparatus formerly used in open bleaching consisted 
of a number of jigs or tanks, through which the cloth 
was run continuously whilst subjected to the action 
of the various chemicals. This method is open to 
several objections, however, the chief of which, 
perhaps, is the impossibility of boiling the cloth under 
pressure. This drawback has now been overcome by 
the invention of suitable kiers, to which we shall refer 
later, in which pressure-boiling can be carried out. 
The various operations necessary in open bleaching 
are as follows :—sorting, stamping, sewing, singeing 
winding on the kier roller, boiling in caustic soda 
liquor, washing, “‘ chemicking,” washing, souring and 
washing again. Instead of passing through a water- 
box after singeing the cloth should be run through a 
steaming chamber to extinguish any fire carried over 
by the cloth. This enables the material to be kept 
drier, and prevents the selvedges from curling. 

It is most essential for obtaining satisfactory 
bleaching that the boiling operations should be 
thorough. Attempts to reduce this portion of the 
process by using stronger ‘“‘chemic”’ are liable to 
failure, as the cloth soon turns a bad colour, although 
it may appear at first quite white. 

In bleaching linen fabrics the modus operandi is 
very similar to that for cotton goods, but the time 
required for carrying out the treatment is greater 
owing to the operations having to be conducted with 
weaker solutions. 


OPENING, DRYING AND STRETCHING. 


When the cloth—not “ open ”’ bleached—has under- 
gone the various processes in the bleach house which 
we have briefly enumerated above, it issues in rope 
form and has to be opened out again to its full width 
before the drying process is entered upon, and this 
opening is now generally carried out by means of a 
machine called a scutcher. From this it goes through 
@ mangle—or in some cases into a centrifugal hydro- 
extractor—to remove as much of the superfluous 
moisture as possible, and thence to drying apparatus. 
When the mangle is used it is also sometimes taken 
advantage of to produce certain desired effects upon 
the fabric such as “ milling”’ or “‘closing.”’ There 
are several types of drying machines. First, cylinder 
drying machines, in which the drying is effected by 
passing the cloth over and around cylinders heated by 
steam and arranged in series either horizontally or 
vertically ; secondly, wheel drying machines, in which 
the cloth passes round the circumference of a large 
wheel whose periphery is made hollow and is heated 
by steam in chests ; and thirdly, stentering machines, 
which dry the cloth by hot air and, if necessary, stretch 
it at the same time. 

There is another process which has come largely 
into vogue in recent years. We refer to the process 
known as “‘ mercerising,” by which a silky lustrous 
appearance is given to the fabric. The process was 
invented and patented by a man called ‘“‘ Mercer ”’ as | 
long ago as 1850, but Mercer does not appear to 


have grasped the importance of his invention as a 
finishing process. His chief idea was to obtain certain 
results when the fabric was dyed. Both the calico 
printer and the dyer, however, discovered the 
increased affinity of the cotton fibre for many 
colouring matters after the mercerising process. 
Mercerising consists in the impregnation of the 
material with strong cold caustic soda, and the 
stretching of the fabric while it is so saturated, and 
then washing away the caustic before the tension is 
taken off the cloth. In goods for printing the process 
is usually carried out when the cloth is in a scoured 
or partially bleached condition. It is then opened 
out to the full width, mercerised, and returned to the 
bleaching machinery for the bleaching operations to 
be continued. Still another process which the cloth 
has sometimes to go through in preparation for certain 
styles of colour printing is that known as ** padding 
and drying.’’ This may be referred to later. 

Before passing on to the printing machinery, the 
cloth having become somewhat roughened during 
the bleaching processes, has to have its imperfections 
removed, and this is done by shearing and brushing. 
Generally the pieces are sheared on one side only, 
but in the case of reversible prints they are sheared 
on both sides and brushed by special machinery, 
which removes all dust and fluff. For some classes 
of material brushing only is necessary, and is carried 
out on a machine called a “ Canroy.”’ 

-In some cases a further operation has to be gone 
through before the cloths ready for the printing 
machinery. It has for its object the delivering of the 
cloth perfectly even in width and with the warp and 
weft threads at right angles to each other. Stentering 
machines are used for this purpose. In these the 
cloth is gripped along its selvedges by endless 
chains of clips running in planed rails of adjustable 
gauge. As a further refinement, sometimes a weft 
straightening motion is fitted to these machines, so 
that any inaccuracies in the weft may be straightened 
while the stentering machine is being run at full speed. 
The stentering machine consists of a long iron frame- 
work, the two sides of which are adjustable by screws 
to and from each other, so as to accommodate different 
widths of fabric. At the end of the frame, where the 
cloth enters, the clips are opened mechanically to 
allow the cloth to pass under them, after which they 
close and bind the fabric until it arrives at the end of 
the frame, when they open again and allowthe material 
to be drawn out of the machine. The distance between 
the chains is so adjusted that it is somewhat less than 
the width of the cloth in its wet condition, and thus 
the cloth enters the machine slack, the distance -of 
separation being gradually increased as the piece 
passes along the frame until it reaches the desired 
width. The drying of the cloth is effected by means 
of hot air supplied from tubes situated underneath 
the stretched cloth, the air being forced through these 
tubes by a blower or fan. The diy cloth, on leaving 
the machine, passes over rollers, and is either plaited 
down on to a stillage or wound on to a wooden 
centre. 

WATER SUPPLY. 


From the foregoing brief description of the bleaching 
operations it will be inferred that an ample supply of 
water is the most essential consideration in a bleach 
works. Not only must the supply be copious, it must 
be of good quality if satisfactory bleaching is to be 
obtained. The water should be free from such 
impurities as peaty matter, salts of lime, iron and 
magnesia. With peaty matter in suspension good 
whites are impossible, as the final process of all is 
the washing. Lime and magnesium carbonates are 
also undesirable, because they destroy the soap used 
after the first boiling and so render it useless. The 
products from the decomposed soaps are also injurious 
to the cloth, causing stains which will be further 
accentuated if the bleached cloth is dyed with 
mordant colours. As our readers are aware, there 
are many systems for softening and purifying water, 
but it is necessary to be careful in selecting the 
precipitating agents employed, otherwise the treated 
water may be worse than the original for the purpose 
for which it is intended. 


STEAM FOR POWER AND HEATING. 


Of almost equal importance in works of this desecrip- 
tion is a plentiful supply of steam for heating and 
power purposes, the major portion being required for 
heating. Lancashire boilers are usually employed for 
the two purposes. Behind the usual feed-water 
economisers it is a common practice to provide 
batteries of pipes for heating air for drying and 
ventilating. Condensation water from the different 
processes is collected from steam traps and returned 
either to the boilers as feed or is employed in the 
dye-house, where hot water is required. In most 
works the various machines are driven by steam, the 
engine most in favour being of the double-cylinder 
diagonal type. In more recently equipped works 
electric motors are coming into favour for this kind 
of plant, current being obtained from a central power 
station. The larger machines are driven by separate 
motors, and as speed variations are necessary, 
continuous current interpolar motors with shunt 
regulation are specially suitable. For operating 





smaller machines group driving from line shafting 
is recommended. 
On the ground of fuel economy there is no doubt 
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room for much improvement in the manner in which 
steam is used in many bleach works, and an almost 
ideal plant would seem to be a back-pressure steam 
turbine, in which the steam required for the boiling 
and drying processes is allowed to expand to the 
desired low pressure while producing power. In this 
way an efficient plant to drive the machinery would 
be provided, and the exhaust steam would serve for 
the heating requirements. At a meeting of the 
Textile Institute Mr. G. B. Storie described such a 
plant. In the proposed plant the steam, at a pressure 
of 2001lb. per square inch, and superheated to a 
temperature of 550 deg. Fah., is supplied to a back- 
pressure turbo generator, in which it is expanded 
down to 45 lb. pressure per square inch, and passes 
off to the low pressure main from which the various 
machines are supplied. If the quantity of steam used 
in producing power is not sufficient to supply the whole 
of the machines, boilers other than those used for 
generating steam for the turbine supply the extra 
steam required through the medium of reducing 
valves. The steam leaves the turbine still retaining 














Fig. 1—HEAT BALANCE DIAGRAM 


some 30 deg. superheat ; and as it is not contaminated 
with oil in passing through the turbines, is fit for use 
in any of the processes employed in the works. 

To effect further economy all the condensed water 
.from machines using steam is collected. It enters 
the tank, say, at 170 deg. Fah., and is mixed with 
water from the lodge, after which it may be used for 
boiler feeding and manufacturing purposes. The 
boilers are fed in the usual way, and the water for 
manufacturing purposes is pumped forward to the 
works. On its way the water may be circulated 
through a heater in the main flue between the feed 
water economiser and the chimney,and by abstracting 
further heat from the waste gases the temperature 
may be raised to about 200 deg. Fah., while a further 
economy may be effected by utilising the heated air 
from the electric generator for drying purposes. The 
heat balance of a plant of this description is shown 
in diagrammatic form in Fig. 1. The manner in 
which the heat is distributed and changed irto other 
forms of energy is given in percentages. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Ar the meeting of the Institution held in London 
last Friday evening a paper entitled ‘‘ The Composi- 
tion of the Exhaust from Liquid Fuel Engines,’”’ was 
read by Second-Lieutenant R. W. Fenning, Territorial 
Royal Engineers. This paper was somewhat lengthy 
and was largely of a chemico-statistical nature. 
The following is an attempt to summarise the points 
in it of main interest to engineers. 

In the annexed engraving we reproduce from the 

paper what the author calls an ‘‘ exhaust gas chart,” 
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EXHAUST GAS CHART 


the fuel used in this case being hexane, a hydro- 
carbon having the formula C;H,,. The basis of 
this chart is the strength of the mixture used. On 
the extreme left the figure 22 indicates that the 
mixture consisted of one part by weight of hexane 

. vapour to twenty-two parts of air. Passing along to 
the right the strength of the mixture increases until we 
reach a mixture consisting of one part of hexane to 
eight of air. The chart shows the composition of 
the exhaust gases when such a series of mixtures is 
isexploded. For example, with a mixture of eighteen 
parts of air to one of hexane the exhaust will contain 
12.3 per cent. carbon dioxide, 3.1 per cent. oxygen, 
and a balance of 84.6 per cent. of nitrogen and water. 
The combustion is therefore complete. All the carbon 
in the fuel has been burnt to the dioxide and the 
hydrogen to water, and there is some of the oxygen 
of the original air in the mixture left over. 





The mixture can be made still stronger—up to 
one part of hexane to 15.3 parts of air—and the 
combustion will remain complete. Above this point 
carbon monoxide and hydrogen begin to appear in 
the exhaust gas, showing that combustion is not 
complete. All the carbon in the fuel is not being 
burnt to carbon dioxide. An increasing proportion 
of it is going away in the incompletely oxidised 
form of the monoxide. Further, all the hydrogen 
in the fuel is not being converted into water. An 
increasing proportion of it is going away uncombined. 

It is clear that, given a chart of this nature, we 
can by analysing the exhaust from an engine deter- 
mine from the chart what strength of mixture we are 
using. As the chart stands it is only necessary to 
find the percentage of carbon dioxide in ‘the exhaust 
and to determine whether there is oxygen or carbon 
monoxide in it. For instance, 12 per cent. of carbon 
dioxide indicates a mixture strength of 18.5 parts 
of air to one of hexane if oxygen is found in the 
exhaust, and a mixture strength of 13.75 parts of 
air to one of hexane if carbon monoxide is found to 
be present. 

The object of the work undertaken by Mr. Fenning 
and described in the paper was, first, to construct 
exhaust gas charts of the above nature for a variety 
of fuels, the work being done without using an engine, 
and, secondly, to show that the apparatus used 
gave results in very close agreement with those which 
would have been obtained if an engine had been used. 
Incidentally, the work brought out fresh evidence 
regarding the composition of the products in the 
exhaust of a liquid fuel engine, particularly where 
strong mixtures were in use. 

Detailed information concerning the design and 
method of handling the experimental apparatus 
will be found in the original paper. Briefly, the 
method followed was this :—A combustible mixture 
formed from a known weight of air and a known 
weight of vaporised fuel was prepared in a flask of 
special design. A measured volume of this mixture 
was then passed into a vessel, where it was ignited 
by means of a high-tension spark. It is to be noted 
here that the combustion in all cases was carried 
out at pressures which were practically atmospheric. 
Some of the weaker mixtures could not under these 
circumstances be ignited without assistance. This 
assistance took the form of the introduction into the 
explosion vessel of a certain amount of oxy-hydrogen 
gas prepared by the electrolysis of water. The 
ignition of such gas gave the requisite temperature 
to start the combustion of the fuel and air mixture. 
Electrolytic gas burns, of course, to nothing but 
water, so that its presence did not affect the sub- 
sequent volumetric gas analysis. It is noted in 
the paper that care had to be exercised in choosing 
the amount of electrolytic gas used, the point being 
that too much caused a high-temperature explosion 
and produced oxides of nitrogen as well as water. 

After combustion the products were analysed in 
a Macfarlane and Caldwell apparatus. A given 
volume of the products was drawn off from a burette 
and passed through a solution of caustic potash. 
This absorbed the carbon dioxide, so that on returning 
the products to the burette the contraction in the 
volume gave a figure which enabled the volumetric 
percentage of carbon dioxide in the original amount 
of products to be calculated. The remainder of the 
products was next similarly passed through a solution 
of alkaline pyrogallol. This absorbed the oxygen. 
After a second observation of the contraction of 
volume the second remainder of the products was 
passed into a hydrochloric acid solution of cuprous 
chloride. This absorbed the carbon monoxide. 
The remainder was then passed through a tube 
containing palladium sponge carrying an electric 
current. ‘This burnt out the hydrogen present to 
the form of water. The contraction of volume 
after the combustion revealed the quantity of 
hydrogen removed. To determine whether any heavy 
hydrocarbons such as methane C H, were present the 
products between the oxygen and the carbon monoxide 
absorptions were sometimes passed through fuming 
sulphuric acid. In general no contraction of volume 
was observed after this test, showing that no heavy 
hydrocarbons were present. 

The fuels examined by the above method were 
hexane and benzene, petrol (Bowley’s Special) and 
commercial benzol. Exhaust gas charts or the 
necessary data from which to construct them for 
each of these fuels will be found in the paper. 

The results obtained were next compared with 
those derived from the analysis of the exhaust of a 
single-cylinder petrol engine using fuel mixtures 
of known composition by weight. The agreement 
between the explosion vessel tests and the engine 
exhaust tests shows “striking similarity,’ and in 
general it can be concluded that the mixture strength 
used in an engine can be calculated from an analysis of 
the exhaust with a considerable degree of accuracy. 

Discussing the incidental results of the work, all 
we need say is that the explosion vessel tests confirm 
the statement that combustible gases such as carbon 
monoxide and hydrogen should not exist in the 
exhaust together with free oxygen. In the actual 
engine exhaust tests instances occurred in which a 
small percentage of free oxygen was found in the 
exhaust, along with carbon monoxide, whea a strong 
mixture was in use. This is interpreted as probably 
showing a leakage past the valves during compression. 





Summing up, the author's main conclusions 
from his work are as follows :— 

(a) With volatile fuels there is but little difference 
in the composition of the products of combustion 
resulting from air-fue] mixtures in a small explosion 
vessel or in an engine cylinder, in spite of the con- 
ditions being so dissimilar. In fact, the agreement 
between the CO,, O, and CO values in engine and 
explosion vessel tests is so close that an exhaust-gas 
chart prepared from explosion vessel tests can be 
used to estimate the strength of mixture supplied 
to an engine. 

(6) A very small quantity, if any, of unsaturated 
or saturated hydrocarbons is present in engine 
exhaust gases. Taking a particular instance, methane 
is almost entirely absent. 

(c) The hydrogen constituent in exhausts from 
strong mixtures is an important item, and increases 
in value rapidly with increase in mixture strength. 

(d) The ratio of air to fuel in the original mixture 
can be calculated with a considerable degree of 
accuracy from the composition of the exhaust gases. 

The discussion which followed the reading of Mr. 
Fenning’s paper contributed little fresh to the 
technical side of the matter. Professor H. L. 
Callendar remarked that Dr. W. Watson, to whom, 
as the author acknowledged, the inception of the 
research owed much, was now engaged and had been 
for some time past on the analysis of gases of a 
different nature and for a different purpose from 
those dealt with by the author. The paper, he 
thought, would set at rest certain rather wild theories 
which had gained some currency regarding the 
composition of the exhaust from petrol and gas 
engines. If the combustion were complete the pro- 
ducts, it would be seen, were extremely simple. 

Dr. Dugald Clerk stated that in 1907 he had carried 
out what he believed were the first large-scale experi- 
ments on the composition of the exhaust from petrol 
engines. In these experiments he examined the 
exhaust obtained from the engines of forty different 
motor cars when running on the road. He came to 
the general conclusion that of the carbon originally 
present in the fuel 39 per cent. on the average appeared 
in the exhaust as carbon monoxide and 5.6 per cent. 
as methane. Thirty per cent. of the heat value in 
the fuel which might have been used was being 
wasted, or, in other words, 30 per cent. more petrol 
was being used than was necessary. Referring to 
the hexane chart reproduced above, he pointed out 
that the strongest mixture giving complete combus- 
tion consisted of one part of hexane to 15.3 parts of 
air. The oxygen in this mixture was just sufficient 
to burn all the carbon and hydrogen to dioxide and 
water respectively. Such a mixture, he maintained, 


was the least economical one which could be used, | 


neglecting those stronger mixtures which gave 
incomplete combustion. He had shown previously 
that the weaker the mixture that could be used the 
higher would be the thermal efficiency. The nearer 
the mixture approached to pure air the nearer did the 
thermal efficiency approach to that of the theoretical 
air standard efficiency. In 1907 the best thermal 
efficiency obtained was about 71 per cent. of the 
air standard efficiency. He had that morning 
seen an indicator card from an engine which showed 
that 80 per cent. of the air standard efficiency was 
being obtained. As a broad rule it could be laid 
down that the best mixture strength to employ was 
the weakest which would give complete combustion. 
With very weak mixtures it might happen that 
carbon monoxide and free oxygen would be present 
in the exhaust. He thought, on the whole, that the 
best and most economical strength to employ was 
one in which the ratio was 16 to 1. 

Mr. W. A. Tookey criticised the author’s method of 
analysing the gases and stated that other methods, 
using less cumbersome apparatus and doing the 
work more quickly were available. The apparatus 
he himself used went into a box measuring overall 
2ft. by lft. by 6in. This apparatus made use of the 
same absorbents for carbon dioxide and oxygen as 
did the author’s. For heavy hydrocarbons, however, 
bromine was used instead of fuming sulphuric acid. 
To estimate the quantity of carbon monoxide and 
hydrogen he employed Dr. Levy’s method. In 
this the residue was passed through a capillary tube, 
through which a platinum wire carrying an electric 
current was led. By raising the wire to a low tem- 
perature the hydrogen could be taken out of the 
gas. Thereafter, on raising the temperature higher 
the carbon monoxide could be burnt to the dioxide, 
which could then be absorbed in the usual way. At 
still higher temperatures any heavy hydrocarbons 
still present could be burnt out. It was not necessary 
to spend five hours over the analysis, as Mr. Fenning 
did. His method could do the work in three-quarters 
of an hour. With reference to the electrolytic gas 
method of igniting a weak mixture, he would remark 
that in principle a very similar process was now being 
employed in connection with the Humphrey pump. 
In this, as was well known, weak mixtures were 
used. To ignite these a small quantity of petrolised 
air was exploded in a small chamber communicating 
with the main combustion space and out of contact 
with the water in the working barrel. 

Mr. Horace Boot and Mr. G. H. Hughes also spoke. 

Mr. Fenning, replying to.the discussion, dealt 
chiefly with Mr. Tookey’s criticism of his gas analysis 
apparatus. He admitted there were other methods 
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and that his apparatus was bulky. It was, however, 
he said, very efficient, and once acquainted with it 
he found it very nice to use. It was, of course, 
intended for laboratory work and could not be 
recommended for carrying about. He had tried 
bromine for absorbing heavy hydrocarbons, but 
found that it rapidly attacked the mercury used in 
the apparatus and he had to give it up. Dr. Levy’s 
method, he thought, was open to the objection that 
unless great care were used some of the carbon 
monoxide might be burnt when the hydrogen was 
being eliminated, so completely upsetting the results. 
Mr. Tookey, interjecting, explained that the vessel 
during the hydrogen elimination was surrounded by a 
water bath to keep the temperature within bounds. 
Mr. Fenning, continuing, thought that even this 
would not remove all difficulty of regulating the 
temperature to the limit required. He could not 
suggest using his apparatus for commercial tests, 
but he would like to point out that with it it was 
possible to analyse for CO,, CO and O—a partial 
analysis which was often all that was required—in 
35 minutes. The five hours mentioned in the paper 
was for a very complete analysis, including a check 
analysis. 








ENGINEERING IN AMERICA IN 1915. 
No. III.* 
HARBOURS AND WATERWAYS. 

In harbour work the city of Boston is building a 
masonry dry dock 1200ft. by 150ft. long at a cost, 
with other improvements, of £1,000,000. At New 
York new piers of great length for the largest liners 
are being built, as described in THE ENGINEER on 
August 27th last. At Chicago a municipal pier 
3000ft. long and 300ft. wide has been built. formed by 
concrete walls with solid filling. On each side, for 
over half the length, are double-deck sheds for 
steamers, the passengers using the upper deck ; 
between these is a roadway with railway sidings, 
while at the upper level are tramway lines. The 
outer end of the pier is a public recreation space, 
partly covered, and has a large municipal hall for 
concerts, &c. The pier will be protected by exten- 
sions of the old breakwater, partly of rubble-mound 
construction and partly of timber cribs with stone 
filing. The City of Newark is reclaiming 260 acres 
of marsh land with connection to New York Bay, and 
will construct a series of piers 1200ft. long at a cost 
of £3,000,000. 

Coaling staiths, with machines for tilting the 
60-ton railway coal wagons, are being built at 
several lake and ocean ports. The Baltimore and 
Ohio Railroad will build a pier of this kind at Balti- 
more, with sets of conveyor belts running along the 
pier and delivering to transverse conveyors, which 
will discharge into the steamers. This will cost 
£3,000,000, and be capable of loading a million tons 
of coal annually. At New Orleans an immense 
cotton warehouse plant has been built, capable of 
storing 500,000 bales, and shipping 2,000,000 bales 
annually. The warehouse is cellular and fitted with 
special machinery for handling the bales. A novelty 
in harbour work is a covered dock for timber steamers. 
This is at New York, and is built to enable high-grade 
kiln-dried timber to be landed without being wetted 
by rain orsnow. The shed roof extends on cantilever 
trusses over the berth and is comparatively low, as 
the steamers carry only short pole masts. In the 
Galveston storm four large steamers were washed 
ashore. Channels were dredged from deep water, and 
then water jets and suction dredgers removed the 
sand under the vessels until they could be pulled into 
the channels and towed away. 

The Panama Canal was opened to regular traffic and 
then, unfortunately, closed by a series of extensive 
slides, on which the dredgers are now concentrated. 
Work is in progress on the fourth lock at the Sault 
Sainte Marie Canal, these locks being side by side and 
built to increase the capacity. An important item in 
inland navigation was the opening of the Dalles Canal 
at the rapids of the Columbia River. It is 8} miles 
long, with 65ft. bottom. There are five locks 300ft. 
by 45ft., with 7ft. of water on the sills. This gives 
500 miles of navigation on this river. The New York 
Barge Canal—for 1000-ton barges, between the 
Hudson River and the Great Lakes—will be ready 
for opening in 1917. 


SHIPBUILDING. 


The merchant marine has been increased very 
greatly, mainly by vessels of foreign registry, but the 
shipyards are busier than for many years past. 
For service on the Great Lakes two 600ft. 12,000-ton 
cargo vessels are being built; they are 60ft. beam 
and 32ft. deep, and the decks have 9ft. hatches spaced 
12ft. between centres. The triple-expansion engines 
are served by three Scotch boilers. A new boat for 
carrying 10,000 tons of crushed stone has two rows of 
hoppers in the hull delivering to belt. conveyors, which 
in turn deliver to an inclined conyeyor rising through 
the deck and discharging upon a conveyor carried by 
a swinging boom for delivery ashore. This plant can 
put the stone ashore at the rate of 2000 tons per hour. 

The paddle-boat train ferry Coutra Costa, for the 
Southern Pacific. Railway, is 433ft. long, 66ft. beam, 
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116ft. wide over the decks, 3400 tons light displace- 
ment and d5}fit. draught. It covers the one-mile trip 
in about eight minutes, and makes forty-six trips 
daily. The deck has four lines of rails for the loco- 
motives and thirty-six goods wagons 40ft. long, or 
three locomotives and eighteen passenger carriages. 
Each wheel is driven by an opposed-cylinder inclined 
engine of 3000 horse-power at twenty revolutions, the 
cylinders being 60in. by 86in. A petrol motor train- 
ferry ‘to carry the trains of electric railways across 
San Francisco Bay is 236ft. long and 58ft. wide, with 
two lines of rails. It has a screw at each end, the 
shaft being driven by a single eight-cylinder engine of 
600 horse-power at 200 revolutions. A paddle-wheel 
passenger ferry-boat for the same service is 300ft. 
long, 76ft. wide over the decks, 1550 tons displace- 
ment. It seats 1800 persons, and sometimes carries 
3000 passengers. The 24ft. paddles are driven by a 
single inclined condensing engine of 2500 horse-power 
at 25 revolutions. The cylinders are 20in. by 96in. 
and 40in. by 96in. 

The battleship Arizona. launched in 1915, is 608ft. 
long, 97ft. beam, 31,500 tons displacement, and with a 
speed of 21 knots, secured by Parsons steam turbines. 
The Pennsylvania has Westinghouse hydraulic reduc- 
ing gears to transmit 1600 horse-power to the cruising 
turbines. Tenders for battleships asked for in 
November were so high that they were rejected, and 
the vessels may be built at naval dockyards. The 
event of the year, however, was the adoption of turbo- 
generators and shaft motors for the battleship Cali- 
fornia as the result of experience with this system in 
a navy collier. The California will be a 610ft. vessel 
of 33,000 tons displacement and a speed of 22 knots. 

The first Diesel-engine ship for the navy is the 
455ft. twin-screw Maumee for carrying fuel oil— 
10,000 tons. It has two six-cylinder engines of 2500 
horse-power at 130 revolutions. The sister ship, 
Kanawha, has two triple-expansion engines of 2600 
horse-power each. The Melville tender for destroyers 
is a 400ft. boat of 7200 tons, with a 4000 horse-power 
turbine and single screw. 


MUNICIPAL ENGINEERING. 


In municipal engineering the war has sent the 
prices of alum, soda ash and hypochlorite for water 
treatment soaring to such an extent as to cause a 
search for substitutes. Owing to the increase in cost 
of sulphuric acid the Columbus waterworks built an 
acid plant, and produces the material at less than 
market price. Liquid chlorine is being used more 
extensively than the hypochlorite, and there are now 
about three hundred plants for sterilising water by 
exposure to ultra-violet rays. This year the Catskill 
water supply will be delivered in New York, this being 
the first instalment of 250 million gallons daily, and 
work has been commenced on the remainder of the 
project for double this amount. The aqueduct is 126 
miles long, from the Ashokan Reservoir to Staten 
Island. It crosses under the Hudson River in a 
tunnel, and a branch crosses the Narrows of New 
York Bay by a flexible 30in. main about five miles 
long. No plans for filtration of this supply have yet 
been adopted. | 

The new 160-million gallon filter plant at St. Louis 
has to treat muddy water. The water is subjected, 
in series, to sedimentation, lime softening, coagulation 
with sulphate of lime, sedimentation in seven basins, 
colour removal with sulphate of alumina, secondary 
sedimentation, mechanical filtration. and finally 
disinfection with liquid chlorine. The Baltimore 
120-million gallon plant has a mixing basin, two 
coagulating and settling basins, and thirty-two rapid 
sand filters. At Brookline, water containing iron and 
manganese is treated by aeration, coke trickling filters 
and sand filters. At Chicago a 13ft. water tunnel is 
being driven three miles under the lake to an intake 
and five miles under the city to a new pumping- 
station. At Milwaukee a water tunnel is being driven 
in the same way. Both cities have similar tunnels, 
but need to increase their supply. At Cincinnati 
a high-pressure water system for fire protection is 
being installed, and will be completed this year. 

The development of the activated-sludge process for 
the treatment of sewage is a markedly important 
feature of 1915. At Milwaukee a plant is being built 
to treat 1,600,000 gallons daily on the continuous-flow 
system. The process is being applied also to trade or 
industrial wastes. The use of the Imhoff tank is 
increasing also, and electrolytic treatment of sewage 
is being tried experimentally at New York. 

Paving brick and stone are now being laid 
directly on the concrete base before this has set, 
producing a monolithic construction and eliminating 
the usual sand cushion course. Road work is in- 
creasing rapidly, more in brick and concrete than in 
macadam, although gravel roads are being built very 
extensively. In some cases the concrete is rolled 
while wet by a roller shaped to the contour of the road, 
and journaled in wheels riding upon the side forms. 
Several race tracks for automobiles have been built, 
some with floors of concrete and others with floors of 
planks.set on edge and spiked together. They are 
generally of oval form, with a two-mile distance, and 
are heavily banked or inclined on the turns to allow 
for the terrific speed, which in some cases. reaches 
nearly 100 miles an hour. 

The work of the Government Irrigation Service has 
been checked somewhat, and there is now much land 





under irrigation which has not yet been taken up by 
settlers. The great Arrowrock dam on the Boise 
irrigation project was completed in October. It is 
348ft. high, the highest in the world. The Roosevelt 
dam on another irrigation project was also completed 
in 1915. It is 290ft. high, 680ft. long on top. 

The continued and serious floods of the past fey 
years have led to a growing agitation for a concerted 
movement aimed at the study of river regulation and 
control for flood prevention. 








A MODERNISED POWER STATION. 


Ar the last meeting of the Liverpool. Engineering 
Society a paper on the above subject was read by Mr. E. 
M. Hollingsworth, M.I.E.E., M.I.Mech. E., and was devoted 
to a description of the extensions of the St. Helens Cor- 
poration electric power station which have been carried 
out by the author in recent years. Before the alterafions 
were made the plant consisted of four Lancashire boilers, 
two small water-tube boilers and seven engine-driven 
continuous-current generators, aggregating 1700 kilowatts, 
the capital cost, including that of the buildings, but not 
of the land, being £40 per kilowatt. At that time 
2,750,000 units were sold per annum, and the load factor 
was 26.5 per cent. The capacity of the station is now 
7200 kilowatts, of which 6000 kilowatts—0.8 power 
factor—is modern plant installed at a cost per kilowatt 
as follows :—-Extensions to buildings, 1ls.; boiler plant, 
rated at 4500 kilowatts, including elevators, conveyors, 
water softener, foundations and steam pipes, £2 10s.; 
generating plant, including turbo-alternators, condensers 
and foundations, £3 10s.; cooling towers, 3000 kilowatts, 
£1; switchgear for generators and four E.H.T. feeders, 
6s. 6d.; converting plant and switchgear, rated at 2000 
kilowatts, £3 ; or a total of £10 17s. 6d. per kilowatt. At 
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CURVES OF COSTS 


the present time 6,250,000 units per annum are sold and 
the load factor is 28 per cent. 

The generating plant comprises three of the old engine- 
driven generators, one rated at 500 kilowatts and two 
each at 350 kilowatts, with surface condensers; three 
high-pressure turbines of the impulse type, with velocity 
wheels, operating with steam at 170 Ib. per square inch, 
superheated to 520 deg. Fah. and 28in. vacuum, coupled 
to alternators generating 6000-volt three-phase current, 
50 periods, at-a speed of 3000 revolutions per minute. One 
has an output of 1250 kilovolt-ampéres, another 2500 
kilovolt-ampéres, and a third set, recently completed, 
3750 kilovolt-ampéres, with a steam consumption of 
13.9 Ib. at 75 per cent. of the rated output. The con- 
densers for the turbines are of the low-level jet type, 
operating with natural draught chimney cooling towers. 
The water from the condensers is discharged into a small 
reservoir, from which it is delivered over the towers by 
motor-driven centrifugal pumps. The primary reason 
for adopting the jet plant was the trouble experienced with 
the surface condenser tubes owing to corrosion. 

The whole of the continuous-current supply is at present 
transmitted from the power station, and for this purpose 
rotary converters are used to transform three-phase 
current at 6000 volts, 50 periods, to continuous current 
at 480 to 550 volts. The station is situated near the area 
of the continuous-current supply for lighting, power and ° 
tramways. Most of the energy for lighting and power is 
transmitted to switch chambers placed at three points 
of the distribution system, and-these chambers have inter- 
connecting feeders. As the use of electricity increases in 
this area it will be necessary to have transformers and 


‘ converting sub-stations and to transmit extra high-pressure 


current as is already done in the case of a remote part of 
the district three miles from the power station. 

The effect of replacing the inefficient plant by other and 
more modern plant is graphically shown in the annexed 
diagram. The saving effected by the change is less than 
was anticipated, owing chiefly to the rising price of-fuel ; 
but notwithstanding this and the short loan periods it 
is more than sufficient to meet the annual capital charges 
on both the original and modern plant, and the output 
of the latter is sufficient to cope with a very considerable 
increase in the demand. 
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Fig. 1—BORING LATHE 


A SHELL MACHINING EQUIPMENT. 
Two complete series of lathes for machining 18-pdr. and 
4.5in. high-explosive shells have recently been designed, 
and are now being supplied by E. R. and F. Turner, 

















rigidity to the tool which is requisite on shell 
We here propose to describe the working of a 
shell plant and the construction of the machines 


LATHE FOR 4.5-INCH SHELL 











Fig. 2—TURNING LATHE 


work. The boring lathe is illustrated in detail in Fig. 1. The 
4.5in. bed and headstock are combined in one iron casting. A 
which large stepped hollow spindle, provided with a bal! thrust 


Messrs. Turner supply for it. In such a plant there are bearing, sits within the headstock, and at the left-hand 
twenty-seven lathes of four distinct types. These four end this has keyed to it a spur wheel. This wheel meshes 
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St. Peter’s lronworks, Ipswich. We understand that a 
number of different installations of these tools are already 
at work. The 18-pdr. series consists of fourteen machines, 
and the power to drive this plant can be furnished by a 
15-horse motor. The 4.5in. series comprises twenty- 
seven lathes. The power absorbed in this case is 35 horses. 

In designing the machines of both series Messrs. Turner 
have kept in view the immediate need of the nation, and 
have not sought to produce tools which will be readily 
adapted to peace-time work on the conclusion of hostilities. 
The machines have been constructed solely for the purpose 
of making shells. They are ‘‘ war machines,” and after | 
the war will be relegated to the scrap heap. This policy | 
is not that universally adopted at present by our machine- | 
tool makers, but it clearly has the advantage that it frees 
the designer from certain restraints and permits him to 
concentrate his entire attention upon making the tool of the 
maximum efficiency for shell-turning purposes. Any 
attempt to adapt the design of a shell lathe so as to render 
it convertible at the end of the war to peace work is almost 
certain to result in making it less handy and less efficient as 
& war machine. Messrs. Turner’s machines, it is claimed, 
are, as g result of adopting this policy, efficient and quick, 
have a rhinimum number of parts and occupy a small space. 

It is worth while pointing out that two other courses are 
open to} the proprietors of an average engineering works 
when it}comes to the question of installing machinery to 
enable them to execute a shell contract. They may 
decide to lay down standard tools of the “generally 
useful ’’| type, or they may adapt their existing lathes to 
shell work by fitting special attachments to them. Messrs. 
Turner point out that if the first course is adopted the 
works gt the end of the war will certainly be provided 
with alrange of machines which in all probability 
still have many years of useful life before them. But for 
the time being the course followed results in the expendi- 
ture of more money, alike to meet the first cost, upkeep 
and running of the tools, the occupation of more floor 
space, and the use of more complicated machinery than 
is really necessary to effect the work. As regards the 





Fig. 3—BORING LATHE FOR 4.5-INCH SHELL 
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types may be classified as (a) boring, (6) turning, (c) thread- | with a pinion on a belt-driven countershaft fixed to the 


milling, and (d) wave-grooving machines. Figs. 


1 to 6| back of the lathe bed. The feed is detived from the 


represent the general construction of these four classes. | spindle by chain and sprocket wheel, and is transmitted 
It will be noticed that in many respects the boring and ! through a pair of gear wheels on to the feed shaft along the 
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Fig. 4+ TURBING 


LATHE FOR 4.5-INCH SHELL 


second course, it is urged that the provision of special | turning machines are similar, as are the thread-milling | front of the bed. A dog clutch and hand wheel on this 
attachments for the existing shop equipment may tie up | and wave-grooving machines. Such similarity naturally | shaft permit the power feed to be interrupted and a hand 
that equipment against the exeoution of the firm’s | facilitates the rapid manufacture of the machines them- | feed applied: On the end of the feed shaft a dropping 
ordinary run of business, and can scarcely give that | selves. 


| worm operated by a trip lever is keyed. This gears with 
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a worm wheel on a cross shaft carried in a pair of fixed 
A pinion on this shaft 
meshes with a central rack on the under side of the boring 
A star handle for rapid traverse of the saddle 
The manner in which the ference of the work and have been joined up into a 


bearings in the bed casting. 


bar saddle. 
is provided on the cross shaft. 


boring tool is held in its support on the saddle is illustrated 
It will be gathered that half the bearing for 
the bar end is formed in the saddle casting proper and the 


in Fig. 1. 
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Fig. 5—-THREAD MILLING MACHINE 


other half in a cap hinged to the saddle casting along its 
rear edge and pulled up by a bolt at the front. 

The turning lathe, as will be seen from Figs. 2 and 4, 
is of very similar design to the above. It is modified in 
so far that. the saddle is provided with a hand-fed cross- 
slide, while an overhung tailstock for the back centre is 
bolted to the rear face of the bed. 












































The thread-milling machine—Figs. 5 and 7—is of 
Re 
BA 
ly eo 
= & i —_—_—|—_,— 
. = t | 
| . | 
a J 
py Re . 
i) 
pico 





Fig. 6—-WAVE-GROOVING MACHINE 


radically different design. In this tool the work is fixed 
inside the hollow spindle of the headstock. This spindle 
is driven through a worm wheel, a dropping worm and a 
pair of bevel wheels from a pulley shaft at the back of the 
bed. The cutter is rotated by a separate belt drive from 
the overhead countershaft, and is mounted on a cross- 
slide carriage, which gives facilities for racking the cutter 
into position longitudinally and feeding it into the work 


| thread to work in. 


forward. Its total feed only amounts to one pitch of the 
thread being cut and its total rotation to one complete 
revolution. At the end of this motion all the short 
| parallel grooves have been extended round the circum- 


continuous thread. The worm can now be dropped so 
| as to stop the work. The cutter, until it is stopped, will 
not damage the thread, for it is rotating at that point of 
the circumference of the work at which it started. The 
| advance of the work is obtained by the provision of a 
| thread on the headstock spindle and of a fixed nut for this 


the shell body are performed on machines of the turniny 
lathe type. There is one machine for each operation. 
These operations are, first, cutting off the excess materia! 
at the closed end of the rough shell forging, and, secondly , 
cutting off the excess-material at the open end to a gauge:| 
length. The third operation, that of forming the ‘ centre’ 
on the closed end, is performed on a 20in. upright drillin, 
machine. This tool is not one of those supplied by Messrs 
Turner, and is not counted in the total of twenty-seve: 
required for the whole plant. The fourth operation is th: 
rough turning of the shell body. For this three machine 
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At the end of a job the headstock 
spindle can be readily moved back through the small 
distance it has advanced by dropping the worm and 
rotating the spindle backwards through one revolution. 
As the feed does not amount to more than say ;zin. the 
forward movement of the spindle does not upset the drive 
betwcen the worm and the worm wheel. 
The wave-grooving machine—Fig. 6 
similar to the thread-miller in general appearance. 
spindle, however, is driven directly by belt, while the 
cross-slide of the saddle carries a four-tool turret. The 
tools on the turret are employed to undercut the edges 
of the groove for the copper driving band and to “ wave” 
the bottom. 


somewhat 
Its 


is 


When waving is being performed the head- 
stock spindle, within which is the shell, is made to recipro- 














FOR TURNING 


of the turning lathe class are provided. The movement 


‘ of the tool during this operation is controlled by a curved 


templet, against which a roller on the cross-slide is made 
to bear. In this way the open end is given an approach 
to its final curved taper form. The manner in which the 
work is held during this operation is illustrated in Fig. 8. 
To the end of the hollow headstock spindle a plate is bolted, 
through the boss of which there can slide on a key a short 
cylinder, one end of which is bored and tapped, while the 
other end is turned as a reversed cone. The tapped 
portion screws over the threaded end of a pull-up rod 
which, passing out at the left-hand end of the hollow 
spindle, is provided with a hand wheel. Three slots are 
cut radially throtgh the boss surrounding the conical 
portion of the keyed cylinder, and within each of these a 
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Fig. 9-CHUCK 


cate in the required manner by means of a cam arrange- 
ment. 

These four types of machine are used to perform all the 
cutting operations required on the shell body and the nose 
piece. Each distinct operation is performed on a separate 
machine, which is kept constantly set for that operation. 
Some of the operations absorb more time than others. 
For these the machines are duplicated or triplicated. 
Although the machines are divisible into four classes, 
the members of each class are not in general identical. 
The feature of difference is the method adopted of holding 























Fig. 7—-THREAD MILLING MACHINE 


to an indexed depth. With the worm dropped so that 
the work is stationary, the cutter is racked longitudinally 
to a thread short of the full length to be threaded. It is 
then set rotating, and is fed into the metal to the indexed 
depth. There are thus cut in the metal a series of short 
parallel grooves, each of which will become the start of a 
separate thread. The work is now started up. Its speed 
of rotation is slow, and during its rotation it is slowly fed 


the work in the machine. This method is in each case | 
designed with a view to the stage which the work has | 
reached and to the nature of the operation next to be | 
performed on it. 

On page 255 we give a “ programme of operations,” | 
showing the stages through which the shell and the nose 
piece pass, and indicating the manner in which the work 
is held in the lathe in each. The first two operations on 


| the nose piece. 
| is provided for this work. The method of holding the work 
| is quite clearly shown in Fig. 7 and on page 255. 
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FOR BORING 


stepped gripping plate is placed. These plates, on the 
hand wheel being turned, are forced out by the cone against 
the bore of the shell mouth, and with the back centre 
establish a complete support for the shell. The gripping 
plates, on the removal of a finished shell, are held in place 
by means of a ring fixed to the nose of the boss. 
-.y The fifth operation is in three parts, namely, roughing 
the bore, roughing the bottom, and finishing the bore. 
To each of these sections two machines of the boring lathe 
class are allocated. The method of holding the shell in 
this case is illustrated in Fig. 9. A rod, as before, passes 
through the hollow spindle, but it does not go beyond the 
step in this spindle. Here it is threaded into a nut, while 
a ‘centre’ is let into its end. The shell, open end out, 
is inserted within the hollow spindle, and over its nose 
there is passed a collar, the bore of which is slightly 
conical and roughened. An outwardly extending flange 
on this collar is cut down over three alternating sectors. 
The three projecting pieces of flange thus left can be 
passed through three corresponding openings in a member 
bolted to the spindle end. The collar is now turned 
through about 60 deg.,so that it is held against trans- 
lational movement by its three lugs. The radial face of 
one of these lugs is caused to bear against a pin fixed 
across its passage in the bolted member, so that the 
reaction of the cut will not rotate the work relatively to 
the hollow spindle. With the collar thus fixed the nose 
of the work is tightened within the bore of the collar by 
screwing up the “* centre ’’ rod. 

Operation six is to mill the thread for the reception of 
One machine of the thread-milling class 


The 
right-hand end of the hollow spindle is provided with a 
fixed plate bored conically to suit the taper on the shell 
nose. The shell is inserted from the left-hand end, the 
opening here being afterwards closed by a hinged breech- 
block, through which a “ centre”’ is screwed. As shown 
in Fig. 7, a catch is provided to engage the teeth of the 
spur wheel on the hollow spindle. This pawl is thrown 
in when the thread is being started to prevent the work 
from rotating. 

For operation seven—finishing the turned surface—two 
machines of the turning lathe class are provided, and for 
operation eight—cutting the closed end to length and 
forming the groove for the copper driving band—one such 
machine is installed. The method of holding the work 
in both cases is to screw the threaded\nose of the shell 
over an easy-threaded arbor on the pull-up rod and to 
support the other end of the shell on the back centre. 

One machine of the wave-grooving class is used for the 


| ninth operation, which consists of waving and undercutting 


the groove formed in operation eight. The work is held 
in the hollow spindle by means of a collet chuck, which can 
be pulled up by an external hand wheel. 

Operations ten and eleven are concerned with the 
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roughing and finishing of the recess on the closed end of | engraving below a hydraulic one is indicated, the 
the shell. One machine of the lathe class is employed for | apparatus consisting of a hydraulic cylinder and four dies 
cach. The nose of the shell is held within a tapered bush | connected to toggle links so as to act simultaneously on | of the boring type is employed on this operation. The 
inserted into the hollow spindle. The parallel body part the copper band when the ram of the cylinder is elevated. 
of the shell is embraced by a cap, which is bolted to a A modified machine of the wave-grooving type is used | with those used in operation five. The chamfering and 
uitable member attached to the mouth of the hollow for operations fourteen and fifteen. These operations blending operations are conducted simultaneously. The 
spindle, Between the cap and the chuck member springs consist of turning the exterior of the copper band to the 
are inserted, so that half a turn of the bolt nuts applies correct form and of facing off the riveted-in base. One the boring bar support. The blending is conducted with 
or releases the pressure uf the cap on the shell. machine is employed for these two operations. ‘The shell 
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MACHINING PROCESSES~ (FOR SHELL BODIES AND NOSE 3 PIECES 


& 
For operations twelve and thirteen machines and | is gripped as in operation nine by means of a coilet chuck, 


appliances not supplied by Messrs. Turner are required. | and the machine is otherwise identical in design with the 
The former operation consists of inserting the base plate | wave-grooving and undercutting lathe except that the cam 


into the recess and riveting it therein by means of a/ arrangement for reciprocating the work is not required. 

pneumatic hammer. The latter operation covers the The nose piece is now screwed on to the shell, when the 
pressing on of the copper driving band and its compression | whole is ready for the sixteenth and last operation. This 
into the waved groove. Various methods of pressing on | consists of chamfering the edge of the fuse hole in the 
the copper band of a shell have been devised. In the ' nose and of finishing the external form of the nose piece 


cuwvature and carried in an L-shaped bracket, which is 
fixed to the boring bar support. 

The machinery of the shell body thus has devoted to it 
twenty of the lathes in the whole plant. The remaining 
seven lathes are devoted to the machining of the nose 
piece. As shown above, the first operation is to 
cut off suitably sized pieces from stock bars. For this one 
machine of the turning lathe type is used. The second 


to the required curve and blending this curve into the 
curvature of the nose end of the shell body. One machine 


shell is held in the hollow spindle by means almost identical 


chamfering is performed by a countersink tool held in 


a tool in the form of a plate ground to the required 


Meese 


Stor 
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operation is to bore and taper such cut-off piece. Two 
machines of the boring class are given over to this opera- 
tion. The chuck used grips the work at three points, two 
of these being flat key-like strips and the third a set screw. 
_ The third operation on the nose piece consists of forming 
it roughly to the required curvature—roughly because its 
finished shape is given it under operation sixteen on the 
shell body. One tool of the turning lathe type is employed 
for this stage of the work. A plate having a coned central 
boss is bolted to the end of the hollow spindle of the lathe. 
The usual pull-up rod passes through the coned boss, and 
at its end is provided with a nut and a U-shaped washer. 
With the pull-up rod slackened a little, the U-shaped 
washer can be removed and the work pulled off the conical 
boss and over the nut on the end of the rod. The point 
of the tool is induced to follow the required curve by 
connecting the tool slide to a radius link, which at the 
other end is pivoted to a cast iron bracket bolted to the 
side of the lathe. 
on the saddle cross guides. 
towards the work the tool point moves towards the 
operator, so generating the required curve. As actually 
carried out, the tool slide is in two parts, one carrying the 
tool post and the other the pivot pin for the radius bar. 


certain amount of heavy residue which cannot be distilled, 
and a varying quantity of “free carbon.” Oxygen con- 
taining bodies such as phenol and the creosols, and a 
smaller amount of nitrogen-containing bases—mainly 
piridine and quinoline—are also present. These constitute 
the main portion of the heavy tars, such as horizontal 
retort tar, and an average ultimate analysis for such a 
product would be carbon 92 per cent., hydrogen 5 per 
cent., oxygen and nitrogen 2} per cent., sulphur 4 per 
eent. In the liquid products of low-temperature carbonisa- 
tion, the larger portion of the compounds present are 
aliphatic hydrocarbons, belonging to such series as the 
methane series (C, H2,+ 2), ethylenes (C,,H),), and a 
few members of the C,, Hay - 2 series. hese bodies are 
lower in specific gravity and contain more hydrogen than 
the arematic compounds. Hydrocarbons of both types 
are to be found in all coal tar, the temperature of car- 


| bonisation only affecting the proportions of the members 


The tool slide is otherwise free to move | 
Hence, as the saddle is fed | 


of each series present. Such a tar will contain about 
88 per cent. carbon and 8 to 9 per cent. of hydrogen. 
In addition to the tars produced by gasworks, coke 


' ovens and low-temperature plants, tar in comparatively 


A threaded spindle passing through a nut in the former | 


part and fitted at its end to the latter joins the two.. By 
rotating this spindle the tool can be drawn in or pushed 
away from the pivot pin, so permitting the depth of cut 
taken to be varied. : 

The cut in the above operation is not carried right to 
the end of the nose piece, for in the next stage this end is 
turned down parallel to receive the thread whereby the 
nose piece is fixed to the shell. For this operation one 
lathe of the turning type is set apart. A recessed plate 
is bolted to the hollow spindle end, and through the boss 
of this plate there passes a bolt which at one end is threaded 
over the pull-up rod and at the other is provided with a 
conical plug—not U-shaped—and a nut. The nut and | 
plug have to be removed to unchuck the work. The nut 
thread fits the end of its bolt loosely, and the nut is locked | 
tightly when chucking a piece by the pull-up rod. The 
whole chucking operation, we understand, occupies not 
more than fifteen to twenty seconds. 

The fifth operation on the nose piece is the milling of 


the thread on the turned down portion left by the previous | 


operation. For this one thread-miller is employed. The 
method of holding the work is identical with that used in | 
operation four. i 

In operation six the nose piece is turned about and the 
parallel bore milled for the fuse thread. One thread- 
miller is provided for this. A plain tapped plate is bolted 
to the hollow spindle end. The thread in this is a loose 
fit for the external thread on the nose piece. The pull-up 
rod carries a piston-like member provided with a conical 
nose or boss which, when pressed into the conical bore of 
the work, steadies and locks it. 








FUEL OILS FROM COAL. 

In view of the importance of restrieting imports as far 
as possible at the present time, if for no other reason, it 
is essential to utilise to the utmost home-produced fuels 
for power purposes. On.this account the paper on the 
above subject which was read before the Manchester 
Association of Engineers recently by Mr. Harold Moore, 
M.Se., deserves particular notice: In it the author 
examined the methods at present available for the car- 
bonisation of coal, giving a brief description of the nature 
of the liquid fuels obtainable and the quantity which 


Analyses of Fuel Oils. 


small quantities is a by-product of gas producers, oil gas 
plants and of some blast-furnaces. The author said that 
the tar from gas producers was too irregular in compo- 
sition to become of much value as fuel in the immediate 
future. The tar from oil gas plants is not a coal deriva- 
tive, and is not yielded in sufficient quantity to become 
an important source of power, and blast-furnace tars 
are not available in quantity, and generally contain 
far too high a percentage of ash to be of use for internal 
combustion engines. 

On distillation, tars yield their volatile portions in the 
form of distillate, whilst the heavier hydrocarbons and the 
free carbon are left behind in the still. -The distillates are 
divided into fractions by the tar distiller, and are either 
sold or further purified. The lighter fractions command 
high prices for various industrial purposes, whilst the 
residue is ufrsuited for use in internal combustion engines. 
The fraction known as creosote is, the author said, suitable 
for use in Diesel engines. This fraction is also used for 
timber preservation, and out. of a production of 65,000,000 
to 70,000,000 gallons per annum, we exported before the 
war 28,000,000 gallons for this purpose, whilst the greater 
part of the remaining oil is used for timber preservation 
in this country. 

From the above particulars it will be gathered that 
there is little likelihood of coal tar oils being used to a 
great extent for the production of power unless the output 
is considerably increased. 

Largely as the result of experimental work carried. out 


| by the author in the laboratory of Mirrlees, Bickerton and 


Day, Limited, Hazel Grove, he has come to the following 
conclusions regarding the properties required in tars to 
allow their use in Diesel engines :—({1) A high hydrogen 
content, indicating the presence of aliphatic hydrocarbons, 
facilitates ignition and minimises carbonisation inside 
the engine; (2) a low ‘free carbon” content, as the 
greatest difficulty is experienced in obtaining complete 
combustion and a clear exhaust when fuels rich in this 
substance are in use; (3) a high calorific power, as upon 
this valueis dependent the amount of work obtainable 
from: unit weight of fuel; (4) a moderately low viscosity 
to allow the oil to flow through the engine service pipes 
in cold weather, and giving a more effective pulverisation, 
thus increasing the thermal efficiency ; (5) very little water, 
less than 2 per cent., as when present in larger quantities 
the drops of water cause irregular running and misfiring ; 
(6) low coking value, never over 15 per cent., as this value 
is a direct measure of the liability to form deposits in the 
engine ; and (7) low ash content, not exceeding 0.15 per 
cent. 


Ultimate composition. | | Net calorific 




















Sp. 
Description. | i Water. j Ash. | Coke. | value. Fd 

15d c. H jO4m) 6 |Calories. B.Th.U 
Horizontal retort tar .. 1.180 1.75 91.5 5.2 2.6 0.5 0.20 24.0 | 8,645 15,561 18.2 
Inclined retort tar 1.157 1.11 89.9 6.0 3.6 0.5 0.02 18.5 | 8,671 15,626 14.0 
Vertical retort tar... .. 1.089 2.25 88.0 |} 68 | 38 | 06 | 0.03 | 61 | 8664 | 15613 1.7 
Otto Hilgenstock coke oven tar -| 1.208 6.00 90.0 5.4 3.8 0.8 0.02 26.8 | 8,424 | 15,523 23.9 
Simon-Carvé coke oventar .. -| 1.090 0.50 88.1 5.6 6.1 0.2 0.07 6.0 9,261 | 16,670 | traces 
Chamber oventar .. .. .. .. -| 1.082 | 1.29 | 8.2 | 69 | 46 | 0.3 | traces! 7.3 8,737 | 15,727 | 3.0 
Low temperature carbonisation tar --| 1.058 3.00 85.8 8.1 5.49 0.09 | 0.11 8.2 8,771 15,797 2.2 
Water gas tar ce ao ee. see --| 1.054 0.59 92.2 6.8 0.4 0.6 traces | 18.7 | 8,647 15,563 6.8 
Blast furnace tar ee ee ee ee e-| 1.172 3.0 89.5 5.75 | 0.55 0.84 | 0.36 23.4 8,288 14,918 9.5 
Blast-furnacetaroil .. .. .. .. .. «. --| 0.974 none 87.25 9.8 2.59 0.36 none | 1.05 9,243 16,637 none 
Oil distilled from low temperature tar... .-| 0.884 none 85.6 11.4 2.48 0.4 none 0.84 | 9,558 17,204 none 
Horizontal retort taroil .. .. .. --| 1.065 1.00 90.1 6.8 | 2.4 0.50 0.2 3.0 | 9,243 | 16,657 none 
Pennsylvanian petroleum fuel oil .. --| 0.889 none 86.7 12.55 | 0.11 0.64 | traces 0.60 | 10,108 | 18,194 none 

| 


might be expected to find their way on to the market as 
fuels for those internal combustion engines which are 
now using crude petroleum, “ depetrolised”’ petroleum, 
and the residuum of this product. The author said that 
the amount of tar produced in the carbonisation of coal 
depended upon the temperature and design of the vessel 
in which the process took place and the means adopted 
for the removal of the volatile products from the carbonis- 
ing chamber. He pointed out that in the horizontal retort 
the volatile constituents of the coal after formation are 
forced to pass along the hot retort wall before they escape 
through the ascension pipe, thus causing the gas to be 
enriched at the expense of the liquid products. On the 
other hand, in a more modern process the decomposition 
of the tar is prevented by working the retort under a | 
high vacuum and the construction of the annular retorts | 
is such that the volatile products may leave from either 
end, thus ensuring their immediate removal. In gas plants 
employing the horizontal retort the average yield of tar 
per ton of coal is from 9 to 13 gallons when working on 
average grade coal used in gasworks—or about 5} per 
cent. of the weight of coal consumed. Coke ovens yield 
only from 4 to 5 per cent. of tar, and the low-temperature 
processes from 10 to 20 per cent., depending on the class 
of coal used. 

The author then went on to analyse the chemical con- 
stitution and physical properties of the tar produced by 
the different methods. For instance, he said the tars 
produced by high-temperature carbonisation consist 
mainly of aromatic hydrocarbons, such as benzine, toluene, 


| steel. 





xylene, naphthalene and anthracene, together with a 








The accompanying table gives the properties of various 
tars. 








HIGH-SPEED STEEL SCRAP. 


ARRANGEMENTS have been made by the Ministry of 
Munitions whereby the makers of high-speed steel will 
take back all scrap, short ends, &c., at uniform prices, 
The prices which have been fixed are :—5d. per pound for 
turnings, 6d. per pound for bar ends, delivered steel- 
makers’ works. 

All material of this kind should be returned as far. as 
possible to the manufacturer who supplied the original 
In cases where this is not possible, owing to supplies 
being obtained from a number of manufacturers, the 
scrap should be returned in proportion to the quantity 
of steel which was originally received. 

The scrap must be packed in convenient-sized barrels 
or other suitable cases, and should be free from all foreign 
substance, and particularly other kinds of steel. Turnings 
should be returned as soon as a reasonable quantity can 
be got together, and not kept until rusted solid; such 
scrap is practically worthless. 

Under the regulations published in the London Gazette, 
dated March 3rd, as 30 B. of the Defence of the Realm 
Regulations, it is illegal to dispose of high-speed steel 
through any but authorised channels, and users are there- 
fore advised that the above arrangement should be carried 
out in every case. 








ENGINEERING AFTER THE WAR. 


Ir was a very representative muster of Lancashire 
engineers that was brought together on Tuesday -last to 
hear the address of Mr. T. C. Elder on ** The Engineering 
Industry and Publie Policy,” and the date of the meeting 
was singularly well chosen. The Lord Mayor of Man- 
chester presided. The speaker, early in his address, very 
pertinently inquired what was to come after munition 
work, and how we were to make a prosperous transition 
from the arts of war to the arts of peace in the engineering 
workshops of the country—in the 3000 Government 
factories ? He said it was the Manchester business men 
engaged mainly in the textile trades, who had to take in 
hand the commercial reformation after the Napoleonic 
wars and who founded the Manchester School of Economics, 
They did not set out to found schools, but to find markets 
for their goods. To-day it was the business men engaged 
mainly in the engineering trades who must have the 
courage and the energy to lead the way, and they might 
very well be the Manchester men, because engineering 
was now Manchester's greatest industry. In reply to his 
own question, “ In what direction are we to look for new 
methods that will enable us boldy and firmly to face a 
situation for which history holds no real precedent ?” 
the author said that the engineering industry must do 
all that is humanly possible to help itself, and that it 
would fall far short of what was possible if it did not 
organise a general association powerful enough to exert 
collective influence in all foreign markets, to offer authori- 
tative counsel to the Government, to stimulate scientific 
research, and bring it into closer communication with 
industrial progress. Firms and companies should approach 
this question in the determination to create a machine of 
such weight and power that the hundreds of thousand: of 
pounds which it demanded should be in effect the most 
valuable and most securely guaranteed investment. 

Several well-known engineers also spoke on the same 
subject. Mr. 8. Z. de Ferranti urged the necessity of the 
provision of ample funds to aid research work and technical 
education, and said that it was essential for the future 
welfare of the trade of Great Britain and the Allies to 
make a ring fence round Germany.” Mr. C. H. Wordingham 
urged the necessity for immediate action, and the avoidance 
in any great organisation of the crushing out of the smaller 
firms, which possessed many advantages, such as small 
capital charges and personal interest. He said that a 
committee for industrial research, aided by the Govern- 
ment, should form part of the scheme, and that the 
work carried out by this body must be kept a secret from 
rival foreign firms. Another suggestion which Mr. 
Wordingham made was the establishment of a Govern- 
ment proving-house, which might give a hall mark to 
the manufactures of the firms connected with any organisa- 
tion of engineers. 

Mr. F. J. West, President of the Manchester District 
Engineering Trades Employers’ Association, spoke of the 
necessity of holding out some inducement to the work- 
people to give of their best by permitting them to share 
in the profits. To avoid friction between workpeople 
and employers he suggested an impartial tribunal to 
settle differences, and recommended public bodies to 
frame their engineering requirements to suit the British 
industry instead of hampering it by all sorts of unnecessary 
restrictions, which added materially to the cost of produc- 
tion. He moved the following resolution :— * That in 
view of the greatly enhanced capacity of the British 
engineering industry, now engaged on munition work, 
and of the severe competition to be expected after the war, 
this meeting of Manchester engineers is of opinion that 
the organisation of the industry from within should 
immediately be taken.” The resolution was seconded 
by Alderman W. Walker and carried unanimously. 

Mr. W. Stokes, Chairman of the British Engineers’ 
Association, proposed : “* That this meeting of Manchester 
engineers urges the Government to create a Ministry of 
Commerce after consultation with representative com- 
mercial interests.” This was seconded by Mr. Daniel 
Adamson and carried unanimously. 

The meeting was promoted by the Council for the 
Organisation of British Engineering Industry, which had 
its inception in Manchester, and proposes to hold similar 
meetings in other important engineering centres. 








THE PETTER SEMI-DIESEL ENGINE. 


WE have received from Petters Limited the following 
list of results of tests made on the engine described in our 
issue of March 17th. The fuel used was crude oil supplied 
by the Anglo-American Company, specific gravity 0.90 :— 


Full Load Test. 


Duration of test 4 hours 
Average speed... .. 250 r.p.m. 
Brake horse-power.. 300 


Fuel per hour .. 141.25 pints 


Fuel per brake horse-power per hour 0.47 pints 
Three-quarter Load Test. 
Duration of test 1 hour 
Average speed .s .. 252 r.p.m. 
Brake horse-power.. 226.8 
Fuel consumption .. .. .. .. «+ 1u3.5 pints 
Fuel per brake horse-power per hour 0.455 pints 
Half Load Test. 
Duration of test ae 1 hour 
Average epee 50 2.6. ne te ie ee oe oe, SEB E.PM. 
Brake horse-power.. .. .. .. «- «. + «- 1518 | 
Fuel consumption .. . .. 80,25 pints 


Fuel per brake horse-power per hour 0.53 pints 


Quarter Load Test. 


Duration of test 1 hour 
Average speed... .. 254 rep.m. 
Brake hurse-power.. 76.2 
Fuel consumption . 53.75 pints 


e horse-power per hour 0.704 pints 


Maximum Load Test. 
Duration of test 


Average ae ys 
Brake horse-power. . 


Fuel p-t bi 


30 mins. 
247 r.p.m. 


335.7 





The tests were all carried out consecutively, in the 
order given, on the same day. 
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RAILWAY MATTERS. 





TE President of the Cuban Government is stated to 
have appointed @ commission to prepare a plan for the 
nationalisation of the four railway systems in Cuba. 

In view of current events it may bé noted that during 
the course of the American Civili War, the construction 
corps organised by the Federal authorities laid or relaid 
641 miles of track and built or rebuilt 26 miles of bridges. 
The net expenditure for the transportation and con- 
struction incurred by the department in charge of 
railways totalled nearly 30,000,000 dols. (say, £6,000,000). 


Our contemporary, Railway News, understands’ that 


with the exception of the shell of No. 1, still preserved at | 


King’s Cross locomotive depét, the last of Mr. Patrick 
Stirling’s world-famous. 8ft. single engines has now made 
its way to the scrap yard. During recent years the 
few remaining examples of this remarkable type of engine 
have mainly spent their time on the branch lines of 
Nottinghamshire and Lincolnshire. 


THE collision at New Cross, South-Eastern and Chatham 
Railway, on December 15th, is considered by Colonel von 
Donop to have been due either to an intermittent fault 
in a block instrument or to the irregular use of the releasing 
key. The former was a quite possible cause, as such a 
fault occurred on November 9th, but no other similar 
fault occurred during the whole of last year. On the other 
hand, the signalman denied using the releasing key. 


THE derailment on December 9th, at Micklefield, on 
the North-Eastern Railway, of a train from York, into 
which an express to Hull immediately ran, is considered 
by Colonel von Donop to have been due to the driver of 
the former train ignoring an adverse distant signal and 
overrunning the outer home and inner home signals. 
The train was derailed at the gap made by a movable 
crossing at the junction. When the line is set for a 
train from Hull the crossing makes a gap in the line from 
York, but the obstruction is not dangerous so long as the 
signals are obeyed. 

A FIRM of potato dealers at Leicester and Nottingham, 
having objected to pay demurrage charges as rendered, 
the Board of Trade, under the Rates and Charges Order 
Confirmation Act, 1891, Sec. 5, appointed the Railway 
and Canal Commission to be arbitrators as to the reason- 
ableness of the charges. The case came before the Court 
on the 15th inst., but as the applicants did not appear— 
possibly owing to a misunderstanding—it was adjourned. 
Evidence given by the Great Northern Railway showed 
that of 1393 wagons of potatoes received at Leicester 
during a period of six months only eight incurred demurrage 
and of 2778 wagons at Nottingham only 243 incurred 
demurrage. 

AT an inquest held recently on the motorman of an 
electric train on the London, Brighton and South Coast 


Railway, who was found killed in the Crystal Palace | 


tunnel, it was stated by the guard that the train ran | 
through Gipsy Hill station without stopping, so he applied | details of the method adopted for introducing electric 


the continuous brake and pulled up the train. 


motorman was then found missing. The question then | 4000. 


NOTES AND MEMORANDA. 





BULLETIN 254 of the Scientific Papers of the Bureau of 
Standards (Washington: Government Printing-office, 
1915) contains a study of the qualities of platirium goods, 
by Messrs. George K. Burgess and P. D. Sale. The 
object of the investigations was, in the first place, to devise 
‘a simple thermo-electric test of the purity of platinum, for 
which purpose the temperature coefficient of resistance 
and the thermo-electric force were found useful; in the 
second place, to investigate the loss of weight due to 
disintegration when platinum vessels‘ containing various 
proportions of other metallic constituents are heated. 


Av a recent meeting of the Physical Society of London 
Dr.,H. J, 8. Sand exhibited an enclosed cadmium-vapour 
are lamp similar.in general principle to the well-known 
mercury lamp. It. is constructed of quartz glass. To 
start the lamp the metal is melted by means-of a Bunsen 
burner, and the are'struck by tilting. Before introduction 
‘into the lamp the metal is freed from oxide and dissolved 
gases by a special process of filtration while at the pump. 
It is prevented from adhering to the glass, which might 
lead to fracture, by the presence of a small amount of a 
loose powder in the lamp. The lamp gives a powerful 
light and, once started, will continue burning indefinitely. 


Ir seems reasonable, says Mr. R. Cramer in a paper 
of the American Society of Mechanical Engineers, to 
expect that the approximation to the ideal Carnot cycle, 
and simultaneously the economy of steam engines, would 
be improved by using higher pressure and less superheat ; 
that is, by increasing the temperature at which the bulk 
of the heat is absorbed without increasing the maximum 
temperature. Steam pressures might be increased to 
600 lb. per square inch without using temperatures higher 
than those employed in modern practice, and the difficul- 
ties encountered by the designer would not be formidable 
and would be more easily met than those of some types of 
explosion engines which have been successfully designed. 


Tue Canadian Department of Mines has issued a report 
of the investigations made by Mr. A. Stansfield in Norway 
and Sweden on behalf of the Department... In Sweden the 
electro-metals furnace is specially favoured. This furnace 
has a shaft in which the iron ore is first heated by the 
furnace gases and partly reduced before the ore reaches the 
fyrnace proper. Another type of furnace is the Rennerfelt, 
which is used for smelting and refining. Three electrodes 
are used supplied with two-phase current, one being 
arranged vertically and two horizontally. The vertical 
electrode has an arc extending on to the material being 
heated, and the furnace shell is mounted on trunnions, so 
that it can be tilted when it is required to pour off the 
metal. It is stated that small Rennerfelt. furnaces of 
1320 1b. capacity will produce molten steel for castings 
from a cold charge with an expenditure of 700 to 800 kilo- 
watt-hours per ton when in regular operation. 


A RECENT issue of the Electrical World contained some 





The | cooking at Glendive, Mont., which has a population of 


In view of the increased revenue if electric cooking 


arose as to how it was that the ‘‘dead man’s handle ” | were adopted, it was considered worth while to offer ranges 


did not come into play and so cut off the current and apply 


at cost to induce consumers to try them. It was further 


the brake automatically when the motor man released | decided to furnish wiring free, putting in stoves on a 
his hold. The explanation was that a small wedge had thirty days’ free trial, but with a charge of £1 in case the 


been improperly employed that kept the control on, even | consumer returned the. stove. 


though the handle was not being gripped. 


THE Blue-book on railway accidents during the three 
months ended September 30th last is very much thinner 
than usual owing to the fact that in order to economise in 
paper and printing all the reports of the assistant inspectors 
and of the sub-inspecting officers have been omitted. 
During the quarter in question there were 19 passenger 
train collisions as against 18 in the corresponding quarter 
of 1914, buffer-stop collisions 7, as against 3, passenger 
train derailments 22, as against 18, goods train derail- 
ments 66, as compared with 65, and goods train collisions 
26, as against 31. Of the servants killed 22 lost their lives 
during shunting operations as compared with 13 in the 
corresponding quarter of 1914, 26 when working on the 
permanent way, as against 17, and 33 when walking, 
sanding or crossing the line, as compared with 47. 


A WRITER in the London and North-Western Railway 
Gazette says that in one year recently 20,970 main line 
and 13,980 local trains, exclusive of empty carriage trains, 
were dispatched from Euston, necessitating the utilisation 
of 36,800 engines. Of the heavier trains 746 weighed 
between 400 and 410 tons, 618 between 410 and 420 tons, 
602 between 420 and 430 tons, 574 between 430 and 440 
tons, 182 between 440 and 450 tons, 9 between 450 and 
460 tons, and 1 between 460 and 470 tons. Owing to 
the present war conditions trains are being made up to 
the abnormal weight of considerably over 500 tons tare, 
undoubtedly the heaviest passenger trains ever hauled in 
this country on a throughout booking of 56 miles per hour. 
About 96,000 tons of coal are issued yearly at Camden— 
the shed for Euston. In one day recently 121 engines 
were coaled, the actual amount of coal used on this 
occasion being 426 tons 2 ewt. 


A COMMITTEE, appointed by the American Wood Pre- 
servers’ Association to study the life of sleepers, has 
made a report. Of untreated sleepers, the completed 
records show a life of from twelve to thirteen years, for 
a relatively small number of juniper sleepers. The 
shortest record is two and a-half years, for a test on a 
relatively small number of gum sleepers. Among the 
records for the empty-cell process of creosoting, only one 
is complete, and this shows an average life of ten years 
for oak sleepers, but as none of the sleepers were removed 
by reason of decay, this one record jis of no particular 
significance. Of 162 records from 31 different railroads 
which have made tests of creosoting proper, 15 records 
are complete. The best service reported is an average 
life of twenty years for hemlock sleepers, which were 
removed because of rail cutting, and not because of decay. 
Six records of the open-tank creosote treatment, none of 
which were complete, show a life of nine and a-half years 
for pine sleepers, all being still in service.. Of 183 records 


relating to .zine-chloride treatment, 41 were complete. 
Che maximum life, as far as reported, show approximately 
10.7 years for red oak and 9 to 11.3 years for Douglas fir. 


The charge for energy is 
| 2d. per kilowatt-hour, with a minimum charge of 4s. 2d. 
| per month, and no meter is installed until the end of the 
trial period, because experience shows that the first 
month’s bill being the largest, will tend to prejudice the 
consumer against electric cooking. It is found that the 
average consumption per month per range is 100 kilowatt- 
hours. In a few months 60 ranges were sold on this 
basis, and it is hoped to have 150 in use before 1917. It 
is also noted that the peak load increase has been small— 
not over 25 kilowatts. 


A SILVER-PALLADIUM alloy for use in contact and spark 
devices to replace platinum is described in the Electrical 
World. It consists of silver and palladium in varying 
proportions, according to the conditions under which it 
is to be used. An alloy of silver with 2 per cent. of 
palladium gives satisfactory results under many circum- 
stances. When the contacts or spark points are exposed 
to sulphur compounds 5 per cent. or more of palladium 
should be used. The alloy which gives the greatest 
resistance to spark erosion was that of 60 per cent. 
palladium and 40 per cent. silver. Palladium has a higher 
melting-point and lower thermal conductivity than silver, 
consequently additions of palladium to silver raise the 
melting-point and lower the thermal conductivity. It 
has been found that, on account of the high thermal 
conductivity of silver, the heat from the. spark will be 
conducted away fast enough to prevent melting ofthe 
silver. In view of this fact, silver-palladium alloys with 
very high percentages of silver can be used in a great many 
cases with entire success. 


tution of Electrical Engineers’? has just been issued. 
The alterations that have been made are largely matters 
of detail, but the following points may be noted :—The 
clause relating to gas pipes is strengthened, and combined 
gas and electric fittings are not to be used. If gas fittings 
are adapted they must be entirely disconnected from’ the 
gas piping. The test for cables has been somewhat 
modified. A pressure of 1000 volts for half an hour is 
stipulated for 250-volt cables, but this is increased to 
2500 volts for 650-volt cables. These grades of cable are 
defined by the radial thickness of dielectric’and the insula- 
tion resistance. The ‘testing current is to be alternating 
at a frequency of 50-100, and the alternator must have 
an output of not less than 5 kilowatts. Some modifica- 
tion has been made in the specification of flexibles, and 
bunching in wood casing is allowed to a larger extent. 
As regards lead-covered , conductors, these must be 
exposed to view ; but it is not clear whether this clause 
covers Henley’s special system. Switches having handles 
projecting from an open slot. in the cover are now barred. 
Definite distinguishing colours -are recomménded: for 
positive, negative and neutral conductors, and for ‘three- 
phase conductors. A clause has been introduced admitting 
the use of uncased conductors protected by tough rubber 





compound. 


THE seventh edition of ‘“‘ The Wiring Rules of the Insti- | 

















MISCELLANEA. 





On Thursday, the 16th inst., her Royal Highness 
Princess Christian laid the foundation stone for a large 
modern recreation hall for munition workers at one of the 
Vickers works ‘* Somewhere near London.” 

Since the beginning of the-war as many as 255 sugges- 
tions for new and useful inventions have been made to the 
French War and Navy Departments. These deal with all 
branches of warfare, many having to do with anti-aircraft 
gunnery. 

Tue Associated Municipal Electrical Engineers of 
Greater London recently passed a resolution calling upon 
the Government to instruct the Board of Trade to publish 
in the form of a Blue-Book, or otherwise, a list of alien 
enemy firms now operating in Great Britain. The South- 
wark Borough Council recently had this-resolution before 
it and concurred in it. : ts. 43 

ACCORDING to‘a report, Mr. Schwab told a few friends 
that last year he paid Archibald Johnson, vice-president, 
of the Bethlehem Steel Company, a bonus of $600,000 for 
his contribution of brain-work to the company, and that 
another official of the company received a bonus of about 
$1,000,000. ‘They do things thoroughly in America. If 
these are the bonuses it would be interesting to know what 
salaries the two fortunate recipients are paid. 


THE present need for more trained men to take up wire- 
less work has been responsible for the production of a 
remarkable series of gramophone records, which will enable 
students to prosecute their studies of wireless signals with- 
out infringing the Defence of the Realm Regulations and 
without quitting their own fireside. Wireless amateurs 
who have had to submit to a self-denying ordinance ever 
since the beginning of the war, will welcome an opportunity 
of hearing the signals again, this time with the advantage 
of repetition at. will. 


THE Chief Constable of Coventry, in a ‘notice to the 
inhabitants regarding the lighting order, says the dull, 
subdued ‘light ordered should be scarcely discernible 
viewed from the other side ef the street. During an air 
raid all householders must extinguish all oil, gas or other 
light if the danger is known, without waiting for a police 
order, and the Chief Constable warns citizens who have 
made no serious attempts to comply with the lighting 
regulations in force that they will be-proceeded against 
without any previous caution beifig given.” ~ 

THE Petrol Sub-Committee of the Commercial Motor 
Users Association has recommended that the following 
points be brought to the attention of its members: That 
a bonus be offered to drivers, based upon present average 
consumptions, to the extent of half the value-of the petrol 
saved. That an accompanying instruction be issued to 
drivers to stop the engine when the vehicle is collecting or 
delivering, or when a halt (other than traffic) ‘may exceed 
one minute in duration. The object of these recommenda- 
tions is to encourage still further economies in the use of 
petrol commercially. 

At the spring meeting of the Lancashire, Cheshire, 
Cumberland and Westmorland division of the Incor- 
porated Association of Headmasters the following resolu- 
tion was agreed to: ‘That headmasters are urged to 
emphasise the importance of the metric system, especially 
among boys who are leaving this year, and that special 
attention be devoted to practice in converting British into 
metric weights, measures and coinage.” A sub-committee 


was appointed to suggest ways of discovering and over- 


coming existing objections to the introduction of the 
metric system. The meeting was held at the Manchester 
Grammar School, Mr. J. L. Paton in the chair. 


Tue International Nickel Company has decided to erect 
a nickel refinery in Canada, in order to co-operate with the 
Canadian Government in its desire to have’ some of the 
nickel ore mined in the Sudbury district of Canada refined 
in the Dominion. - The arrangement arrived at is said to 
be satisfactory to both the Canadian Government and the 
company. When the subject was mooted-recently little 
credence was given to the report that the Canadian Govern- 
ment was contemplating action that would result in the 
International Nickel Company refining its ore in the 
Dominion. The question had béen.-discussed several 
times, and the company had always succeeded in con- 
vincing officials of the economies that were possible in 
refining the ore at its Bayonne plant. ~ oe ‘ 

At a.meeting held in Paris in April;-1914, the Inter- 
national Commission on Mathematical Teaching decided 
to sundertake an inquiry regarding thé prepafation, both 
academic and’ practical, of teachers of thathematics in 
various countries. The continuation Of this*inquiry has 
naturally been checked by the present*war ;*Aat the same 
time, it is hépéd that the various national sub-commissions 
will continue their-work at-least:so far as th®’ preliminaries 
are concerned. For this ‘purpose a series of-questions in 
English, French, Italian and German has been drawn up 
under the editorship of M. H. Fehr, from whom it may be 
obtained (address, 110, Route de Florissant, Geneva). 
The replies were to be sent to Professor Gino Loria, 41, 
Piazza Manin, Genoa. Most of the questions are evidently 
suggested by conditions differing widely from those which 
prevail in Great Britain. 

AccoRDING to information furnished by H.M. Consul at 
Bilbao, ‘local business men anticipate that after the war 
there will be a rush of Germans to Spain‘intent on doing 
business ‘in, and trading with, that country. German 
firms will be less disliked in Spain than they are in countries 
with which Germany iis’ at war, and they will doubtless 
be eager to regain and make the most of their Spanish 
business connections. ~Before the war Spain was flooded 
with German goods, and‘it is reported that 75 per cent. of 
the machinery, -tools, electrical fittings, &c., in use in 
Bilbao is of German manufacture. Many ‘of these goods 
are highly finished, but very, poor in quality ; nevertheless, 
they are preferred by the Spanish. purchaser on account 
of their cheapriess.° The present is, however, considered 
a’ good: moment ‘for introditcing United Kingdom manu 
factures.° H.M. Consul =*therefore . suggests “to United 
Kingdom firms, if they wish-to-preserve their position in 
Spain, that they should consolidate their connections and 
clientéle, so as to be able to compete against the expected 
German business effort. 
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Scientific and Industrial Research. 


In July last there was set up, by an Order in 
Council, an Advisory Council for the Organisation 
and Development of Scientific and Industrial Re- 
search. The public has heard but little of it since, 
but it would be a great mistake to suppose that 
because the Council has been silent it has been idle. 
As a matter of fact, it has been principally engaged 
on the very necessary work of organisation, but, at 
the same time, as we shall show presently, it has 
done a good deal of work of a very practical kind, 
which has already borne valuable fruit; it has 
provided funds for the investigation of several 
industrial problems of the first magnitude, and it 
has succeeded beyond all hoping in inducing manu- 
facturers in certain industries to pool their knowledge 
and experience for the common good. Whatever 
fears may have been entertained by some people— 
and we cannot honestly say that they were baseless— 
that a body of the kind, a body which has to report 
to the Privy Council and which has to look to the 
Treasury for funds, would soon show signs of the 
lethargy which has characterised nearly all Govern- 
ment dealings with science and industry, have been 
entirely falsified, and we can now say without any 
hesitation that the organisation of the Council is 
such as will secure the approval of all branches of 
industry, and such as affords us the liveliest hopes 
that great results will be achieved through its 
activities. 

In the minute under which the Advisory Council 
was set up the need that existed for a body of the 
kind was thus expressed :—‘‘ It appears incontrover- 
tible,” the words run, “ that if we are to advance or 
even maintain our industrial position we must as a 
nation aim at such a development of scientific and 
industrial research as will place us in a position to 
expand and strengthen our industries and to compete 
successfully with the most highly organised of our 
rivals.” The rival alluded to in the last words is, 
of course, Germany. It is common knowledge that 
that country spent huge sums upon industrial research, 
and that upon more than one occasion whole industries 
combined forces with the object of making discoveries 
that would benefit all. Nothing of the kind has 
ever been attempted in the United Kingdom. It 
is true a great deal of research, much of it of a very 
valuable kind, has been carried out, but it has either 
been done by individual firms, by learned societies, 
by colleges and universities, or by our leading 
experimental institution, the National Physical 
Laboratory. The research of private firms has, 
quite justly, been carried out for the individual 
benefit of those firms. The results have generally 
been regarded as trade secrets, the processes, where 


BL possible, have been patented, and the firms have 


endeavoured in every way in their power to secure 
to themslves the enjoyment of the success of investi- 
gations carried out at their own expense. Whilst, 
on the other hand, the learned institutions, the colleges 
and in some cases the National Physical Laboratory 
have worked for the common good, they have always 
been hampered by lack of funds and to a certain 
extent by the hostility of manufacturers. Hence 
it was clear that if researches of a very broad kind 
were to be carried out, some new organisation was 
needed, first, to co-ordinate effort, and, secondly, to 
administer funds far greater than any previously 
available. These are the two main‘duties of the 
Advisory Council. With regard to the first, we have 
already hinted that even at this early hour it has met 
with astonishing success. It is too soon to give 
details of what has been done, but we may mention as 
two examples, first, that the Council has prevailed 
upon silk manufacturers to bury their differences 
and pool their knowledge with the object of reaching cer- 
tain important ends, and, secondly, that it has brought 
pottery manufacturers, who already recognised the 
need for further study of hard porcelains, to unite 





their efforts, with the result that they have decided 
to build at Stoke an Institute of Research, which will 
work only for the common good of the whole in- 
dustry. 

If the Council had nothing more to show 
for its few months of work it might point to these 
facts with pride and find in them justification for 
its existence. But in the other directions—the 
administration of funds—it has been at least equally 
successful. We publish to-day an article on glass 
which is a record of one of the most astonishing 
researches ever carried out. At the beginning of 
the war Great Britain found herself severely hampered 
by the lack of laboratory and optical glass. Through 
an absurd economic policy she had placed all her 
dependence upon Germany, and when imports from 
that country ceased in August, 1914, her manufac- 
turers, even the manufacturers of steel for guns and 
ammunition, were faced by a rapidly-approaching 
famine in laboratory glass ware, whilst the makers of 
optical instruments foresaw a time close at hand 
when they would no longer be able to supply the 
lenses needed by the Army and the Navy. Some- 
thing had to be done and to be done quickly. The 
Institute of Chemistry, to which the country owes a 
deep debt of gratitude, took the matter up. It 
found a small-sum of money, which: enabled Pro- 
fessor Jackson, of King’s College, to continue a 
research into glass. The sum provided was not 
sufficient to go very far—the Institution is not a 
rich body—and application was made to the Advisory 
Council. Without hesitation it advanced two further 
sums, one for laboratory and the other for optical 
glass. The work was continued under better con- 
ditions, and in a very short time’ astonishingly fine 
results were attained, and still more surprising 
results are within the very grasp of the brilliant 
investigator. 

The Council may justly regard with the deepest 
satisfaction this, the first fruits of its efforts. But 
it has other work in hand under similar conditions. 
Dr. Carpenter is now engaged at the Imperial 
College on an investigation into certain questions 
connected with tin and tungsten, in which the Council 
is co-operating with the Institute of Mining and 
Metallurgy and the Royal Cornwall Polytechnic 
Society. Grants have already been made, or 
will shortly be made, to the Institution of Mechanical 
Engineers (Hardness Tests and the Properties and 
Composition of Alloys), to the Institution of Electrical 
Engineers (Heating of Buried Cables and the Pro- 
perties of Insulating Oils), to the Institute of Metals 
(Corrosion of Non-ferrous Metals), to the Institution 
of Gas Engineers (Refractory Materials), to the 
Manchester Association of Engineers (Tool Steel 
experiments), and to the National Physical Labora- 
tory (Optical Glass). Other proposals of the same 
type are still under consideration. 

These cases are interesting because they give some 
indication of the line upon which the Advisory Council 
acts. It is not the intention of the Council itself to 
carry out research work. - What it proposes to do is 
to organise research and to provide money for its 
execution. Where it is common knowledge, as in 
the case of glass, that research is needed, it may 
appoint a researcher and provide funds. W here 
such common knowledge does not exist, but, repre- 
sentations are made to it that the inquiry would be 
useful, the Council will endeavour to induce manu- 
facturers to find their own researcher and some of 
the funds, whilst it will bear the remaining share in 
the expense: This is a very general statement -of 
the course the Council proposes, we understand, to 
pursue. As a matter of fact, we may say with 
certainty that it is prepared to look upon the whole 
question of research in a very broad light, and that 
it will use the greatest latitude it can command in 
assisting industry by scientific investigations. We 
may, for example, adumbrate another direction in 
which its energies will be exercised. If research is 
to become, and it is now accepted that it must so 
become, an essential part of our great industries, 
then we must provide a continual supply of men who 
show a particular aptitude for this class of work. 
The opinion has been expressed by Sir Charles 
Parsons that no man can do good research work 
whilst faced with pecuniary anxieties. We need say 
no more at present than that the Advisory Council 
has taken this truth to heart, and that one of its 
duties will be to see that promising men can carry on 
good work without the disadvantage referred to. How 
this is to be done must remain for the present the 
secret of the Council. . 

We have éndeavoured thus far to show that 
the Council has already done good work, that it 
has more good work in view, and. that the lines 
upon which it is operating are broad and sensible. 
It will be of interest now to glance at the machinery 
by which its objects are to be effected. As 
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engineers we know that if the machine be good and 
if it be properly handled good work must result. 
The one fear in everybody's. mind when the Council 
was established was that it would become a red tape 
Government body of the usual kind, and that little 
or nothing could be expected from it. There is at 
present. not the slightest indication of any such 
mishap. The Council itself consists of seven eminent 
scientists :—Lord Rayleigh, Sir Charles Parsons 
(who has taken the position resigned by Dr. Hopkin- 
son), Dr. Beilby, Mr. Threlfall, Mr. Duddell, Mr. J. 
Thorpe (replacing the late Dr. Meldola), and Mr. W. 
MClelland, under the chairmanship of Sir William 
M’Cormick, and assisted by three secretaries, Dr. Heath, 
Mr. Barnes and Dr. Coward, of whom the two last- 
named are trained scientists. Sir William M’Cormick 
was selected for the post he occupies on account of 
his high organising and administrative ability, and, 
as the work proceeds, it will, we are confident, be 
generally admitted that no better man could have 
been found for this post. The position is not one that 
could be best filled by a scientist. Any scientist 
would certainly have been influenced by certain 
tastes and predilections, and it is in the highest 
degree desirable that, where all branches of science 
must be treated impartially, all trace of bias should 
be absent. We give these few personal notes to 
remove any misapprehension that may still exist 
as to the qualifications of the permanent staff of the 
Council. But the Council is only the head of the 
machine, and the members are at least as important. 
If the confidence of manufacturers is to be secured, 
it. is of the first importance that the intermediary 
between them and the Council should be of a kind 
commanding their respect. It is clear that the 
Council itself could not express a sound opinion on 
the thousand varying problems that might come 
before it in its wide sweep of all British industries. 
It needs assistance to help in its deliberations, and this 
assistance will be provided in a very practical way by 
a number of expert sub-committees, each of which is 
composed of members in part nominated by the Council 
itself and in part nominated by the industry they re- 
present. The constitution of these committees is 
not yet complete, but we may mention, as an example, 
that the Mining Committee will have two sections, 
dealing respectively with the mining of non-metals 
and the mining of metals. Sir William Garforth 
has accepted the chairmanship of this committee 
and of the non-metals section, and Mr. Edgar Taylor 
has accepted the chairmanship of the metals section. 
The Metallurgy Committee will also have two sections, 
dealing in this case with ferrous and non-ferrous 
metals respectively. Sir Gerard Muntz has accepted 
the chairmanship of the committee and of the non- 
ferrous section, and Sir Robert Hadfield the chair- 
manship of, the ferrous section. The Council hopes 
at an early dare to constitute a similar Committee 
for Engineering. 

We trust that this brief sketch of the activities of 
the Advisory Council for Scientific and Industrial 
Research will convince our readers that the old order 
is changing, that the laisser faire policy which ruled 
the development of our industries in the past is 
disappearing, that united action is taking the place 
of senseless rivalry, and that at length there is a 
body directly in touch with the Government which 
really sympathises with industry and is able to 
understand its needs and aspirations. The Council, 
as we have endeavoured to show, is an extremely 
accessible body. No one who comes to it with a 
gogd case need go away empty-handed. It is just 
as willing to help on researches which have already 
been begun as to institute new inquiries. Its actions 
suggest no trace of opposition to existing institutions, 
but quite the reverse. Put broadly, its desire, as we 
have been able to satisfy ourselves by careful inquiry, 
is to assist in any way it can any research which pro- 
mises to be useful to the country, and it is indifferent 
by whom or in what manner the research may been 
begun so long as it is satisfied that it will be prosecuted 
with zeal and intelligence. On the question of the 
funds much may have to be said in the future, but 
so far the Treasury has recognised its value, and the 
original vote of £25,000 has been raised to £40,000. 
As its work progresses we hope to see even greater 
sums put at its disposal. 


British and American Steel and Machinery 
Exports. 


AN extraordinary event, which had probably never 
been expected in times of peace, has now happened in 
connection with the iron and steel arid engineering 
industries in the United States, which for the first 
time in history have eclipsed their competitors in 
Great Britain from the standpoint of the tonnage 
and value of foreign trade in a single year. Although 
the production of pig iron in the United States in 





recent years has been approximately three times 


that in Great Britain, and more than 50 per cent. 
greater than that turned out in Germany, the 
enormous extent of the country, combined with the 
large and increasing population, has always afforded 
a ready inland market for by far the greater 
quantity of the masvfactured iron and_ steel 
produced. But the American export trade, as every- 
one is aware, has by no means been neglected 
for many years past, seeing that the country exported 
1,154,000 tons as far back as the year 1900. A 
greater share in the export business has been taken 
in recent years by the companies which are indepen- 
dent of the Steel Trust, and this may possibly explain 
why a considerable augmentation in the export trade 
occurred in 1911, 1912 and 1913 as compared with 
preceding yearsin the present century. A glance at the 
foreign trade returns since 1900 shows that the exports 
have always been subject to wide fluctuations, so that 
doubts have arisen as to whether the probability 
exists of any rapid and constant expansion in the 
tonuage sent out of the country. On the other hand, 
the German exports advanced in recent peace years 
almost uninterruptedly and in sympathy with the 
growing production of pig iron and steel. This move- 
ment was facilitated by the low railway rates sanc- 
tioned by the State railway authorities, the effect of 
combined rail and steamship rates, the advantages of 
higher prices obtained in the inland market through 
the operation of protective import duties, the State 
subsidy of at least £300,000 per annum which was 
granted by the Prussian State Railwaysin the shape 
of the higher prices paid for heavy rails, sleepers and 
fastenings as compared with the export prices,: and 
the export bounties paid by the coal and steel 
syndicates on the tonnage of coal, coke and iron and 
steel used in the production of manufactures for 
exportation. It was indeed under the operation of 
these conditions that the Germans succeeded in 
wresting from Great Britain a few years ago the 
leading position as an exporter of iron and steel. 
Excepting the existence of import duties, no artificial 
influences of the German kind have prevailed in the 
United States, and exporters there, apart from other 
reasons, have therefore been unable greatly to 
accelerate the export trade, notwithstanding the 
enormously greater production of pig iron and steel 
than in Germany. 


The changes which have been brought about 
through the war have been numerous. In the case 
of the United States we find that the exports of iron 
and steel in 1915 reached the record total of 3,513,000 
tons in round figures, as compared with 1,540,000 tons 
in 1914, 2,730,000 tons in 1913 and 2,947,000 tons in 
1912, which was the previous year of maximum turn- 
over in the export trade. The increase last year will 
be seen to have only amounted to 566,000 tons, as 
contrasted with the record which was attained in 
1912, thus showing that in this particular industry 
the Americans have not benefited so largely as might 
have been expected from the elimination of German 
competition in oversea markets, and the reduction in 
the rivalry of British iron and steel firms in export 
markets. At the same time it has to be borne in 
mind that the demand manifested by neutral countries 
in South America and certain other countries has been 
comparatively small, although it is doubtful whether 
the Americans would have been able to meet 
greater requirements under existing circumstances. 
When we consider the question of machinery we see 
a reflection of the iron and steel conditions. Thus 
the value of the American exports of all classes of 
machinery in 1915 is returned at £26,825,000, as 
compared with £18,363,000 in the preceding year. 
But as the exports in 1913 were of the value of 
£25,596,000, it will be observed that the augmenta- 
tion last year was only £1,229,000. The gain is 
fairly substantial, but, as in the case of iron and 
steel, the expansion is very considerably less than 
what appeared probable from the great activity with 
which the iron and steel and machinery industries 
in the United States have been credited. If the 
American figures are placed in comparison with those 
appertaining to Great Britain we find no reason for 
regret, having regard to the fact that so much of the 
national production is being devoted to the purposes 
of national defence. Our exports of iron and steel, 
for instance, totalled 3,199,000 tons last year, 
3,884,000 tons’in 1914 and 4,933,000 tons in 1913, 
whilst the value of the machinery exported was 
£19,192,000, £31,363,000 and £37,012,000 in the three 
years respectively. Far from having to complain of 
the temporary decline in both industries, it is really a 
matter for congratulation that the exports have been 
maintained on such a high level under the pressure 
of the difficult times through which we are passing, 
which have temporarily transferred the leading 
position as an exporting nation in these two direc- 
tions to the United States. , 





The fact that it was possible for us, under the 
conditions of a great war, to export over three millions 
of tons of iron and steel last year—only 314,000 tons 
less than the United States — affords abundant 
evidence of the vitality of the industry at the presen: 
time. .The exports from Germany, which had reache«| 
6,000,000 tons per annum, have been brought to « 
standstill except in the case of neutral and neigh- 
bouring countries. What they amounted to in 1915 
perhaps no one outside of Germany could say, as the 
publication of official trade statistics has been sus 
pended since the outbreak of the war. But the 
customers in these neutral countries have just: beer, 
treated with such drastic action that they will 
remember it for a long time to come, as, under the 
pressure of the German Government, exporters 
have cancelled all existing contracts and offered to 
accept new orders at greatly enhanced prices! || 
protests have been in vain, and it is reported that 
customers have agreed to pay the higher rates of 
from two to three pounds a ton. Even in the case 
of machinery the value of our exports was very 
substantial last year, and although they show a 
heavy decline as compared with 1914, the figures fo. 
the United States in 1915 are a long way from reaching 
those for Great Britain, either in 1914 or 1913. - It 
naturally follows from the changed conditions that 
steel producers and machinery makers in the United 
States have received a great accession of financial 
strength which should be of great advantage to them 
an the conclusion of peace. But if, under the circum- 
stances of the war and with a production of 29,660,000 
tons of pig iron in 1915, the Americans have only been 
able to secure the increases in the exports of iron and 
steel and machinery previously mentioned, it is 
reasonable to assume that the pressure of their 
competition when peace reigns again, unless their 
financial resources are utilised for the purpose of 
forcing markets, will be no greater in the future than 
in the past. The Americans are.“ out,” and will be 
out to make money. If, however, they see no 
prospect of doing so, experience shows, at all events 
in the iron and steel industry, that they prefer to 
shut down plant rather than to promote business at 
a loss. The same system presumably prevails in 
other industries, but whether it will be continued 
after the war remains to be seen, in view of the wealth 
which is now accumulating in the United States. 








BRITISH MACHINERY AND THE RUSSIAN 
MARKET. 
By P. GUREWITCH. 
No. I.—INTRODUCTION. 

AttTHouGH the Russian machinery trade can look 
back on fifty years of development, it is one of the 
least developed industrial branches in Russia. The 
foundation of this industry was laid in the sixties 
of the last century, after the emancipation of the 
Russian peasants from serfdom in 1861 had given 
the first impulse to Russia’s conversion from a purely 
agricultural to a mixed agricultural and industrial’ 
state. 

As the country still possessed no important manu- 
facturing industries, naturally its requirements in 
machinery were very ‘small. The most important 
customer for many decades was, therefore, the State,,. 
which required great quantities of railway materials, 
locomotives, wagons, &c., for the railways, which 
were built by it, whilst considerable orders were given 
for the army and navy. Hence the whole Russian 
machinery trade was chiefly founded for the require-. 
ments of the State, and these enterprises, founded by 
the support of the State and with promises of Govern- 
ment orders, took very little interest in the require- 
ments of the general market and the private buyer. 

This far-reaching dependence on the support of 
the Russian War Ministry and of the State Rail- 
way Department checked the development of the 
Russian machinery and iron industry. This in- 
dustry made no effort to advance, and remained, in 
comparison with the West European machinery 
trade, in a backward condition, as the impulse of 
rivalry and the driving power of competition were 
missing. State contracts at very high prices were 
assured, and in consequence of the demands caused 
by the development of the Russian State Railways 
there was no lack of orders for many years. But when 
the Russian State was obliged to lessen its orders from 
various causes, a crisis occurred, as the Russian 
factories, which were only equipped for the execution 
of State orders, could not suddenly change the nature 
of their productions, erect other machines, and, for 
instance, produce, instead of railway material, the 
small iron ware for which the demands of the home 
market had always been large. 

The consequences of this one-sided development of 
the industry were that whilst Russia could itself, 
under normal conditions, easily cover the require- 
ments of the home market with regard to locomotives, 
rolling stock, rails, &c.,* all other necessary machines 


* In 1913 Germany, from whom Russia chiefly imported locomotives, 
exported 75 locomotives up to 10 tons, 66 over 10 tons, and 12 other 
locomotives ofa total value of M. 1,870,000 (= £93,100) to Russia. 
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wnd apparatuses had to be, for a great part—over 
40 per cent. of the demand-——bought in foreign 
countries. 

Many other causes, to which I shall refer later, also 
checked the development of the industry, with the 
consequence that Russia has become the best market 
for the West European and American manufacturers 
of machinery. The following table of Russian 
statistics gives closer particulars of the development 
of machinery importation to Russia in the last. three 
years :— 


Machinery Total Machinery 
imports imports of imports in 
Years. to all goods to per cent. of 
Russia. Russia. total imports. 
Roubles,* Roubles. Per cent. 
1911 .. 147,000,000 1,022,700,000 .. 14.4 
1912 .. 149,200,000 1,034,600,000 .. 14.4 
1913 .. 163,700,000 1,220,500,000 .. 13.4 


+ Roughly 10 roubles (actually 9.46) go to the pound sterling. Thus 
bn —_ in English money is given rougely by cutting off the 

With regard to Russian home production of 
machinery, according to the statistics of the Russian 
Ministry of Finance in 1900, the whole of the State 
and private manufacturers produced various machines 
to the value of 52,000,000 roubles, on the making of 
which 49,000 workmen were engaged. In the year 
1908 the number of workmen increased to 110,000, 
and the value of machinery produced to 140,000,000 
roubles. Thus the value of machines manufactured 
in Russia increased in eight years by 173 per cent. 
and the number of workmen by 124.5 per cent. 

Unfortunately, no reliable statistics about this 
industry have been issued during the last few years, 
but an expert in this question, Professor N. Sawwin, 
calculated the value of machines produced in Russia in 
1912 to be 210,000,000 roubles. If one adds to this 
sum the value of machines imported in 1912 from 
abroad, we find that Russia’s demands for machinery 
in the year 1912 reached a value of 360 million 
roubles (= say, £38,000,000). 

It will be interesting to see how this considerable 
volume of machinery is divided between those 
countries which are considered to be the chief ex- 
porters for the world’s markets. 

According to the official statistics of these countries, 
their machinery exports in 1913, exclusive of motor 
cars and electrical machines, were as follows. The 
export totals of these two last-named groups of 
machines are separately given. 


Exports Total Exports to 
of machinery of Russia in 
> machinery _ per cent. of 
to Russia. exports, total exports 
Per cent, 
England* £3,885,664 11.2 
36,758,000 R. == £34,743,000 
Germany t M.129,918,000 | M.678,000,000 19.2 


59,762,000 R.| = £33,450,000 
11,741,0008. 76,776, 0008. 15.3 
4,402,000 R. | = £3,046,000 
—. $127,981,000 -- 
-— == £26,350,000 


Switzerland t 


U.S.A.§ 





Total of machinery exports, £97,599,000. 

* See annual statement of Trade of the United Kingdom. 

+ See monthly reports on the foreign trade of Germany. 

t According to official Swiss trade statistics. 

§See monthly summary of commerce and finance. (Exact 
figures as to export from U.S.A. to Russia are not to hand.) 
According to Russian statistics the total machinery import from 
the U.S.A. to Russia for the financial year ending June 30th, 
1914, was 23,700,000 R = £2,500,000. 

These figures show that Great Britain’s share in 
the Russian market for machinery was the smallest, 
while nearly one-fifth of the total German and one- 
sixth of the total Swiss machinery exports went to 
Russia, only 11.2 per cent. of the whole of Great 
Britain’s machinery trade was done with Ru sia. 

The statistical figures of the exporting countries 
have been intentionally used in the above table 
instead of the Russian statistical figures, as the latter 
are, unfortunately, with regard to the ‘origin of the 
imported goods, very inaccurate and unreliable. It 
is certain that the Russian statistical figures of 
imports from Germany into Russia are exaggerated, 
while the figures of imports from the United Kingdom 
and other countries are too low. The reason of this 
is that goods in transit. through Germany were gene- 
rally registered in the Russian statistics as German 
goods, although they were of British, American, 
Swiss, Belgian, &c., origin, because in Russia, as in 
England, the origin of goods is registered according 
to the port of lading. 

Thus, according to Russian statistics for 1913, 
British agricultural machinery to the value of 
6,000,000 roubles (= £630,000) only were imported, 
while according to English statistics the value of 
agricultural machines exported to Russia was 
£1,103,000. The difference is about £470,000. More- 
over, the Russian figures should be higher than the 
English, because the latter give the value of the goods 
in the United Kingdom, whilst Russian statistics 
give the registered value at the place of destination 
in Russia, and freight, insurance, &c., have to be 
added. It is admitted that a certain difference 
between the statistical figures of both countries must 
naturally arise, because the same machine is often 
registered in one class in Russia and in another in 
England, but such a great difference, as mentioned 
above, can only arise through many English machines 
in Russia being registered as German goods. 

The reason for these detailed explanations of the 





inaccuracy of Russian statistics is to show the reader 
why, in the following tables comparing the machinery 
export to Russia from the different countries, the 
statistics of the exporting countries are used in 
preference to those of Russia. If the Russian 
machinery statistics were used in judging Great 
Britain’s share in the Russian machinery trade, a 
totally false result would be arrived at. For purposes 
of comparison, however, the Russian statistics will 
also be given. 

As has already been shown above, Germany ex- 
ported to Russia 19.2 per cent. of its total machinery 
exports. Moreover, Russia occupied the first place 
among all European countries, as importer of German 
machinery, as Germany exported to Austria in 1913 
only 11 per cent. of its total machinery export, 10 per 
cent. to France, 7 per cent. to England, and 5 per cent. 
to Belgium, Holland, and Italy respectively. The 
German machinery export to Russia increased every 
year very considerably. In 1909 it amounted— 
electrical machinery and motor cars not included—to 
M.49,500,000 only, in 1910 it rose to M.65,500,000, in 
1911 to M.84,500,000, and in 1913 reached 
M.129,900,000. In five years it increased more than 
two and a-half times, or 250 per cent., so that it was 
£2,400,000, or 64 per cent. higher, than the British 
export of machinery to Russia. 

According to Russian statistics the German ma- 
chinery trade with Russia was, of course, as shown 
above, still larger. In the years 1901-1905 the 
average total machinery trade with Russia amounted 
to 56 000,000 roubles, of which Germany’s share 
amounted to 30,500,000, or 53.8 per cent. In the 
years 1906-1910 the total trade to Russia rose to 
84,200,000 roubles, on an average, per year, and 
Germany’s share increased to 56.5 per cent. Ger- 
many’s share in the import of steam engines, according 
to Russian statistics, amounted to as much as 76 per 
cent., the share in import of pumps to 82 per cent., 
and in metal-working machines to 81 per cent. In 
reality, however, the imports from Germany, as 
already mentioned above, were somewhat smaller. 
For instance, the very considerable Swiss export of 
dynamos to Russia to the value of 3,278,000f. was 
hardly mentioned in the Russian statistics as coming 
from Switzerland, but was for the most part included 
in the imports from Germany. 


We shall now consider various branches of the 

machinery trade with Russ‘a in detail. 
TEXTLE MACHINES. 

When the first Russian textile factories were 
founded, there was hardly any machinery industry in 
Germany, and hence the whole of the equipment and 
fittings for the Russian textile factories were ordered 
from England, whose textile industry was known the 
world over. England’s influence on the Russian 
textile industry has prevailod to the present time, and 
a'though the Russian textile factories gradually began 
to buy auxiliary and prime movers from Germany 
and Switzerland, they have, with the exception of the 
Russian Polish* textile factories, mostly given the 
preference to the English manufacture when buying 
the special machines required for textile production. 

. Russia’s demand for textile machines is, however, 
very large, and the industry with its yearly production 
of a value over £135,000,000, and its army of three- 
quarters of a million workmen, possessing an enor- 
mous inland market and supplying the demands of 
a population of 165,000,000 with textile products, 
belongs-to the oldest and most prosperous branches of 
Russia’s trade. The Russian cotton industry alone, 
with its 9.740 000 spindles in 1913 and 8,800,000 in 
1912—tthe total number of spindles occupied in the 
cotton industry of the world was in 1913 142,210,000 
and in 1912 139,313,000—and a yearly output of the 
value of about £93,000,000 gave work to 450,000 
workmen, and worked up in 1912-13 386,000 tons of 
raw cotton, and in 1913-14 441,000 tons, more than 
half being of Russian origin. 5 

It is therefore clear that the English export of 
textile machines to Russia, which had a value of 
£995,296 in 1913; comprising 12 per cent. of the total 
English exports of these machines, could be consider- 
ably increased. The English export of textile 
machines to Russia shows a steadily rising tendency. 
For instance, in the first seven months of 1912 textile 
machines: to the value of £506,730 were exported to 
Russia. In the same period of 1913 the export 
amounted to £520,800, and in the months -from 
January to July, 1914, to £548,115. Next to British 
India, whence English textile machines were exported 
to the value of £1,280,480 in the first seven months 
of 1914, Russia was the best customer for English 
textile machines. 

The importance of the Russian market for this 
branch of the English machinery industry must greatly 
increase after the war. Three years ago Germany 
bought more textile machines from England than 
Russia, but the English export of textile machines 
to Germany decreased every year. For the months 
from January to July, 1912, the English export of 
textile machinery to Germany reached a value of 





* The Russian Polish textile industry occupied in 1910 150,000 work- 
men, producing 120,000,000 kilograms to the value of 341,000,000 
roubles, of which about three-fifths fell to the cotton industry and two- 
fifths to woollen goods. Among the cotton manufacturing towns of 
the continent Lodz, with 957,000 spindles, the centre of the Polish 
textile industry, maintained in 1909 the third place, while Petrograd, 
with 1,648,000 spindles, occupied the first and Ghent (Belgium) wiih 
1,129,000 spindles, the second place. 





£566,828, in the year 1913 of £442,900 for the same 
period, and in 1914 of only £348,223. The total 
importation of textile machines into Germany had in 
1913 a value of £733,000, and 82 per cent. went from 
England. 

In consequence of the recent German tendencies, 
which now aim at having a purely national German 
policy, in order to drive foreign products from the 
inland market, so that at least a part of the expected 
decrease in exports after the war may be covered 
through increased deliveries to the inland market, 
one may expect that the English exports of textile 
machines to Germany will experience a further decline. 

The German manufacturers of textile machinery 
have informed the German textile industry that they 
are in a@ position to deliver spinning and weaving 
machines equal in quality and price to those, till now, 
bought in England. German competition against 
England will after the war, without doubt, be much 
keener in neutral countries, especialy in’ the South 
American states, than heretofore. The long credit 
given by the German industry, which it is in a position 
to give through the support of the German banks, 
plays in countries having small capital quite as 
important a réle and perhaps a more important, 
than the quality and cheapness of the goods. More- 
over, England’ must be prepared to find the United 
States competing, after the war, with greater energy, 
for the industrial trade of South America, although 
till now the American export of textile machinery has 
not been especially large, having a value of only 
2,172,000 dols. in the year 1913. 

The English manufacturers of textile machines 
will be able to cover a part of this deficit by in- 
creased exports to Russia, if they in the future pay 
great attention and care to the Russian market and 
prove themselves adaptable to its special conditions. 

Closer particulars about the importation of textile 
machines by Russia down to the present timé from 
the lands competing against England may here be 
of use. The following textile machines were exported 
from Germany to Russia in 1913 :—140 machines for 
wool combing to the value of M.391,000 ; 196 wool- 
spinning machines for carded yarn, value M.997,000 ; 
72 cotton-spinning machines worth M.295,000; 143 
machines for preparing and spinning of flax and hemp, 
value M.411,000 ; 410 machines for twisting, spooling, 
and winding of yarns and thread, value M.452,000 ; 
792 weaving looms,* value M.1,924,000 ; 33 machines 
for the preparation and working up of cotton, value 
M.107,000, &c. &c., making a total of M.5,460,000. 
From these figures one sees that Russia bought 
chiefly weaving looms and wool spinning machines 
from Germany. She also imported some textile 
machines from Switzerland. According to Swiss 
statistics for 1913 the following machines were ex- 
ported to Russia :—Weaving looms to the value of 
806,000f., other weaving machinery 377,000f., spinning 


machines 68,000f., making with other items a total 


value of 1,588,000f. 
In order to get a clearer view of the export of textile 
machinery to Russia the following table is given :— 








| | Exports to 
Exports Total | ‘Russia in 
to Russia. | exports. | per cént. of 
| total exports 
| 
| | Per cent. 
England Sak diene £995,296 | £8,288,000 | 12 
Germany -| M.5,460,000 | M.51,050,000. | 10.7 
= £268,000 | = £2,500,000 | 
Switzerland .. 1,580,000f. | 14,232,000f. | 11.2 
| =£62,200 | =£558,000 | 
ees a atetocest — $2,172,000 | — 
, = £447,000 | 





Total exports, £11,787,000. 

One sees from these figures that the English textile 
machines were at the head in the markets of the world 
as well as in Russia, and that the total English 
exports for these machines were larger than. the 
German exports by about three and a quarter times. 

In my next article I shall deal with agricultural 
machinery, &c. 








TRADE AFTER THE WAR. 


Tue President of the Board of Trade has decided to 
appoint Committees to consider the position of certain 
important British industries after the war, especially in 
relation to international competition, and to report what 
measures, if any, are necessary or desirable in order to 
safeguard that position. 

The following Committees have been constituted : 

For the Iron, Steel and Engineering Industries.—Sir 
Clarendon Hyde (chairman), Mr. A. Baifoyr, Sir Hugh 
Bell, Bart., Mr. A. J. Hobson, Sir Hallewell Rogers, and 
Mr. Douglas Vickers. 

For the Shipping and Shipbuilding Industries.—Sir A. 
A. Booth, Bart. (chairman), Professor W. 8. Abell, Sir 
Archibald Denny, Bart., Sir Edward Hain, Captain H. B. 
Hooper, Mr. James Readhead, and Mr. Oswald Sanderson. 

All communications relating to these Committees 
should be addressed to Mr. Percy Ashley, the Board of 
Trade. 

The constitution of a Committee for the Textile In- 
dustries will be announced shortly. 





* The total number of weaving looms which were used in the Russian 
otton industry—Finland pted—alone a ted, according to 
che statistics of the Russian Ministry for Trade and Industry, in 1912 
to 213,000 and in 1913 to 227,000. 
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THE MEDLOW DAM. 





THOUGH it has been completed for some years now, 
no description of the Medlow Dam, which, on account 
of its slender profile, is one of the most remarkable in 
the world, has hitherto been published in this country. 
The dam, which is but a sheet of concrete, is situated 
in a sandstone gorge on Adams Creek in the Blue 
Mountains of New South Wales. The wall, which has 
@ vertical upstream face, is built on a curve of 60ft. 
radius, and is 65ft. high from foundation to the top 


Plan, 


Tangent Point 


97/0- 





parapet wall, or 2ft. above the overflow level of 





spillway. Hence 
— 62. so == 1.73 tons. 
7 — 60ft. x = 73 tons _ 9 e5ft. 


Fig. 4 also gives a comparison of the profile of the 
old Bear Valley Dam, California, built in 1884, but 
replaced in 1911, and the Medlow Dam built in 1907. 
The former was generally regarded as an example of 
very bold proportioning in design, and has been 
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Fig. 1—THE MEDLOW DAM—PLAN AND ELEVATION 


of the parapet wall—see Fig. 1, which gives a plan 
and an elevation of the dam looking upstream. It 





referred to in text-books as having probably the 
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Fig. 4—SECTIONS OF 


spread out 6in. deep, the cement being then spread 
over the sand ; the cement and sand being afterwards 
turned over three times in a dry state. The cement 
and sand, after being thoroughly mixed as described, 
were then spread over the screenings and ironstone, 
and the whole turned over in a dry state three times, 
‘water being added on the fourth turn, the mixture 
being then turned again twice in a wet state. 

From actual measurement it was found that on the 
average there were 6.74 cubic feet of voids in 13 cubic 
feet of the 2in. ironstone, and 3.52 cubic feet in 
8% cubic feet of jin. screenings, and that the materials 
made in bulk. when measured in a gauge box, 25.30 
cubic feet of concrete. 

With a view to determining the crushing strength 
of the concrete as under actual conditions, samples 
were taken from time to time off the banker board, 
just as the concrete was being placed in the work, 
and were then made into 6in. cube blocks. The 
seven blocks tested showed at two months a crushing 


44, 


lear Valley. 


Stee 


Medlow. 
TWL 






a 




















Type Cross Section. 
THe Engineer” 


MEDLOW AND BEAR VALLEY DAMS 


strength of 93 tons per square foot, and at three 


has a base width of only 8.96ii., and it tapers on the 
downstream face to 3ft. 6in. at a height of 29ft., 
and from thence to top-water level it is the same 
thickness, and finally finishes with a parapet wall 
lft. thick for the remaining 3ft. of height—see Fig. 4. 

In determining the profile, the wall was treated as 
a section of a rigid cylinder, subject to external water 











thinnest profile ever adopted in such a structure.t 
The Medlow profile, however, is thinner, but the 
wall being built on a very much smaller radius, 
namely, 60ft., as against 335ft., the maximum pres- 
sure on the concrete is only 12 tons per square foot, 
as against 53 tons per square foot on the granite 
voussoirs in the old Bear Valley Dam. 

The Medlow Dam is built of concrete without 


months from 93 tons up to 116 tons per square foot, 
the limit of the machine. One block, however, at 
thirty-five days, also beat the machine at 116 tons 
per square foot. The whole of the concrete was 
mixed by hand, on a platform at the top of the 
southern cliff—which platform may be seen at the 
right top corner of the bottom view given on page 258 

and delivered thence into a hopper provided with 











Fig. 2—TEMPORARY RESERVOIR FOR WORKING HYDRAULIC 


RAM 


Fig. 3—MEDLOW DAM, SHOWING WATER SUPPLY PIPE 


pressure, any assistance uue to the weight of the | | reinforcement or “‘ plums.” The concrete was com- | a long timber chute. reaching to the bottom of the 


wall being disregarded. * The formula used was— 


| posed of 13 cubic feet of ironstone broken to a 2in. 
| gauge, 8§ cubic feet of Zin. basalt screenings, 13 cubic | required. 
3 | feet of river sand and 375 Ib. of cement. 


|foundation or such position on the wall as was 


The method! To provide a supply of water for concrete, two 


| adopted in measuring and mixing the materials was ‘small tanks with earthen bag wall dams were ex- 
where T denotes the thickness of wall at any level | 


in feet, 


R ra radius in feet, 


P 
Ss me stress in tons per square foot. 


The limiting pressure adopted for the concrete | 


as follows :—A gauge box with a capacity of 13 cubic | cavated at a level to command the mixing platform, 

| feet was first placed on the concrete board and filled | and water was raised into them from the creek bed 
| with the ironstone, which was then spread out 6in. | by means of a No. 7 Danks hydraulic ram. In order 
water pressure in tons per square | | deep. The box for screenings with a capacity of | to obtain the necessary head of 12ft. for working the 
foot, and | 8$ cubic feet was then placed on top of the spread | rain, & timber dam faced with a clay bank was built 

| ironstone and filled with screenings, the latter being | some little distance upstream of the site. 

| then spread over the ironstone. 


A view of 
The sand box with | this dam is given in Fig. 2. From it there was laid 


s | @ capacity of 13 cubic feet, after being placed on the | along the bed of the creek the drive pipe of artesian 
en ta a 2 as guaighars o> tye ag Br tony ara ae | cement board, was filled with sand, which was then | bore casing, some 480ft. long by 4in. outside diameter. 





* See minutes of “‘ Proceedings,” Inst. C.E., vol. elxxviii., p. 2. in America. 


: “This was before the building i in 1907. of the Crow ley Creek Dam | 


| The delivery pipe from the ram—which can be seen 
running up the right-hand cliff in Fig. 3, being 
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fastened to the projections—was 1 fin. inside diameter 
and 335ft. long. The ram discharged into the upper 
tank against a head of 130ft., exclusive of friction. 
Under these conditions the ram delivered 54 gallons 
per hour. Both tanks were filled before starting the 
concreting, and with a continuous supply of 54 gallons 
per hour, no shortage of water was experienced in 
working the forty-eight hours a week. 

The vertical timbers supporting the profile boarding 
—see Figs. 5 and 6—were of 6in. by 4in. hardwood, 
blocked off the concrete and connected thereto each 
with two fin. bolts with nuts at each end, built 10in. 
into the concrete. The bolts were oiled and no 
difficulty was experienced in unscrewing them from 
the nuts, which were left in the concrete, the hole 
being then washed out and plugged with cement 
mortar. The lagging was of dressed T & G Oregon, 


Size of Moulding-Boards.Segment 66 Height-4i5" 
“ oe & Grooved 61/4461 long. 





‘| Hardwood 643.0 long 
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Fig. 5—-ARRANGEMENT OF MOULDING BOARDS 


lin. thick, nailed to 6in. by 2}in. dressed Oregon 
horizontal ribs cut to radius, the segments being 
4ft. 6in. deep and in 6ft. 6in. lengths. The face of 
the lagging was coated with soft soap immediately 
before the concrete was placed in position, the con- 
crete being allowed to set for forty-eight hours before 
the profile boarding was removed. The concrete 
face then given a coat of cement wash. 

Good close sandstone was met with in the founda- 
tion trenches, but on either side considerably more 
excavation had to be taken out than was anticipated 
in the office plans, as fissures and large bands of iron- 
stone running in all directions had to be contended 
with. Along the front line of trench at intervals of 
6ft. holes reaching to the bottom of the foundation 
were left in the concrete, whilst chases were cut in 
the different benches in each cliff. After the concrete 








Fig. 6—PROFILE MOULDING BOARDING 


had thoroughly set, iron pipes were temporarily 
cemented into the holes and chases, and cement 
grout under pressure was then forced down the pipes, 
with a view to filling any spaces between the rock 
face and concrete. There were several bad horizontal 
seams in the rock cliffs on the upstream side of the 
dam, and to prevent the wing walls being flanked, 
each seam was cleaned out with a water jet and 
caulked, pipes being then cemented in and brought 
up to the top of the dam. Cement grout was then 
poured into the pipes and the seams effectually 
choked. 

The natural features of the site, in con- 
junction with the small radius of 60ft., rendered the 
setting out both easy and accurate, a fixed centre 
with direct measurements for fixing the radial points 
of excavation and face line of wall being maintained 


for the greater portion of the height of the dam. 





A 
natural depression on one side of the gorge was 
fashioned into a spillway, discharging some little 
distance downstream of the dam, whilst the parapet 
wall of the dam itself, 3ft. above the overflow level | 
of spillway, ensures the whole of the flood waters 
being passed into the creek without over-topping 
the dam—a matter of first consideration, with a thin | 
wall without a water cushion at the base. 

The catchment area is 1150 acres, with an average 
rainfall of 39in., the dam holding up a lake 0.62 miles 
long, with a water surface of 12 acres, containing 
67 million gallons of very good water. The trees, | 
stumps, scrub and undergrowth were cleared from | 
the site of the reservoir, and the whole surface left 
bare to half a chain beyond the top-water level, so 
that on the reservoir filling no trouble was met with | 
from discoloration or decaying vegetable matter. 

The work was completed in December, 1908, and | 
although water was stored to within 19ft. of top- -water | 


| angle, the form at the crest and the form at the root. 
| is impossible to devise a practical system of limit gauges 
| for these elements. 
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Fig. 7—METHOD OF DRAWING-OFF WATER 


level in the folowing February, it was not until the 
July that the spillway overflowed. The wall was 
then .reported as weeping at two or three ladder 
rungs and at two pin holes at the 8ft. level, whilst a 
further weep was reported near top-water level, 
which, upon inquiry, was found to have resulted from 
the upsetting of a bucket of soft soap which was not 
washed off before the placing of the next batch of 
concrete. Whilst an efflorescent or deposit of lime 
brought out of the cement with the usual sweating 
was noticeable on the wall shortly after the first 
filling of the dam, yet the weeps were small and have 
now all taken up, leaving but a few small damp 
patches on the wall. The method of drawing off the 
water so as always to abstract from the clearest 
stratum at the top is shown in Fig. 7. 

The dam was designed in the Public Works Depart- 
ment of New South Wales under the direction of the 
late Mr. L. A. B. Wade, M. Inst. C.E., then Chief 
Engineer for Irrigation and Drainage, the work being 
built by day labour under the supervision of Mr. 
Perey Allan, M. Inst. C.E., M. Am. Soc. C.E., then 
Principal Assistant Engineer for Water Conservation. 
The work cost £2762, exclusive of the expense involved 











in clearing the site of the reservoir, costs of 
supervision and engineering expenses. 
SCREW GAUGES. 
NEITHER the construction nor, once. they have been 


constructed, the use of plain cylindrical limit gauges is 





| 











| the thread. 
| the mean of the full and the core diameters. 


nominal diameter with an accuracy somewhat greater 


| than that required in the work on which they are to be 
| employed, 


In use the gauges are employed in pairs, one 
being to the small side and one to the large side, the 
difference in size being equal to the tolerance allowed in 
the work. The work must permit one of the gauges to 
pass into it or over it, but must not permit the other to 
do so. 

There can be little dubiety about the operation. The 
gauges not only control the size of the work but indicate 
whether it has been, turned with a taper. The feel of 
the “ go” gauge in or on the work also indicates whether 
it is truly circular in section or slightly elliptical. Thus 
these gauges check the three elements of the work, viz., 
its size, its parallelism and its circularity. 

The gauging of screws, on the other hand, is, if it is to 
be carried out thoroughly, a very complex operation, 
involving the expenditure of much time, an operator of 


| considerable skill, and apparatus of a delicate and expen- 


sive nature. The trouble is that there are no fewer 
than seven different elements about a Whitworth screw 
thread which require gauging. These are the full diame-.er, 
the core diameter, the effective diameter, the pitch, the 
It 


In the case of an external thread 
it is, of course, easy to apply limit gauges to the full 
diameter, that is, the diameter over the crests of the 


| threads. A similar remark applies to the core diameter 


of internal threads. The two most important elements, 
however, are the pitch and the effective diameter, and 
these two are the most difficult to control. The effective 
diameter, it may be explained, is the length of a line 
intersecting the axis of the screw at right angles and 
terminated at each end by the straight, sloping flanks of 
In a perfect screw the effective diameter is 


To illustrate how difficult it is to gauge a screw properly 
and completely it may be said that a perfect screw gauge 
would reject a screw perfect in any six of the above-named 
elements but imperfect in the seventh. Further, it would 
give us no indication as to which of the seven elements was 
at fault, for, with the exception of the two last elements, 
the radii at the crest and root, an error gn one of the 
elements introduces a corresponding error in one or more 
of the others. 

The matter is not made any easier by tle adoption 
of “crossed limits’’ for many classes of screwed work. 
For example, the limits for a screw nominally jin. in 
diameter may be 0.496in. and 0.500in., while for the 
tapped hole they may be 0.498in. and 0.502in. Selec- 
tive assembly in this case is necessary. If the gauging is 
not carefully performed, or if the gauges themselves are 
not as accurately made as they should be, the difficulties 
of selective assembly will be considerably increased. 

The whole subject is of much importance at the 
present time, for screwing and tapping to gauge play 
a considerable part in “munitions”? work. Manufac- 
turers, whether of munitions or of the screw gauges 
used in the work, will find very great assistance 
and enlightenment in a 28-page pamphlet which has 
been written by members of the staff of the National 
Physical Laboratory, and which has just been published, 
price ls. 6d., by Mr. W. F. Parrott, The Causeway, 
Teddington. This pamphlet is entitled ‘Notes on 
Screw Gauges,” and is to be highly commended on the 
score of its practical applicability. It deals primarily 
with the manufacture and the examination of the gauges 


| themselves, but it is nevertheless of great value to all 


users of screw gauges as well as to those who have to 
make them. We may add that actual users of screw 
gauges will find additional help in Report No. 38 of the 
Engineering Standards Committee, wherein as an appendix 
there is described a complete system of gauging a screw, 
the method being that of Mr. W. Taylor. 

Having explained the necessity for accuracy in a gauge, 
the Physical Laboratory pamphlet deals with the errors 
which may occur in serews, and methods whereby these 
errors. may be discovered and measured: and avoided in 
future work. Discussing first plug serew gauges, it 
explains that an ordinary micrometer is sufficient to 
check the full diameter. A word of caution, however, 
is uttered against the practice of using a hand chaser to 
finish a screw gauge thread. Hand chasers are rarely 
accurate enough for this work, even when fixed in the 
slide rest, and may result, if they are used, in the gauge 
being made seriously oval. A micrometer test will; of 


| | 
or 
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Fig. 1—METHOD OF CARRYING MICROMETER IN LATHE 


a matter presenting any great degree of difficulty. In 
forming such gauges we have to work to three: require- 
ments. First, the gauges must be truly circular in cross- 
section. Secondly, they must be truly parallel in eleva- 
tional section. Thirdly, they must approach their 


course, reveal whether the gauge is circular or not. 

The effective diameter is more difficult to measure. 
A simple method of doing so by employing three needles 
inserted in the vees of the thread is explained. The 
diameter over the needles is measured by a micrometer, 
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and-from this twice the diameter of the needles is sub- 
tracted. To the ‘figure arrived at a certain quantity 


_dependent upon the pitch of the thread and the diameter | 


of the needles is added to give the effective diameter. 
Means of arriving at this quantity are set forth. The 
accuracy of the method depends upon the use of specially 
selected and suitably-sized needles. The Laboratory is 
issuing such needles for use in measuring the effective 
diameters of screws having 12, 14, 24, and 36 threads per 
inch and with each set gives the value of the quantity 
referred to above. . 4 

The core diameter, it is explained, can be measured by 
a micrometer if, for the needles used in the above test, 
there are substituted small prisms of triangular section 
the rounded apices of which can reach the bottom of the 


| The Laboratory will then pass judgment on whether the 
manufacturer’s lathe is suitable for gauge making, and, 
provided the manufacturer has carefully marked it, will 
inform him which part of the leading screw is the best 
to use. Illustrations are given which clearly show that 
| two almost adjacent half inches on a leading screw may 
| be so different that, while one is suitable, the other is 
|} quite unsuitable for gauge making. 

The examination of the anglé of the threads on plug 
screw gauges is then discussed. Fitments whereby a 
10s. microscope can be adapted to this work are described 
and illustrated. The arrangement, we are told, has been 
found by comparative tests to give readings which in 

| general do not show any appreciable difference from those 
obtained from a specially designed standard instrument. 
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Fig. 2—CHEAP APPARATUS FOR MEASUREMENT 


threads. A note follows on the formation and use of the 
tools used in cutting screw gauges. 

Ring screw gauges are next considered. Large ring 
gauges, it is urged, should be cut and finished in the lathe. 
Only for small ring gauges where this is impossible should 
taps be used. It is difficult to harden a tap without 
distorting it, and, further, according to the pamphlet, a 


tap after hardening is generally longer than it was before. | 


In addition, the dimensions of a hole cut with a tap 
depend on the shape of the tap, its sharpness, the lubricant 
used, and the manner in which it is fed into the work. 
The only element which can be directly measured in the 
ease of a ring gauge is the core diameter, which can be 
checked by a “go” and a “not go” plain cylindrical 
pair of gauges. All the other elements are to be checked 
by means of specially formed plug screw gauges. 
Returning to the question of measuring the effective 
and core diameters of plug screw gauges, the pamphlet 
describes a simple means whereby the micrometer and the 
needles or triangular prisms may be fixed on the lathe 
in such a way as not to interfere with the freedom of the 


hese UAT 


workman and yet be at hand to check the two elements 
during the progress of the work. The apparatus referred 
to is shown in Fig. 1. A bracket A carrying a spindle B 
is bolted to the lathe tail stock. An open sleeve C fits 
easily over the spindle and supports a plate D, provided 
at E with a counterweight. Two small’ bolts hold the 
micrometer to the other end of the plate D. The needles 
or prisms F are attached to threads to prevent their 
being ‘lost. The counterweight E slightly overbalances 
the micrometer, so that the needle or prism on the under- 
side, when in position, is held up in the vee of the thread, 
thus leaving the workman’s hands free to adjust the other 
needle or prism and to operate the micrometer head. 
Since the micrometer is held and constrained to measure 
in a direction at right angles to the axis of the screw, 
only two needles or prisms need be used with this arrange- 
ment instead of three. 

The measurement of the pitch of plug screw gauges is 
then carefully gone into. Progressive and périodic errors 
in the piteh are considered and their possible causes 
indicated. It is admitted that no simple apparatus can 
be proposed for examining the pitch of a screw thread. 
The Laboratory has a special machine for the purpose, 
and it is recommended that manufacturers of gauges 
should ‘submit sample screws to the Laboratory for 
examination as to pitch errors by means of this machine. 

















THREAD ANGLES 


OF 


This apparatus is illusteated in Fig. 2. The screw A 
is supported between centres formed at the ends of two 
rods BB. Each of these rods is clamped in a wooden 
block C. The two blocks C are fixed by nuts to a threaded 
spindle D, The screw, the rods, the blocks and the 
spindle thus form a rigid unit. This unit is supported at 
three points. Two of these points are provided at E E, 
where small brass angle pieces are shown carrying the 
rods BB. The third point is provided at F by an inclined 
pinion which engages the screwed spindle D. The spindle 
thus serves as a rack, and by means of the pinion F the 
screw A can be moved axially so as to bring any portion 
of it into the field of the microscope. The microscope 
itself is mounted on a base which permits it to be moved 
at right angles to the axis of the screw so as to permit 
| screws of different diameters to be examined. The 
| base is of wood and slides between wooden guides. The 

movement of the microscope is controlled by the handle 
G, pivoted at H to the microscope base and engaging a 
fixed pin at J. A cross wire K is fixed across the eye- 
| piece of the microscope. This cross wire is rotated by 
| rotating the eye-piece as a whole on the thread, which 
| unites it to the microscope tube. The focus is thereby 
| altered only to an insignificant extent. A pointer L is 
fixed to the eye-piece and works in conjunction with a 
galvanometer scale M attached to the microscope tube. 
| To employ this device to measure the angle of the 
| thread the microscope is first focussed on to the points 
| of the centres on the rods B. When the screw is in position 
| this ensures that the outline seen is accurately that at 
| the mid-horizontal section. The eye-piece is then rotated 
| until the cross wire is just touching the crests of the 
threads, as shown at A, Fig. 3. It is then rotated until 
1t occupies the position shown at B. If the thread is 
zorrect the angular displacement should be 62.5 deg. 
This is followed by a rotation of thg cross wire into the 
position shown at C. The same amount of angular 
displacement should be obtained. 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





TRADE AFTER THE WAR AND EXCESS PROFITS TAX. 


Sim,—Many minds are at the present time considering the 
outlook for British industry after peace is declared. Old 
_ shibboleths and beliefs are being scrapped, and it is realised that 
new conditions will call fornew methods. We hear of Ministries 
of Commerce, industrial banks, agreements on fresh lines between 
employers and trades unions, improved consular service, and 
schemes for helping British industry to combat foreign com- 
petition. This competition will obviously be most severe in the 
case of the U.S.A. t 

I venture to throw out a suggestion for discussion, which, 
if carried out, would help British engineering firms to compete 





vigorously with the rest of the world. The excess profits tax, 


| student on the subject and I ma 





in the case of controlled firms, and especially in the case of 
young companies whose profits for the standard period were 
small, will have the effect of seriously handicapping, if not 
crippling, many businesses. The payment of the tax in cash 
wilt more than deplete their exchequers, and leave them no 
surplus for energetic competition. The suggestion is that the 
Government should evolve a scheme whereby part of the excess 
profits taxes paid during the operation of the Munitions Act 
should be advanced to controlled firms desiring to avail them- 
selves of such a loan on the security of a first debenture for 
ten years, bearing interest at five per cent. A sinking fund 
to liquidate the loan could be created in each case if required. 

I venture to think that such assistance would be of greater 
value than a high tariff, and if established with or without a 
moderate tariff, would enable manufacturers to face the future 
with less anxiety than they now feel. Probably it would be 
desirable from the Government’s point of view to limit the 
amount of the advance to, say, 75 per cent. of the value of the 
land, buildings, plant and machinery in each case. The sugges- 
tion has already been made that the banks should unite to form 
an industrial bank for the purpose of encouraging advances to 
manufacturers, but the suggestion above would have the same 
result, and probably be more acceptable to the banks. 

H. C, B, UNpDERDOWN, 
(Managing Director, CommeRcIAL (ars Limrrep). 
Luton, March 16th. 


BUOYANCY OF ZEPPELINS. 


Sir,—I read with interest Mr. Pardoe’s letter and also your 
article on the above subject in Taz ENGINEER of last week. You 
say in your article you think Zeppelins set out on a raiding expe- 
dition with the gas in the gas bags at a pressure twice that of the 
atmosphere. If this is so, the gas bags must be made of very, 
very strong fabric, according to my way of thinking. I do not 
claim any special knowledge of yg pa am quite a new 

“wool gathering ’’—but 
this is my way of weighing it up. Taking the case of the Sachsen, 
you say she has a gas capacity of 734,550 cubic feet, which means 
she would have 734,550 — 17 = 43,200 cubic feet per gas bag, 


! ® 43,200 
assuming she has seventeen gas bags. Then * 5536 = 434 ft., 
Ve ’ 


the diameter of the gas bags, which I take it are spheres. 
Not knowing the thickness of the fabric, we will assume this to 

, Say, yyin. Then the stress would be 522 x 15 = .125 
== 62,700 lb. per square inch. 

I do not know of any fabric that would support this high 
stress—a stress which would, of course, get higher as the air- 
ship ascended into the more rarefied atmosphere above. 

1 should imagine that a Zeppelin leaves her shed loaded so 
that she has a degree of buoyancy that would enable her to rise 
to a safe height for crossing the North Sea, and when she desires 
to come down to take her bearings at the coast line, she does so 
by pumping compressed air into the lower compartments of her 
gas bags, but not to the extent of two atmospheres pressure. 
When she has taken her bearings she releases the compressed 
air and once more rises to a safe height and proceeds inland to 
drop her load of bombs. As she drops her load of bombs, I 
should imagine she again would pump air into the lower com- 
partments of her gas bags to counteract the effect of this, thereby 
conserving her reserve buoyancy for the homeward journey. 
Following this process through, it seems to me that the ship 
now possesses a degree of buoyancy ter than she had at the 
start, due to having dropped her load of bombs, and also having 
used a quantity of fuel, &c., and assuming there has been no 
leakage of gas—which latter I should imagine impossible. My 
reasoning may be at fault, and I should be pleased if your 
readers would give their views on this most interesting subject. 

In conclusion, I would say that I do not think the buoyancy 
of an airship can reasonably be compared with the huoyancy of 
a submarine, because water is of the same density at the surface 
and the bottom, whereas air varies in density from a maximum 
at the sea level to zero at the surface. 

Coseley, near Bilston, 

Staffs, March 20th. 


Geo, EMMERSON. 


Sir,—I have to thank you and am gratified that my letter 
produced such an interesting article from your pen. Your 
article opens up rather new ground. had, for instance, no 
idea that such pressures as two atmospheres abs. were con- 
templated, and still less that such were in use, though a pressure 
in slight excess of the atmospheric is reasonably to be expected. 

May I suggest that your es are to some extent mutually 
destructive ? Taking the atmospheric pressure on the ground 
at 30in., the barometer, at the height to which it seems to be 
admitted the Zeppelin rises, may be expected to drop to 20in. 
Under these conditions, if a pressure of two atmospheres is 
not to be exceeded, the pressure when on the ground must not 
exceed 2 x 20 + 30 = 1.33 atmospheres. The amount of air 
ballast carried in the ballonets will be also reduced unless these 
are surrounded by the gas, and consequently relieved by the rise 
of gas pressure. 

Further than this, if, as you state, the ballonets capacity are to 
the gas capacity as 1 to 10, it follows that we can only control 
the gas pressure to the extent of some 10 per cent. = about 
3in. bar., and consequently that contrary to general belief 
the variation in ballonet capacity can only exercise a small 
control over the pressure in the maih gas , and also that to 
obtain this small control we have to empty the bag of “ ballast.” 

I feel drawn therefore to the conclusions that the considerable 
margin allowed for on the normal lifting power of hydrogen is 
to provide for the smaller unit weight of air at high altitudes, 
in addition to the greater relative density of the gas, which 
latter is iemquaannid: for by the air weight in the ballonets used 
as ballast. Also that since the ballonet capacity is such that 
we have only small control of gas pressure by their use, I am 
disposed to think that there must be some means of coritrolling 
this by pumping gas into or out of the gas chamber itself 
independently of the control by change of ballonet ‘volume. 

Angmering, March 18th. Gro. T, Parpor. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 
ORDERS 
For week commencing March 27th, 1916, by Lieut.-Col. Clay 
V.D., Commanding. 
Drills, 6.25 to 7.25, 7.25 to 8.265. : 
Monday, March 27th.—Sections 1 and 2, Technical. Sections 
3 and 4, Squad and Platoon. Signalling Class and Recruits. 
Tuesday, March 28th.—School of Arms, 6 to 7 p.m. 
Thursday, March 30th.—Shooting for Sections 3 and 4. 
Friday, March 31st.—Sections 3 and 4, Technical. Sections 
1 and 2, Squad and Platoon. Signalling Class and Recruits. 
Saturday, April 1et.—Adjutant’s Instructions Class at 2.30 p.m 
Sections for Technical parade at Headquarters, London Elec 
trical Engineers, 46, Regency-street, S.W. 
Sections for Shooting parade at Miniature Ranges. 
Unless otherwise ordered, all parades at Chester House. 
E. G. FLEMING, ‘ 
Company Commander and Acting Adjutant.- 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Government Pig Iron Maxima Prices. 


THE chief news, this week in the iron trade is that 
it is now possible to give the full list of prices which will 
form for the present the Government maxima for pig iron, 
They will, of course, be subject to revision if the cost of 
labour and material fluctuates considerably, but there is 
not likely to be any rearrangement for several months. 
Appended is the list :—Cold blast, £8 17s. 6d., forge and 
foundry ; cylinder iron, Earl of Dudley’s brand, £7 17s. 6d.; 
hot-air iron, £7 forge, £7 10s. foundry ; all-mine, £5 10s., 
forge and foundry ; part-mine, £4 10s. forge and £4 12s. 6d. 
foundry ; common iron, £4 5s., forge and foundry. The 
above prices are all net and “free on rail’’ at furnaces. 
The Ministry of Munitions seems to be pursuing a very 
singular policy with regard-to price arrangements, and 
one which certainly tends to irritate, if not indeed upset, 
the market. It appears to be a set purpose of the Depart- 
ment to avoid any formal official declaration of the agreed 
maxima, whether in respect of pig iron or manufactured 
iron, and to prefer that the information that definite 
arrangements have been come to should filter through on 
to the Exchanges through the ordinary market trade 
channels quite in an unofficial and apparently unauthorised 
fashion. Why the Ministry should elect to act in this way, 
I must confess it is difficult for any ordinary man to 
understand. The effect of present methods is decidedly 
unfortunate upon trade conditions. The market is placed 
in a condition of uncertainty which frequently causes 
buyers to entertain doubts whether authorised negotia- 
tions have been proceeding at all. On the open market 
trade prices of Staffordshire qualities of pig iron are this 
week quoted at :—Part-mine forge pigs, 87s. 6d. and 90s.; 
all-mine, 125s.; special all-mine, 160s.; and cold blast 
all-mine, 170s. per ton. A very large proportion of the 
iron which has now become regulated by the Government 
maxima is consumed in the district, and though it is 
considered that South Staffordshire smelters have obtained 
good terms so far as the lower grades are concerned, the 
difference in cost of carriage will still give them an advan- 
tage over outside competitors. There is a hardening in 
the case of high-grade irons, for which there is a constant 
demand. With the supply limited, makers are able to 
dictate their own terms within the compass of the official 
restrictions. Derbyshire houses were endeavouring to-day 
—Thursday—to get the maxima of 85s. for forge and 
87s. 6d. for foundry f.o.t. at makers’ works. A certain 
amount of business is being put through on these terms, 
but the price is not freely conceded. Northamptonshire 
forge, which is maximised at 82s. 6d., can be bought for 
79s. or even less. For somewhat superior brands the 
maximum is asked. Consumers are not disposed to go 
much beyond 100 and 200-ton lots. All Midland pig iron 
is in moderately good supply, but smelters are determined 
to keep a tight hand on the market, and to hold on to 
stocks, rather than cultivate business by easing prices. 
Northamptonshire brands are the weakest spot in the 
market. Producers of the cheaper grades are anxious 
to do nothing to check consumption, and quotations show 
some irregularity. 


Manufactured Iron and Government Price Action. 


There are reports of a more systematic pressure 
by the Government upon the manufactured iron and steel 
masters to secure early delivery of war material. Manu- 
facturers are now being required to classify their production 
into three sections, namely, direct war material, indirect 
war material, and general trade non-war products. This 
means that the unfortunate buyer who figures in the 
third class has a still more remote prospect of getting his 
needs met. During the past week fuel scarcity has in- 
creased partly because the Government is giving marked 
preference of supply to iron and steel works engaged on 
war material. But some of these have been obliged to 
reduce production by about one-third through lack of coal. 
It is extremely difficult to keep the puddling furnaces in 
operation, while there are great complaints of serious 
deterioration in fuel, through the inclusion of stuff which 
in peace time would be thrown aside as worthless. Though 
there is no formal announcement on the subject, it may 
be taken that marked bars are now officially limited by 
the Government to £14 15s., and unmarked bars to £13 5s. 
as the respective maxima for these irons. In comparing 
these rates, which are net f.o.t. at makers’ works, with 
current quotations, allowance has to be made for cost of 
carriage to the consumer. The official action involves no 
disturbance of the market position. The maxima, my 
readers will recognise, follow upon the lines foreshadowed 
two or three weeks ago in this letter. Upon the whole, 
I may say that they are regarded as satisfactory. They 
are slightly above the quotations at present ruling, but 
judging by the tendency of the market, they are not likely 
to remain so for very long. The question has been raised 
whether the prices of ‘any other descriptions of manu- 
factured iron besides bars are to be “‘ controlled” by the 
Ministry of Munitions. As far as I can ascertain it is not 
likely that there will be any further interference, i.e., 
** control ’’ operations will be strictly limited to the classes 
of manufactured iron already taken in hand. Such descrip- 
tions as hoops, plates, sheets, bars, strips, &c.,- will be 
left severely alone. The reason for this is not far to seek, 
though it must be confessed that all trade buyers hardly 
yet sufficiently realise the situation. The aim and object 
of the Government is to assist munition makers in respect 
of the prices of materials necessary in the execution of 
Government Army and Admiralty contracts only. Since 
manufactured iron bars’ are the basis material for such 
work in this district—apart, of course, from contracts 
which need the employment of steel as a material—it is 
clearly thought that the values of other classes of manu- 
factured iron can be fairly left to take care of themselves. 
Bar makers at date are committed with regard to a large 
proportion of their output. Producérs will only consider 


orders on the basis of specifications down ; they will not 
enter into contracts. Practically all the material which is 
changing hands is going into almost, immediate consump- 





tion. Small sizes are still in very active demand, and in 
this department prices vary a good deal. For three- 
eighths rounds £15 5s. te £15 10s. is paid. The sheet trade 
is limited by the difficulties of the situation. Ironmasters 
can only make sure of their supplies of raw material by 
paying very high prices. With galvanised corrugated 
sheets at £28 and upwards for 24 gauge, they can only be 
bought for shipment where the need is urgent. Exports 
show no recovery. Some business is passing with India. 
Trade with the Americas is quite at a standstill; even 
the West Indies are getting hardly any supplies from this 
side. Black sheets of from 18 to 24 gauge realise £18, 
with £1 more for painting. ‘There is a great scarcity of 
puddled bars. Within the past week, prices ranging from 
£10 to £10 10s. have been paid for this half-raw material, 
probably a record within living memory. 


The Steel Trade. 


Steel is scarcer than ever, and every week the 
unfortunate general consumer fails further into the back- 
ground, as the Government takes more and more of the 
output. Numbers of the local steel works are now declin- 
ing altogether to supply billets. Some finishing mills 
dependent upon purchased billets for their supplies are 
threatened with complete stoppage. The position of raw 
and semi-manufactured steel consumers is indeed a very 
unacceptable and unenviable one. The position of this 
class of buyers upon Birmingham Exchange week after 
week appears to get almost worse, so short. are supplies 
and so delayed are deliveries. Buyers who cannot produce 
official demonstration that they are engaged upon either 
Army or Navy orders might nearly as well remain off Bir- 


}mingham Exchange, so little are their appeals to makers 


listened to. Never in the experience of the Staffordshire 
and Midland steel trade were things as they are now. 
The only consolation that can be afforded is the expecta- 
tion which happily just now grows brighter and brighter 
that the cause of all this upset to trade will soon be eradi- 
cated. It is understood that many producers do not 
consider the declared steel trade Government maxima 
will have any effect, except in the case of controlled firms. 
Siemens open-hearth steel bars are quoted £16 10s. 
delivered in the district. Only very small sales of American 
steel are being made, and the supplies coming in against 
orders placed some time ago are beginning to dwindle. 
American billets cost £12 5s. to £12 10s. delivered Liver- 
pool, which works out at more than the home price. In 
the engineering trades extra work is booked from France. 
Engineers have been required to devote all their energies 
to War-office orders. Export merchants are desired to 
undertake important contracts for constructional buildings 
for India. River bridges are wanted for several foreign 
markets. In these cases the Ministry of Munitions has 
to be satisfied they are of necessity before consenting for 
the material to be obtained, to avoid its diversion from 
Government purposes. Rolls are ordered briskly to keep 
up the output of iron, steel, copper and other metals for 
supplies to Army contractors. Heavy and light chains 
are in very extensive request. 


Midland Flint Glass Crisis. 


A serious situation has arisen in connection 
with the flint glass industries of Birmingham and Stour- 
bridge districts owing to the enlistment of large numbers of 
young operatives from the glass houses. Owing to the 
stoppage of Belgian, German and Austrian imports of 
glass, and the large orders of our own Government for 
various services, the industry has for many months past 
been very busily employed, and now finds itself faced 
with an insufficiency of workers to fill the contracts, which 
have been booked, with anything like the necessary facility. 
The situation has been made worse by the action of the 
local tribunals in refusing to grant exemptions to glass 
makers, despite the fact that the trade was included in the 
official Government list of certified occupations, and. was 
therefore entitled to special consideration. On the proper 
manning of the glass houses the existence of the factories 
depend, and manufacturers are fearing that if the tribunals 
continue their present action some, if not all, of the 
furnaces at numerous factories may have to be closed 
down, to be followed in due course by the closing of entire 
factories. So serious has the situation already become 
that the Flint Glass Makers’ Association is now in com- 
munication with the Board of Trade, which has been asked 
to receive a deputation. Manufacturers demand that the 
local tribunals should be relieved of the responsibility 
of granting or rejecting appeals in this trade, and that 
attested men should be granted certificates of exemption 
forthwith. The alternative, the employers declare, is 
that the trade will be destroyed. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


TuHE length to which the authorities are inclined 
to go in the matter of interference with trade in iron and 
metals is still to a large extent a matter of doubt, and in 
such circumstances one cannot be surprised that trade 
should be dull. Confidence in the future has been largely 
destroyed, and there is continual apprehension of fresh 
““decrees’’ which may alter the complexion of affairs. 
For instance, there is fear that further prohibitions of 
export trade will come, in order to secure a supply of 
cheaper iron and steel for war purposes, and although 
people generally are patriotic enough to receive such 
restrictions without much murmuring, still the possibility 
of them induces many merchants to curtail their operations. 
There has’ been a certain amount of elucidation in the 
matter of merchant business as a result of the trade visit 
to the Ministry of Munitions, but the situation is far from 
being cleared_up completely. Some merchants, however, 
in view of the fact that sellers of Cleveland iron are evading 
the regulations without meeting with any punishment, 
are of opinion that they also can do the same; but one 
would not like to say that this was a sane position to take 
up ; and besides, there is always the risk that contracts 
made without regard to the regulations could not be 


enforced at law, and hence that both buyer and seller 
would have an opportunity to repudiate engagements if 
it should suit either to do so. 


Foundry Iron. 


The demand in this centre for foundry iron has 
diminished very greatly, and at the present moment there 
are very few buyers in the market, and these require small 
quantities only. It would perhaps be unwise to assume 
too quickly from this state of affairs that the demand has 
fallen away permanently; and, of course, there is no 
object to be obtained in making large forward contracts 
for iron if the consumer is persuaded that the Government 
is coming to his assistance, and will not allow the price 
to rise above a certain limit. It is natural, then, to buy 
small lots as they are wanted and to put one’s trust in the 
Ministry of Munitions. On the other hand, although there 
are few buyers there are no anxious sellers, either of 
Derbyshire or of Lincolnshire foundry iron, and as a 
matter of fact the furnaces are very well sold. Some 
hindrance to the Derbyshire production has occurred 
owing to the heavy falls of snow, which in one or two cases 
have prevented furnaces from getting their materials 
together. This is, of course, only temporary, but it pre- 
vents any pressure to sell. The prices of foundry iron 
remain steady at the fixed maximum so far as Derbyshire, 
Lincolnshire and Staffordshire are concerned, but Cleve- 
land iron cannot be obtained at the maximum. The 
lowest price for this, quoted in Manchester by merchants 
this week, was 87s. on trucks or equal to 95s. 8d. per ton 
delivered in Manchester. There has been no news of any 
probable interference with Scotch iron prices, although 
there are some consumers who believe that this wiil 
eventually take place ; and, indeed, it seems quite reason- 
able. Buyers naturally take only such small lots as they 
need for immediate use, and so far as one can learn only 
one brand is being sold at about 127s. delivered. here. 
Foundry hematite is not now offered here in any quantity, 
and would in any case cost a great deal more even than 
Scotch iron. 


Scrap. 

The position in steel scrap is very curious. Very 
little inquiry for it now comes to this neighbourhood, and 
one would say that it must be accumulating again, for 
undoubtedly a large quantity must be made each week. 
Dealers are, of course, hampered by the new regulations, 
and possibly some of the munition scrap is now going 
direct to steel works in Sheffield; but the shortage of 
steel-making material is such as should make every ton 
of good ‘scrap valuable. With semi-steel quoted at 
£12 10s. it is strange to find steel scrap quoted here at 
90s., and it is said to-day that offers at less than 90s.— 
say, 87s. 6d.—would be accepted. Good steel scrap should 
be worth £6 per ton in these days. Foundry scrap is 
rather easier than it was, and dealers would be glad to get 
95s. per ton for good broken machinery metal, but the 
demand is very poor. At the same time, there is not now 
a very large amount of machinery being broken up in 
Lancashire. Wrought serap remains from at about 120s. 
per ton delivered free to the forges, but the market does 
not seem to be quite so strong as it was. 


Semi-steel. 


There is no news yet as regards foreign billets. 
I spoke to one man who had recently returned from 
America, where he had gone to try to make arrangements 
for a supply, but so far there is no chance there o* relief 
to the anxious consumer of billets—and some of them 
must be very anxious as to the position of affairs between 
July and December. It appears that American billets, 
even if they could be obtained, would cost fully £12 10s., 
but even at that price trade might be possible during the 
latter half of the year. * 


Finished Iron and Steel. 


There is no change in the general condition of 
the trade. Buying is very difficult, as the works are fully 
engaged, and it is generally as a matter of favour that 
small outside orders are executed. Merchants are, of ° 
course, doing very little in this department, and some of 
them are inclined to let their stocks run down, especially 
for sizes outside the ordinary demand. If this practice 
should become general very great inconvenience will be 
caused. 


Metals. 


The copper market is, of course, under the 
influence of the obligation to close up all speculative 
commitments by May 3lst ; but it is noticeable that the 
order to stop speculation should have the effect of raising 
prices rather than lowering them ; and this is a lesson the 
authorities should take to heart. Tough ingot copper was 
quoted in Manchester at £128 15s.,.and B.S. ingot at 
£129 5s. The movement is, of course, not in accordance 
with the rapid rise in standard copper, but this was 
searcely to be expected. Lead has become exceedingly 
dear, and record prices have to be paid. In Manchester 
merchants quote £38 10s. for English pig lead. English 
tin is at £197 10s. Spelter in small lots is quoted at £105, 
but it is very difficult to get. 


Manchester Chamber of Commerce. 


The result of the poll for the election of twenty- 
two directors of the Manchester Chamber of Commerce 
which was brought about by the members’ refusal to 
adopt the memorandum on the conduct of trade after the 
war in the Board’s annual report, resulted in a decisive 
victory for those who adopted an anti-Free Trade policy 
with the enemies after the war. The three candidates 
connected with the engineering industry—Messrs. H. V. 
Kilvert, Sumner and Cowan—were ‘all elected, as was 
anticipated. Mr. R. B. Stoker, the chairman of Man- 
chester Liners, Limited, has been elected president. - 


Manchester Ship Canal. 


The traffic on the Ship Canal continues to make 
very satisfactory headway. The traffic receipts for 
February were £50,717, compared with £45,537. for the 





same month last year, and the increase in the receipts 
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for the first two months of the year amounts to no less 
than £13,700. There are few who would have anticipated 
that the essential requirement to make this great engineer- 
ing undertaking a commercial success was a European 
war. Yet such appears to be the case. The chokage of 
shipping in other great ports has caused shipping com- 
panies to transfer their patronage to this inland port, and 
many of them will continue to use it after experiencing 
the advantages of Manchester as a distributing centre. 


Ivan Levinstein. 


The death occurred last week of Mr. Ivan 
Levinstein at the age of seventy-one. Although he was 
a German, Mr. Levinstein had been connected with Man- 
chester for over fifty years, and took a very active interest 
in the Manchester School of Technology, the Chamber of 
Commerce and the University. He was head of one well- 
known firm of chemical manufacturers and had interests 
in others. The manufacture of aniline dyes was his 
speciality, but he was a man of many parts. He founded 
and was at one time editor of the Chemical Review, he 
was twice President of the Society of Chemical Industry, 
and for many years was a director of the Manchester 
Chamber of Commerce. Amongst engineers, however, 
he deserves special mention as a reformer of the patent 
laws, as he was the leading spirit in framing the new Patent 
Act of 1907, which brought about the compulsory working 
of patents in this country by foreign inventors, the credit 
for which is sometimes erroneously given to the present 
Minister of Munitions. Mr. Levinstein leaves three sons, 
two of whom are engaged in the chemical industry and 
one is in the Army. 


Manchester Association of Engineers. 


At the annual meeting of the Manchester Asso- 
ciation of Engineers to be held to-morrow a discus- 
cussion on the report of the Tool Steel Reséarch Committee 
will take place. The report is a supplement to that on 
past experimental work on cutting tools presented to the 
Association a year ago by Mr. Dempster Smith. The 
Committee drew up a suitable programme of tests, but 
owing to the prevailing stress only one portion of this 
work could be adequately dealt with. The new report 
will discuss the question of heat treatment on tool steel 
and the attempts of the Committee to ascertain whether 
uniformity of results could be obtained in any successive 
trials made under identical conditions. Tests have been 
made to ascertain whether a tool that has failed in use is 
less serviceable after being simply re-ground, and, if so, 
whether heat treatment restores the tool to its original 
vitality. The report will also deal with the effect due to 
carrying the heat treatment to different stages, normalising, 
and tempering. 


Barrow-In-Furness, Thursday. 
Hematites. 


Business in the hematite pig iron market con- 
tinues to be very brisk, and from present appearances 
this is going to be the position of affairs for some time to 
come. The demand for iron is exceptionally heavy, and 
is, indeed, fuller than smelters can cope with. They have 
twenty-five furnaces in blast, and circumstances are such 
that they cannot increase their make at present with 
raw material scarce and labour far from plentiful. There 
are several furnaces that could soon be put into working 
order. At the Askam Works of the Millom and Askam 
Company there is a large furnace that has been out of 
operation now for a few years. It is of the modern type 
and capable of maintaining a big output. There is also a 
modern furnace standing idle at Carnforth. At many of 
the works, however, the furnaces remaining out of blast 
are obsolete, and the expenditure of large sums of money 
would be necessary to obtain a good supply of metal. At 
the Barrow Ironworks there are five furnaces doing nothing. 
Some of them are far from being modern. Of the make of 
iron, a large proportion is being used up by steel makers at 
Barrow and at Workington. Those smelters who make 
for the open market are supplying munition workers at 
Sheffield, the Midlands and the Birmingham districts. 
Pig iron shipments are quiet. Prices are at the maximum, 
with mixed numbers of Bessemer iron quoted at 127s. 6d. 
per ton net f.o.b., and special brands are at 140s. per ton. 
Warrants are at 115s. per ton net cash. 


Iron Ore. 


The iron ore trade is busily employed, but is 
very short of labour, although some of the mines have 
taken on men who have been engaged in quarry work. 
Prices are steady, with good average sorts at 21s. to 
30s., and best Hodbarrow qualities are at 38s. per ton net 
at mines. Spanish and Algerian ores are at 37s. 6d. per 
ton delivered. 


Steel. 


Steel makers are giving most of their attention 
to the turning out of various sections, &c., of steel for the 
making of munitions of Barrow, and the trade in ordinary 
commercial sorts is very much in the background, the 
mills being used for other purposes. Rails of heavy section 
are an easy trade at £10 12s. 6d. to £10 17s. 6d. per ton, 
with light rails at £11 10s. to £12 5s. per ton, and heavy 
tram rails are at £11 15s. per ton. Billets are in good 
demand at £12 perton. Ship plates are quoted at £11 10s. 
per ton, with boiler plates at £12 10s. per ton. The plate 
mills at Barrow, however, are idle. The Bessemer plant 
is also doing nothing. The rail mill and merchant mill 
are on war work. 


Shipbuilding and Engineering. 


These trades present no new features. There is 
the same ceaseless activity noticeable on every hand, and 
as many men as possible are being put on to the work. 


Shipping. 


The shipping trade is quietly employed. The 
most notable shipments last week were two cargoes of 
special iron for Franee. The iron ore exports have been 
very quiet for a long time, and little pig iron is leaving 
the district by sea. The imports are few at present. 





Fuel. 


The demand for coal is brisk, with good steam 
sorts at 22s. 6d. per ton delivered. East Coast coke is at 
32s. to 38s. per ton delivered. Supplies have been some- 
what slow in coming to hand owing to the blocks on the 
North-Eastern railway on account of the snow. East 
Coast coke is at 32s. to 38s., and Lancashire qualities are 
quoted at 30s. per ton delivered. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Iron Trade. 


THE position in the Cleveland iron trade is still 
unsettled. In the latter part of last week the market was 
greatly upset in consequence of rumours as to further 
Government action. It is stated on what appears to be 
good authority that the Government is about to place an 
embargo upon the export of Cleveland pig iron to neutral 
countries. This step, of course, is dictated by the interests 
of the home consumers, who are complaining that they 
cannot get deliveries from the makers under running 
contracts and that preference is being given to shipments. 
The position is that there is not enough iron to go round, 
and the necessity of avoiding heavy demurrage on steamer 
tonnage compels makers to load cargoes for abroad with 
the minimum of delay. Iron is being put on board ships 
literally hot from the beds. It is now understood that 
an influential committee is being formed locally by the 
Government to carry out administrative duties under 
official regulations. It will probably fall to the lot of this 
committee to regulate sales and shipments in order to 
protect the interests of the home consumer. Last week, 
as if fearing an embargo, there was a big demand for iron 
from neutral countries, chiefly Scandinavia, and a con- 
siderable business was put through at high figures. Now, 
however, there is little business passing on foreign account, 
sellers being reluctant to commit themselves in existing 
circumstances. Home consumers are willing to buy 
forward freely at the maximum of 82s. 6d., but makers 
will not consider forward business on this basis, and are 
only selling such odd lots as are available. About 90s. 
is an average seller’s quotation for prompt f.o.b. delivery 
of No. 3 G.M.B. Cleveland pig iron. No. 1 is 94s. and 
No. 4 foundry 89s. Owing to the irregularity of the furnaces 
No. 4 forge is plentiful and can be purchased at as low 
as 3s. per ton below No. 3. Makers have practically no 
iron available for the first half of the year, but for the 
second half are quoting No. 3 around 88s. Cleveland pig 


jiron is this month being taken from the public warrant 


stores at the rate of over 1000 tons per working day. 
The stock now stands at 65,512 tons, as against 70,371 
tons on the same day last week, a reduction of 4859 tons. 


Hematite Pig Iron. 


The past week has seen no change in the condi- 
tion of affairs in the East Coast hematite pig iron trade, 
the wants of consumers being very considerable. Enor- 
mous orders for iron are held at every works in the district, 
and much more iron could be readily disposed of than it is 
possible to make under existing circumstances. Local 
steel works account for a good deal of the output, but, in 
addition to that demand, there is a full request from users 
all over the country. It is now stated to be definitely 
established that mixed numbers of hematite must not be 
sold to home consumers above a maximum of 122s. 6d. 
The difference between ore at 34s.—the price fixed in 
connection with the original sliding scale—and the current 
price is to be made up by the Government. Meanwhile 
the authorities are endeavouring to bring down the ore 
freights, and are placing the chartering under the sole 
control of an official. This, by eliminating competition 
for boats, should have some effect upon freights. 


Iron-making Materials. 


No definite information is yet to hand as to 
Government intervention in the matter of freights, which 
practically dominate the foreign ore trade. Some progress, 
however, is being made with the arrangement for bringing 
chartering from all ore requirements under a single control 
in London. In the meantime, business is of a purely 
hand-to-mouth character. With the freight Bilbao to the 
Tees at 26s. 6d., foreign ore sellers are quoting fully 43s. 
for best Rubio of 50 per cent. quality, ex ship Tees. The 
coke position is unchanged. Good medium furnace kinds 
are about 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


In all steel and iron-producing departments 
machinery is kept going to its utmost capacity, and very 
large outputs are the result. The demand, however, is 
still ahead of supplies, the bulk of which go to meet 
Government requirements. In addition to the extensive 
wants of the home war departments, enormous orders are 
in hand for France and Italy. It is reported that small 
lots of material are now being liberated in the steel works 
for the rolling of ship and boiler plates; otherwise, the 
meltings go to the rolling of sections, which at the moment 
are desired in what may be called unlimited quantities. 
With almost every ton of material commandeered by the 
Government, the outlook for private business is very 
black, and this is unfortunate in view of the fact that there 
is abundance of private work in the market, and many 
inquiries for plant and material on circuit. As may be 
imagined, furnace builders are experiencing an exceed- 
ingly busy time in keeping in repair and renewing the 
furnaces at the steel works, which are being worked at 
such high pressure. A number of new ones have also been 
erected. At the Warrenby Ironworks, which were recently 
taken over by Dorman, Long and Co., a commencement 
has been made with the erection of a new steel-producing 
plant. Considerable strength characterises the finished 
iron trade, the works being fully employed. The following 
are the principal market quotations :—Common iron bars, 
£13 10s.; best bars, £13 17s. 6d.; double best bars, £14 5s.; 
treble best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; 
packing iron, tapered, £10 15s.; iron ship angles, £13 10s.; 
iron ship and girder rivets, £15; steel bars, basic, £13 ; 





steel bars, Siemens, £13; steel hoops, £11; steel shi) 
plates, £11 10s.; steel boiler plates, £13 ; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £13 ; steel sheets, doubles, 
£13 10s.; steel joists, £11 2s. 6d.; steel strip, £12 t. 
£12 2s. 6d.; heavy sections of steel rails, £11; steel rai! 
way sleepers, £12—all less 2} per cent. f.o.t., except stec| 
ship plates, steel angles and joists. Rails and sleeper, 
are net f.o.b. 


Women Labour in Shipyards. 


There has been no relaxation in the activity ai 
the various yards on the North-East Coast. In som 
directions there has been a slackening in the amount «. 
naval work and this has enabled men to be transferr 
to some of the merchant ships on the stocks. The shortay. 
of labour, however, is still a difficulty. Builders continu 
to lose men owing to the calls to the Army, and the en 
ployment of women is being resorted to on a large scal: 
Already several hundred women are engaged in shi) 
building work on the Tyne. The firms so far employin; 
this female labour are Hawthorn, Leslie and Co., Swan 
Hunter, Wigham Richardson and Co., the Northumberlan:| 
Shipbuilding Company, Eltringham and Co., the Mercantil: 
Dry Docks.Company, and Clellands Slipway Compan) 
The enlisted men whose places they have taken are semi 
skilled and unskilled workers, and the arduous work thi 
women are doing includes, amongst other kinds, painting 
screwing, counter-sinking, labouring, red-leading, scraping. 
bolt screwing, joggling machines, and assisting platers 
helpers. General labouring, however, is the work the 
are mostly engaged in. 


The Coal Trade. 


The recent strong position in the Northern coal! 
trade is well maintained all round. The steadiness has 
been encouraged by the better weather of the past few 
days, which gives hope of a more plentiful arrival of 
steamers than have been coming recently. As with any 
thing like a normal state of affairs with regard to loading 
facilities, there are plenty of orders about, and firmness 
would almost immediately be the outcome. There has 
been a little interest this week in an inquiry from Holland 
for about 40,000 tons of Durham coals for shipment in 
quantities regularly during the year, but no resultant 
contracts have as yet been reported, though the mere 
inquiry has a tendency to strengthen the market where 
forward quotations are asked for. In the Northumberland 
section best steams are fairly steady, and though negotia- 
tions are said to be proceeding for Durham bests and Tyne 
primes for a lower figure, the prices remain for the most 
part unaltered, except a few lots second hand at slightl) 
lower rates. Seconds of both sorts are in good demand an« 
are steady, while small steams are very strong, with in- 
creasing inquiries and rising prices. North Northumber 
land prices are firm and unscreened steady, while smalls 
are a strong feature. Tyne Dock continues to secure a 
considerable amount of business, and last week the huge 
quantity of nearly 116,000 tons of coal and céke were put 
on board ship. This total included a little over 6000 tons 
of coke, and it is interesting to note that the amount is 
over ten times as big as that shipped in the corresponding 
period of last year. At this rate the quantity of coke 
exported during the present year promises to beat all 
records for the past two decades. The Durham section 
has been slightly weaker during the last day or two, as 
the result of lack of ready boats, and lost time among 
many of the collieries for several days at a time has been 
quite common. The outlook, however, is improving. 
Coking coals are also showing an easier tendency for prompt 
lots, but these easements are expected to be only tem- 
porary, owing to congestion. Quotations are as follows : 
—Best Blyth steams, 33s. 6d. to 35s.; Blyth second steams, 
27s. 6d. to 32s. 6d.; Tyne prime steams, 32s. 6d. to 35s.; 
Tyne prime seconds, 27s. to 30s.; North Northumberland 
prime steams, 32s. 6d.; unscreened bunkers, 24s.; house- 
holds for shipment, 32s. 6d. to 35s.; Blyth best smalls, 
17s. to 18s.; Tyne prime smalls, 19s. to 20s.; smalls, 19s. 
to 20s.; second smalls, 15s. to 15s. 6d. Durhams: Best 
gas, 25s. to 25s. 6d.; second gas, 24s.; special Wear gas, 
27s.; smithy, 24s. to 25s.; coking unscreened, 22s. to 23s.; 
coking smalls, 22s.; ordinary unscreened bunkers, 23s.; 
best bunkers, 25s. to 25s. 6d.; superiors, 27s. 6d. to 29s. 
Foundry coke, 42s. 6d.; gas coke, 28s. to 30s.;  blast- 
furnace coke, 28s. 








SHEFFIELD. 
(From our own Correspondent.) 


Housing Munition Workers. 


A FEW months ago I mentioned that the extreme 
scarcity of house accommodation in the Sheffield district 
had made necessary a scheme for the erection of large 
numbers of temporary dwellings for munition workers. 
At that time the matter had not come prominently to 
the public notice, but I heard from an excellent source 
that some of the large armament firms had been consulted 
as to sites, &c., and that plans were being drawn up. 
Since then the plans have taken very definite shape and 
are far advanced in the course of execution. With 
doubled and even trebled staffs at the various steel works 
every available house was quickly occupied, and it was 
soon quite apparent that the supply was totally inade- 
quate. Overcrowding in a very serious form followed, 
while some workers were compelled to lodge in districts 
outside Sheffield. In the meantime, contracts for the 
building of enormous new munition works were being 
pushed on with, so that the day was rapidly approaching 
when a fresh army of men and youths would have to be 
accommodated by some means or other. It was then that 
the Sheffield Corporation, in consultation with the Ministry 
of Munitions and the “ controlled ’’ firms, put into opera- 
tion a plan for the erection of two settlements of wooden 
temporary dwellings, upon sites conveniently near to the 
principal munition works. Each settlement is to be 
equipped like a complete village and erected in four 
blocks, one for the family man and the other three for 
single men. The great difficulty has been for the con- 
tractors to secure an efficient supply of labour, but the 
work is now well forward, and will, it is expected, be 
completed within the required time. The married quarters 
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provide a living-room, three bedrooms, and a scullery— 
the last-named including a gas boiler and a bath—for 
each family. The erections in the single men’s colonies 
are divided into three blocks, each containing dining-rooms, 
kitchens, bath-rooms and large dormitories arranged in 
cubicles, These blocks are provided with resident 
housekeepers’ quarters, and all that can be done to make 
life comfortable for the occupants of the settlements 
will be done. The erections are entirely of timber, with 
plenty of felt and weatherboard to guard against inclement 
weather. Contracts for almost £150,000 have been let 
to firms in Sheffield, Glasgow and Liverpool, and whilst 
the Government is defraying the cost of the temporary 
settlements, the Corporation is giving the services of its 
officials without charge. 


A Serious Problem Solved. 


By this means accommodation will be provided 
for nearly 5000 workers. It is obvious, however, that 
that would not be sufficient to meet the case, so the Cor- 
poration is pushing on with a separate scheme for the 
erection of two hundred and sixty-one houses on a site 
which the Corporation has been for some time developing 
as a residential district for persons employed in the steel 
industry. For this undertaking leading local builders 
have combined to accept the contract for constructing 
the 261 houses for £75,000, and the whole work is to be 
completed by the end of July next. Street and sewer 
work will run into another £11,500, but the Ministry of 
Munitions has agreed to contribute 20 per cent. toward 
defraying the whole cost, the condition being that ‘ the 
houses shall be, during the period of the war, available for 
munition workers employed at the national projectile 
factories in Sheffield or at other works engaged in the 
manufacture of munitions of war, and that such workers 
shall have, during the same period, prior claim to occupy 
the houses as tenants and lodgers.’’ Besides this, efforts 
have been made to induce residents in all parts of the 
district, who have spare rooms, to utilise them by providing 
lodging for munition workers. In these ways it is hoped 
to solve a serious problem, though at the moment the 
position of things is very trying for those concerned. 
In the local newspapers advertisers are offering quite 
large premiums to anyone who can find them houses. 
| fancy, however, the calling up of the married groups 
will mean the breaking up of many homes and a certain 
number of houses will thus become vacant. 


Wagon Pooling Difficulties. 


The difficulties surrounding the much-discussed 
question of wagon pooling have been referred to in previous 
letters, but considerable interest has been stirred up in this 
district on the matter by the observations of the chairman 
of the Lincoln Wagon and Engine Company. Proposals 
which on the surface seemed extremely simple, he said, 
bristled with difficulties of all kinds. It would be a simple 
problem were all railway wagons of one uniform standard 
and pattern, equally adapted to all the varying trades, 
but that was not the case. Almost every trade had its 
own particular type of wagon, and when they came to 
coal wagons they were at once met with a variety of 
types. If an attempt were made now to overcome these 
difficulties it would be made at a time when everything 
on the railways was extremely congested, and when they 
had greatly reduced staffs to deal with the marshalling 
and assembling and distribution that would be required. 
He questioned if ever the idea would be carried out, and 
believed that, even if it were, it would not be possible to 
adopt it for the whole country. It would only be feasible 
in districts where there was something like a fairly uniform 
type of wagon. The question is of great interest here, 
because of the number of firms that are very large owners of 
railway wagons. 


Round the Works. 


The War-oflice has recently placed some pretty 
large contracts here for tools of various kinds, knives, 
razors, &c., and in addition is inquiring for no fewer 
than 30,000 pairs of small nippers, apparently for cutting 
through wire entanglements. Some very big business is 
being booked for machetes, used largely in sugar cane 
cutting, and I have heard on good authority that repre- 
sentatives of the Russian Government are in the market 
for enormous quantities of files, amongst other things. 
In one case, I understand, the inquiry was for nearly two 
and a-half million files of different sizes. It will be very 
difficult, however, for such orders to be placed, as makers 
are already being heavily pressed to fill contracts on the 
books. Admiralty tenders are now under consideration 
by manufacturers of plated articles. Requirements 
include 26,000 tablespoons, 21,000 teaspoons, 7600 coffee 
spoons, 1000 toast racks, 900 sugar tongs, 500 tureens, 
340 waiters, 2000 cruet sets, and 300 entrée dishes. Besides 
the Naval authorities require 29,000 ordinary table and 
dessert knives, 3000 cooks’ knives, 1144 steels, 1390 bread 
knives, and 4200 carving knives and forks. Concerning 
general oversea business, new orders include steel for 
Boston, Batavia, Genoa and Milan; saws for Bordeaux, 
Calcutta and Bilbao; electroplate for Montreal and 
Alexandria ; tools for Bahia, Sekondi, Rio and Calcutta ; 
cutlery for Rio, New York and Penang ; files for Calcutta, 
and machetes in important consignments for various 
parts of West Africa, including Lagos, Sekondi, Sierra 
Leone and Kumassie. 


British Tungsten Powder. 


Probably no such direct reference to the 
important question of the supply of tungsten powder, the 
essential alloy of high-speed steel, has been made for some 
time as the pronouncement, on Tuesday, of Alderman A. 
J. Hobson, speaking here as chairman of William Jessop 
and Sons, the well-known steel works, now a controlled 
establishment. Alderman Hobson declared that not 
only are the works, commenced rather more than a year ago 
in Lancashire, by a company formed of practically all the 
high-speed steel makers, including Armstrongs, producing 
at the present time more tungsten powder than was 
consumed by the whole of the Sheffield manufacturers 
prior to the war, but the quality of the powder is entirely 
satisfactory, one-half of the impurities left in it by the 
German makers having been eliminated. This is extremely 





gratifying, seeing that prior to the war we were not making 
an ounce of it here, and, moreover, had not the secret of its 
manufacture. The combine had to commence by experi- 
menting, and had been so successful that the Lancashire 
works are now treble their original size, and dependence 
upon German sources has passed for ever. The trouble 
at the moment, however, is a shortage in ore supplies. 
There are plenty in Australia, Burma and the Straits 
Settlements, and arrangements will be made, it is hoped, 
not only for a complete organisation of these supplies, but 
for an assurance that Germany will never again be per- 
mitted to exploit these British ore reserves as she has done, 
High-speed steel makers are also suffering from a lack of 
the clay used for crucible mould making, and coke supplies 
are short. The new Government regulations regarding 
the sale or possession of high-speed steel scrap are cordially 
welcomed by manufacturers here, who recognise in them 
a serious attempt to prevent speculation in the metal 
and a direct aim at the tremendous amount of pilfering 
that has been going on at the works, whereby thousands 
of pounds sterling have been, in the aggregate, lost to the 
firms concerned. . 


Iron, Steel, and Coal. 


It seems rather likely that the iron and steel 
markets, so far as raw material and “ semis”’ are con- 
cerned, at all events, will remain on about the present 
level for some time to come, unless good cause can be 
shown for raising the official values. For this reason 
there appear to be no quotable changes in either pig iron 
or billets. Where maxima are not in operation producers 
are evidently abstaining from moving prices either way, in 
sympathy with the rest of the markets, which is thus 
steadied. As regards steam coal, there is practically no 
change to record. Collieries still have a large number 
of orders on their books, the bulk of them being on account 
of contracts to inland works. There is certainly very 
little tonnage being offered on the open market. Ship- 
ments are not moving any more freely, except to French 
and Italian ports. All descriptions of small fuels are 
difficult to obtain—more so than ever. In many cases 
works have been unable to obtain ample supplies for their 
increased requirements, though the question of price is 
scarcely considered. For inland sales steam coals quote 
per ton at pit as follows :—Best South Yorkshire hards, 
17s. 6d. to 18s. 6d.; best Derbyshire, 17s. to 17s. 6d.; 
second quality, 16s. to 16s. 6d.; steam cobbles, 16s. to 17s. 
Coke is steady on the agreed price of 24s. for blast furnace 
qualities. 








SCOTLAND. 
(From our own Correspondent.) 
Government Restrictions. 


A NATURAL result of the latest. Government 
restrictions has been to increase the difficulties already 
involved in the negotiation of general business, and, 
consequently, day-to-day dealings are becoming more 
circumscribed. Under the present conditions practically 
everything in the nature of finished iron and steel must 
first of all be submitted to the Ministry of Munitions, 
whose decision whether or not the order is to be placed 
must be considered as final. These restrictions do not 
yet affect bar iron, but the malleable ironworks are largely 
engaged in the manufacture of steel, and only certain 
sizes of the larger shapes and sections can be accepted. 
Markets are beginning to settle down again after the excite- 
ment caused by the recent Order in Council, the object 
of which was to discourage speculation. There may have 
been a considerable amount of speculation in copper, tin 
and spelter, but iron and steel were practically immune 
from dealings of like character. Prices of the latter metals 
were too high for operations on anything but a limited 
scale, and markets for the most part were left to genuine 
buyers and sellers. Stock holders, too, have been pretty 
well cleared out long ago. Dealings have, in any case, 
been restricted all round owing to the fact that consumers 
have been confining themselves to their actual require- 
ments. Prices generally have been stationary during 
the past two weeks, but at the present level they can afford 
to remain so for a few more weeks. 


The Pig Iron Trade. 


Despite the fact that ordinary consumers are 
buying sparingly, outputs of pig iron are being readily 
disposed of, particularly in the case of hematite, which is 
in heavy demand locally. The pig iron warrant market 
has been practically at a standstill throughout the past 
week, the total turnover not exceeding 3000 tons. The 
tone all through was very firm, but even though there were 
buyers at 87s. 6d. per ton cash, sellers were not inclined 
to negotiate below 88s. 9d. The total stocks at present 
amount to 72,348 tons, compared with 116,098 at the end 
of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 120s.; 
No. 3, 119s.; Govan, No. 1, 116s.; No. 3, 115s.; Carnbroe, 
No. 1, 120s.; No. 3,.115s.; Clyde, Gartsherrie and Calder, 
Nos. 1, 127s. 6d.; Nos. 3, 120s.; Summerlee, No. 1, 125s.; 
No. 3, 120s.; Langloan, No. 1, 125s.; No. 3, 120s.; Glen- 
garnock, at Ardrossan, No. 1, 125s.; No. 3, 120s.; Eglinton, 
at Ardrossan or Troon, No. 1, 120s.; No. 3, 118s.; Dalmel- 
lington, at Ayr, No. 1, 122s.; No. 3, 120s.; Shotts, at 
Leith, No. 1, 127s. 6d.; No. 3, 120s. per ton. 


Finished Iron and Steel. 


The steel trade in Scotland has been without 
any special feature during the past week. Works, however, 
are employed to their utmost capacity, and the demand for 
shell bars continues very urgent. The great proportion 
of the output is on Government account, either directly 
or indirectly, and any extra supplies are finding a ready 
market, chiefly for shipment abroad, especially to France. 
While it is possible to secure some plates for ordinary 
mercantile work, it is almost impossible to obtain delivery 
of sections unless with the consent of the Government. 
Makers of black sheets are being handicapped through 





insufficient supplies of materials, including fuel. Full 
outputs are not being obtained, and arrears of deliveries 
continue to accumulate. The price of 7 to 11 b.g. is still 
£18 per ton, less 24 per cent. for Glasgow delivery. Gal- 
vanised sheets continue in quiet demand owing to the 
high level of spelter. In spite of a shortage of labour, the 
malleable iron makers are getting large outputs. “‘ Crown” 
bars are quoted £14 per ton, less 5 per cent., for home 
delivery, and £13 10s. to £13 12s. 6d. net for export. The 
Ministry of Munitions is endeavouring to fix maximum 
prices for iron bars on the basis of £13 net, f.o.t. works, 
for ‘‘ Crown” quality, but no arrangement has been come 
to owing to the high price of pig iron. Mild steel bars 
produced at the malleable ironworks are in large demand 
and very strong in price, being quoted £17 10s. per ton 
both home and export. 


Scotch Iron and Steel Imports. 


The following is a statement of the registered 
import of certain kinds of manufactured iron and steel 
into Scotch ports during the month of February :—Iron 
wrought in bars, angles, rods and sections, ex United 
States, 265 tons, value £2697 ; steel in bars, angles and 
shapes, other than girders, joists, &c., ex United States, 
1100 tons, value £11,124; iron or steel hoops and strips, 
ex United States, 2315 tons, value £22,871; iron or steel 
plates and sheets, not under jin. thick, ex United States, 
6 tons, value £52; ditto, under jin. thick, ex United 
States, 544 tons, value £8940—total, ex United States, 
4230 tons, value £45,684. 


The Coal Trade. 


The general position of the coal trade is un- 
changed. The pressure for delivery of all classes and 
qualities is fully maintained, and any supplies available, 
apart from contracts, are being eagerly snapped up at 
extremely firm rates. Even although a number of export 
licences have been refused and a considerable amount of 
coal thrown upon the market in consequence, the demand 
is so far in excess of the supply that this has had little 
effect. Practically all qualities of round coal are fully 
booked to the end of the month, and supplies are only 
available in cases where tonnage has been detained, and 
collieries find it necessary to have the wagons emptied. 
The aggregate shipments from Scottish ports during the 
past week amounted to 175,684 tons, compared with 
178,467 in the preceding week and 174,696 tons in the 
corresponding week of last year. Ell coal is quoted, f.o.b. 
at Glasgow, 24s.; splint, 25s. to 34s.; navigations, 27s. 6d. 
to 28s. 6d.; steams, 19s. 9d. to 22s. 6d.; treble nuts, 21s. 
to 21s. 6d.; doubles, 20s. to 20s. 6d.; singles, 19s. 6d. to 
19s. 9d.; best screened navigations, f.o.b. at Methil or 
Burntisland, 28s. to 29s.; first-class-steams, 29s. to 30s.; 
best steam coal, f.o.b. at Leith, 26s. to 27s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


BRIGHTER and more active conditions have 
developed in the coal trade so far as the commercial side 
is concerned during‘the past week. This is entirely due 
to the better supply of tonnage at hand, which has enabled 
collieries to ship more freely and permit of work at the 
pits being more regular, without the fear from day to day 
of temporary stoppages being necessary. But the better 
supply of tonnage has not checked the upward course of 
freight rates. The demand continues well ahead of the 
tonnage available. Merchants have numerous orders 
which they can execute as promptly as they desire, and 
when it becomes necessary to get orders off then they are 
forced to pay what owners like to ask almost. Since 
writing a week ago the rate for Marseilles has jumped 
from 110f. to 125f., Algiers from 95f. to 110f., Plate from 
67s. 6d. to 75., Bordeaux from 66f. to 70f., Rouen from 
31s. 6d. to 34s., while 97s. 6d. has been offered for Genoa 
options without securing tonnage, owners holding off for 
100s. The rise in rate is indicated by the following 
examples :— 


July, 1914. Current. 
Genoa options -. 68, 9d. oo; Ze 97s. 6 
Plate caihas eee ee 753, 
Marseilles. . Sif. as os 125f. 
Algiers . 7st. a oh Pe 110. 
Gibraltar . . $a, Qd.f.d... .. .. 57a Gd. 
i ee eee it. eae oe 70. 
OE) sas sw oa eee Oa aS! ve 34s. 


Neutral Tonnage. 


How well neutral tonnage has been employed 
in the coal trade is shown by the fact that during February, 
out of 804 cargoes from South Wales ports, 675 were carried 
by foreign boats and 129 by British vessels, while for the 
two months of January and February 1353 cargoes were 
lifted by foreign-owned vessels, as against 295 by British. 
Taking 30 ports of the United Kingdom, 1590 cargoes were 
carried during February by foreign-owned steamers and 
495 by British vessels, while for the two months of January 
and February 3150 were lifted by neutral owners and 
1048 by British steamers. The dependency of this country 
upon neutral tonnage at this period of crisis is thus amply 
demonstrated. The fact that British tonnage is coming 
more and more into demand by the British Government is 
shown by the fact that traders are urged by the authorities 
to employ as far as possible neutral tonnage. 


Demand for Coal. 


Notwithstanding that over 75 per cent. of ship- 
ments of coal from this district are going to the Allies, it 
is very evident that greater demands will in the future 
be made ‘upon South Wales to meet their requirements. 
It is reported that the Board of Trade intends to initiate 
shortly an economy campaign. throughout the country 
owing to the increasing requirements of coal for munition 
works, &c. Householders and others are to be urged to 
have less fires and so save supplies, but against this it 
is urged that instead of freeing men from,the coalfield 
all the miners possible should be retained in order to 
increase the output. The fact that last week-end values 
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of coals on the market were considerably lower than the 
best figures reached this year, is taken as the reason for 
an inquiry which was circulated for offers of coals for 
delivery from April Ist to the end of this year. 


Patent Fuel. 


Patent fuel is to be brought into line with coal 
as and from the 27th inst. By an Order in Council the 
exportation of fuel is to be prohibited to destinations 
other than British Dominions and Protectorates. Exporters 
will, as a consequence, have to apply for export licences, 
as they have to do in the case of coal. During 1915 ship- 
ments of fuel from Cardiff, Newport, Swansea and Port 
Talbot amounted to 1,134,552 tons, Italy and France 
being the principal consumers. This total compared with 
1,456,761 tons in 1914, the falling off being 322,209 tons. 
Production has suffered largely owing to men having joined 
the forces, and makers have difficulty in maintaining their 
present output. Men engaged in the manufacture are 
not starred like the miners. 


Foreign Coal Shipments. 


There was considerable disparity between ship- 
ments of coal to foreign destinations from this district 
last week as compared with a year ago. The total sent 
away from Cardiff, Newport, Swansea and Port Talbot 
was 263,561 tons, as against 457,758 tons in the correspond- 
ing week of 1915, the decrease being 194,197 tons. Of the 
total quantity cleared 80 per cent. went to Allied countries, 
as against 76 per cent. in the previous week. Cardiff 
shipped 119,581 tons, or 185,656 tons less than twelve 
months ago. Newport dispatched 76,186 tons, a 
falling off of 4857 tons. Swansea sent away 43,210 tons, 
36,921 tons lower, and Port Talbot accounted for 25,584 
tons, an increase of 3237 tons. 


Non-unionism Abolished. 


As the result of the negotiations between Sir 
George Askwith, the Chief Industrial Commissioner of the 
Board of Trade, and representatives of the coalowners 
and the miners, an agreement has been arrived at which 
it is calculated will eliminate the trouble of non-unionism 
from the coalfield for the period of the war, and the miners’ 
leaders naturally, hope that it will be of a permanent 
character. The owners have shown their loyalty by 
sacrificing a principle to which they have hitherto adhered 
unfalteringly, viz., of allowing the men perfect freedom 
of action. Now, however, under the terms of the agree- 
ment they have agreed to co-operate with the miners’ 
leaders in making all men at the pits, except officials, 
unionists. The only freedom which the men will be per- 
mitted to enjoy is to select which trade union they shall 
join, there being three, viz., the South Wales Miners’ 
Federation, the Monmouthshire and South Wales Asso- 
ciation of Colliery Enginemen, Stokers and Craftsmen, 
and the South Wales Windingmen’s Association. The 
owners agree to supply the Miners’ Federation and other 
unions concerned with a list of men employed and a list 
once a fortnight of those who leave the colliery and those 
new men who are taken on. The men must join one or 
other union. It is understood that no notices will be 
given by the men to cease work on account of non-unionism, 
that there will be no stoppages and no showeards. Up 
to the time of writing the miners’ leaders had failed to 
secure Government intervention in the matters in dispute 
with the owners concerning the Sunday night shift, the 
bonus turn for ostlers,and the rate for surface craftsmen. 
At a meeting of the Executive of the South Wales Miners’ 
Federation on Tuesday the secretary said the Federation 
had not succeeded in getting Mr. Runciman to take the 
matter up, and no appointment had been made for a 
deputation. It was resolved that a report should be 
submitted to the annual conference on Monday next and 
that a recommendation should be sent from the Council 
to be considered by the lodges that fourteen days’ notice 
be given to secure a settlement of the matters at issue. 
It was pointed out at the meeting that they did not 
expect the Government would take action until a crisis 
had arisen in South Wales. 


Current Business. 


There has been a decided improvement in the 
amount of inquiry circulating on the market this week. 
Merchants have quite a considerable number of orders to 
execute, and to relieve themselves of those of the most 
pressing character they have had to concede higher freight 
rates for their tonnage. So much coal is already booked 
up in one way and another for the Allies that there is 
not much scope for operations on general export account, 
and therefore when there is an inquiry rather in advance 
of what has been experienced now for several months, it 
is only natural that the market should respond pretty 
sharply. Tonnage in dock is fairly good, and colliery 
owners being well sold they are in the position to decline 
to accept further engagements except at enhanced prices. 
The market closed last week with a rather better tone, 
but it was impossible to feel sure of any definite improve- 
ment in coals until it could be seen how steamers came 
along over the week-end. As the arrivals were satisfac- 
tory all weak spots for early loading disappeared, and as 
the inquiry for coals for shipment this week and next 
opened out well values soon showed a marked difference. 
Ordinary second Admiralties were barely discussed, as 
they are held so tightly by the Admiralty agents, but 
nominally 34s. was about their price if business could be 
carried through. Ordinary large steams were quoted 
about 30s. to 3ls. Dry coals continue well placed and 
firm. Best drys remain off the market for all practical 
purposes and are nominally 34s. to 35s., ordinary drys 
being worth 32s. to 33s. Inasmuch as the better coals 
are not available to the general exporter, the demand has 
centred principally on the Monmouthshire qualities, 
which as a consequence have stiffened materially. Last 
week best black veins and Western Valleys could be 
secured without difficulty at 30s. and under, but colliery 
salesmen now decline to look at anything under 32s. 6d. 
to 33s. for best black veins, and are asking 32s. to 32s. 6d. 
for Western Valleys. In the case of Eastern Valleys 
29s. 6d. to 30s. is quoted for the best descriptions and 29s. 
to 29s. 6d. for ordinary descriptions, the tendency of values 
being to further appreciation. Bituminous coals ate 


firm, No. 2 Rhondda large, which could be bought a week 
ago at 25s., being now valued at 27s. to 28s. Bunker 
smalls have recovered from their recent weakness, and 
instead of being about 16s. to 17s. for the best class are 
now firm at 17s. 6d. to 18s., with second qualities at 16s. 
to 17s. Cargo sorts have not changed to any extent and 
are still wide in range at 9s. 6d. to 15s. Patent fuel is 
firm at 35s.'to 37s. 6d., pitwood being steady at 46s. to 47s. 


LATER. 


The coal market continues to show an improving ten- 
dency, despite the increase in freight rates, as much as 
100s. having been paid for Genoa options, 76s. for the 
Plate, 72f. for Bordeaux, 36s. for Rouen, 75s. for Barcelona. 
Chartering has been more active, and colliery owners feel 
confident that strong conditions will prevail through 
April, which is a short month as regards working days. 
Improvement in coals is most conspicuous as regards 
Monmouthshires. Best black veins are fully worth 33s., 
Western Valleys 32s. to 32s. 6d., best Easterns 30s. tid. to 
3ls., and ordinary Easterns 30s., if not more. No. 2 
Rhondda large coals are quoted at 29s. to 30s., higher 
figures having been paid. Bunker smalls are firmer at 
18s. to 18s. 6d. for the best and 16s. 6d. to 17s. 6d. for 
second qualities. Cargo sorts are steadier, and one well- 
known colliery undertaking has recently sold 200,000 tons 
for shipment over the remainder of this year at prices 
ranging from 12s. to 13s. 3d., and is now quoting 14s. for 
further supplies. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 33s. to 34s.; ordinaries, 
31s. 6d. to 32s. 6d.; best drys, 34s. to 35s.; ordinary drys, 
32s. to 33s.; best bunker smalls, 17s. 6d. to 18s.; best 
ordinaries, 16s. to 17s.; cargo smalls, 13s. to 15s.; inferiors, 
9s. 6d. to 12s. 6d.; washed smalls, 20s. to 22s.; best 
Monmouthshire black vein large, 32s. 6d. to 33s.; ordinary 
Western Valleys, 32s. to 32s. 6d.; best Eastern Valleys, 
29s. 6d. to 30s.; seconds Eastern Valleys, 29s. to 29s. 6d. 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 28s. to 
30s.; smalls, 24s. to 25s.; No. 2 Rhondda large, 27s. to 
28s.; through, 23s. to 24s.; smalls, 15s. to 16s.; best 
washed nuts, 28s. to 30s.; seconds, 25s. to 27s.; best washed 
peas, 27s. to 28s.; seconds, 24s. 6d. to 25s. 6d.; patent 
fuel, 35s. to 37s. 6d. Coke: Special foundry, 55s. to 
57s. 6d.; good foundry, 50s. to 52s. 6d.; furnace, 42s. 6d. 
to 47s. 6d. Pitwood, ex ship, 46s. to 47s. 


Newport. 


The market all round has shown a more cheerful 
tone and values of large coals particularly have hardened. 
Supplies of free coal for early loading are very scarce. 
Approximate . quotations :—Steam coal: Best Newport 
black vein large, 32s. to 33s.; Western Valleys, 3ls. 6d. 
to 32s.; Eastern Valleys, 29s. to 30s.; other sorts, 28s. to 
29s.; best smalls, 16s. to 17s.; seconds, 14s. 6d.*to 15s. 6d. 
Bituminous coal: Best house, 23s. to 24s.;. seconds, 22s. 
to 23s.; patent fuel, 36s. to 37s. 6d. Pitwood, ex ship, 
46s. to 47s. 


Newport Metal Market. 


Business has been of small extent, but the trend 
of values is to higher Output at the bar and rail 
mills has been restricted owing to labour scarcity. Makers 
of tin-plate bars have advanced prices 10s. or more on the 
week, the price being nominally £13 to £13 10s. Rails 
have improved to £11 to £12, according to sections. 


Welsh hematite is in good demand and values are £7 10s.- 


to £7 15s. Iron ore is steady at 39s.forbest Rubio. Tin- 
plates meet with good inquiry, and the price has risen to 
31s. for 20 « 14 and 62s. 6d. for 28 = 20. 


Swansea. 


The demand for anthracite coals is very restricted, 
and despite the better tonnage supplies values are barely 
upheld in most grades. In several cases prices are dis- 
tinctly lower. Approximate values :—Anthracite: Best 
malting large, 23s. to 24s.; second malting large, 18s. to 
19s. 6d.; big vein large, 16s. to 17s.; red vein large, 17s. 6d. 
to 19s.; machine-made cobbles, 27s. to 28s. 3d.; French 
nuts, 28s. to 29s.; stove nuts, 27s. to 28s. 6d.; beans, 
29s. 3d. to 30s.; machine-made large peas, 21s. 3d. to 
22s. 3d.; rubbly culm, 9s. to 9s. 6d.; duff, 3s. 9d. to 4s. 3d. 
Steam coal: Best large, 31s. 6d. to 32s. 6d.; seconds, 
25s. 6d. to 27s. 6d.; bunkers, 21s. 6d. to 2! smalls, 
13s. 6d. to 15s. 6d. Bituminous coal: No. 3 Rhondda 
large, 30s. 6d. to 34s. 6d.; smalls, 19s. 6d. to 21s. 9d. 
Patent fuel, 32s. to 35s. 


Tin-plates, &c. 


Values of tin-plates are again harder on the week. 
There is very little fresh business passing. Only the 
most pressing requirements are being arranged. Makers 
could book up orders at very good prices, but hesitate 
to do so on account of being unable to guarantee delivery. 
The following are the official quotations from the Swansea 
Metal Exchange :—Tin-plate and other quotations: I.C., 
20 x 14 x 112 sheets, 30s. 3d. to 31s.; I.C., 28 x 20 « 56 
sheets, 3ls. to 31s. 9d.; I.C., 28 x 20 x 112 sheets, 61s. 
to 62s. 6d.; LC. ternes, 28 x 20 x 112 sheets, 56s. to 
57s.; glavanised sheets, 24 g., £28 in bundles ; block tin, 
£195 15s. per ton cash, £191 per ton three months ; copper, 
£112 per ton cash, £109 5s. per ton three months. Lead : 
English, £37 per ton; Spanish, £36 per ton; spelter, £92 
per ton. Iron and steel: Pig iron: Standard iron, 
87s. 9d. per ton cash; 88s. 3d. one month; hematite 
mixed numbers, 115s. per ton cash, 116s. one month ; 
Middlesbrough, 88s. per ton cash, 88s. 6d. one month ; 
Scotch, 94s. 3d. per ton cash, 95s. one month; Welsh 
hematite, nominal ; East Coast hematite, nominal ; West 
Coast hematite, nominal. Steel bars: Siemens, £13 per 
ton Bessemer, £13 per ton. Steel rails, heavy sections 
£11 per ton. 














ARTIFICIAL ARMS FOR MAIMED SOLDIERS. 
(From our Swiss Correspondent.) 


BERNE, March 12th. 


In Tae Enaineer of January 21st last T had an article 
upon war cripples in Austria and Germany, which has been 
widely reproduced, not only in the English and American 
Press, but also in neutral countries. I made special 
reference to the prize of £2500 offered by the German 
Institute of Engineers for the best artificial hand and arm 
to serve the purpose of those who habitually work wit}, 
their hands. It was stipulated that the hand musi 
combine in the highest possible degree lightness, conveni- 
ence, durability and cheapness. Another condition laid 
down was that the maimed man should himself be able 
to adjust and detach the arm. The prize was open not 
only to Germans, but also to Austrians and Hungarians. 

The result of this competition has now been announced. 
Eighty-two artificial arms were sent in, sixty of which 
complied so nearly with the requirements of the Institut« 
of Engineers as to be thought worthy of being subjected 
to very close examination by experts and tried on armless 
war cripples. The examining committee of experts 
who judged the arms was composed of engineers, medica! 
men and makers of artificial limbs. After repeated trials 
not one of the arms was considered good enough to have 
merited the original prize offered, but a second prize of 
M. 5000 (£250) and a third prize of M. 2500 (£125) were 
awarded to two Germans, one from Diisseldorf and the 
other from Aix-la-Chapelle. Furthermore, one arm sent 
in by a Viennese was considered good enough to receive 
a prize of M. 1500 (£75), and in three other cases, one 
being that of a Buda-Pest man, a prize of M. 1000 eaci 
(£50) was awarded, while there were eleven cases singled 
out for honourable mention. 

When this prize was first offered by the German Institute 
of Engineers last January, the President publicly expressed 
the hope that such an arm, if it could be produced, would 
be of benefit not only to German and Austrian war cripples, 
but to men all over the world who had lost an arm or arms. 








LABOUR AND WAGES. 


THE Board of Trade Labour Gazette for March says that 
in February the high levei of employment was fully main- 
tained, and the percentage of unemployed amongst the 
trade union members was the lowest ever recorded. 
Special steps are being taken to increase the number of 
women workers. At iron and steel works employment 
continued very good, and much overtime was worked. 
The engineering and shipbuilding trades continued to 
work at high pressure, with much overtime and an un- 
satisfied demand for labour. Trade unions with a net 
membership of 947,104 reported 4972, or 0.5 per cent., 
of their members as unemployed at the end of February, 
1916, compared with 0.6 per cent. at the end of January, 
1916, and 1.6 per cent. at the end of February, 1915. 
The war bonuses and increases in rates of wages reported 
as taking effect in February “affected over 204,000 work- 
people, and amounted to about £12,500 per week. The 
principal changes affected 120,000 coal miners in Durham, 
20,000 iron puddlers and millmen in the Midlands, and 
14,000 warkpeople in wool sorting and combing establish- 
ments at Bradford. The number of disputes beginning 
in February was thirty-eight, and the total number of 
workpeople involved in all disputes in progress was 12,831, 
as compared with 11,697 in the previous month, and 31,060 
in February, 1915. The estimated total aggregate dura- 
tion of all disputes during the month was 102,600 working 
days, as compared with 97,600 in January, 1916, and 
208,600 in February, 1915. 








INSTITUTION OF NAVAL ARCHITECTS. 


As already announced, the meetings of the Institution of 
Naval Architects will be held in the Hall of the Royal Society 
of Arts, John-street, Adelphi, on Wednesday, April 12th, morning 
at 11 o’clock, afternoon at 3 o’clock, and evening at 7.30 o'clock ; 
and on Thursday, April 13th, morning at 11 o'clock and after- 


noon at 3 o’clock, : ; 
Owing to the continuance of the war, the Council has decided 


that it would be unsuitable for the customary entertainments 
to be given; the annual dinner and evening reception will 
accordingly not take place. 3 

The first business of the meeting will-be the election of the 
President, the Earl of Durham, who will read an address. 
The following papers will then be dealt with :— 


WEDNESDAY, APRIL 12TH. 


MorninG MEETING, AT Il O'CLOCK, 
(1) “On the Work of the Load Line Committee,” by Sir 
Philip Watts, K.C.B., F.R.S., LL.D., D.Se., Honorary Vice- 


President. E 4 3 
(2) “Some Questions in Connection with the Work of the 


Load Line Committee,” by Mr. W. 8. Abell, member of Council, 


AFTERNOON MEETING, AT 3 O'CLOCK. 


(3) “ The Laws of Skin Friction of a Fluid in Stream Line and 
in Turbulent Motion along a Solid of Great Length,” by Mr. 
Charles H. Lees, D.Sc., F.R.S. . 

(4) “Skin Friction Resistance of Ships and our Useful Know- 
ledge of the Subject,” by Mr. G. 8. Baker, member. _ ; 

(5) “ Experiments to Determine the Resistance of Bilge Keels 
to Rolling,” by Professor T, B. Abell, member. ts 
(6) “ An Experimental Tank Reproducing Wave Motion, 

by Colonel G. Russo, R.I.N., member. 


Eventnc MEETING, AT 7.30 O'CLOCK. 
(7) “A Brief Summary of the Present Position of the Marine 
Diesel Engine and its Possibilities,’ by Engineer-Lieutenant 


W. P. Sillince, R.N. (Ret.), member. 
(8) “On the Co-ordination of Propeller Results,’”’ by Mr. J. 


Denholm Young, member. ? f 
(9) “ Note on the Maximum Propulsive Efficiency of Serew 


Propellers,” by Mr. T. C. Tobin, member. 


THURSDAY, APRIL 13ru. 
MorninGa MEETING, AT 1] O'CLOCK, 
(10) “Sub-division of Merchant Vessels: Reports of the 
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Bulkhead Committee, 1912-1915,” by Sir Archibald Denny, Bart, 
LL.D., Vice-president. 

(11) “Strength of Watertight Bulkheads,” by Mr, J. Foster 
King, member of Council. 

(12) “Some Effects of the Bulkhead Committee’s Report in 
Practice,” by Mr, A, 'T. Wall, associate-member, 


AFTERNOON MEETING, AT 3 O'CLOCK. 


(13) “‘ Notes from a Collision Case,”” by Mr. John Reid, 
member. 

(14) “Shipyard Oranes of the Rotterdam Dockyard Com- 
pany,” by Mr. M, G. de Gelder, member. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royat Instrrution or Great Briratn.—-Albemarle-street, 
Piccadilly, W. he Discourse will be delivered by Professor 
W. M. Bayliss, F.R.S. The subject is “‘ The Mechanism of 
Chemical Change in Living Organisms.” At 5,30 p.m. 

THe Nortu-East Coast InstiruTion Or ENGINEERS AND 
SurpsuiLpers.—-In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Discussion on “* The 
Education of Youths before and during their Apprenticeship,” 
by Principal V. A. Mundella, At 7.30 p.m. 

Puaysicat Sociery or Lowpon.—-At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
‘*‘A New Method of Determining Ionic Velocities,’’ by Mrs. 
Griffiths ; ‘* An Explanation of the Migration of Ions,” by Dr. 
8. W. J. Smith, F.R.S.: ‘‘ A Method of Exhibiting the Velocities 
of lodine Ions in Solution,” by Dr. 8. W. J. Smith, F.R.S. At 
5p.m. Editing Committee meeting at 4 p.m. Council meeting 
at 4.15 p.m, 

SATURDAY, MARCH 25ru. 

Tue Institution or Locomotive ENGINEERS,-At Caxton 
Hall, Westminster, A paper will be read by Mr. C. F. Dendy 
Marshall, “The Dendy-Marshall Four-cylinder System for 
Locomotives.” At 2.30 p.m. 


MONDAY, MARCH 27rx. 


Royat Socrery or Arts.—-John-street, Adelphi, London, 
W.C. Fothergill Lecture: “‘ Surveying: Past and Present,’’ 
by Mr. E. A, Reeves. At 4.30 p.m. 


TUESDAY, MARCH 28rx. 

THe Royat Sanrrary Instirure.—At 90, Buckingham 
Palace-road. A discussion will take place on ‘** Made-down and 
Tenemented Houses,” to be opened by G. M. Pettit, Chief 
Sanitary Inspector, Kensington. At 4.15 p.m. 


WEDNESDAY, MARCH 29rx. 

Tue InstiruTion or Exvecrricat ENGINEERS: STUDENTS’ 
Secrion.-Victoria Embankment, London, W.C. Annual 
general meeting. At 7.45 p.m. Fs 

Tue Worsuiprut Company or CARPENTERS.—-At the Car- 
penters’ Hall, London Wall, E.C.  “ Indian Building: Ancient 
and Modern,” by Sir Krishna G. Gupta, K.C.S.1. At 7.45 p.m. 


FRIDAY, MARCH 3isr. 


Tue Royar Sanrrary Instrrutre.—-At the Physics Theatre, 
University, Liverpool. A discussion will take place on ‘“‘ Tuber- 
cular Diseases of Children and Milk Supply,”’ to be opened by 
Professor J. Martin Beattie. At 3.30 p.m. 

Roya Instirution oF GREAT Briratn.—-Albemarle-street, 
Piceadilly, W. The discourse will be delivered by Professor A. 
Fowler, F.R.S. The subject is “* The Spectra of Hydrogen and 
Helium.” At 5.30 p.m. 


TUESDAY, APRIL 3rep. 


THE ASSOCIATION OF SUPERVISING ELecTRICTIANS.—-St. Bride’s 
Institute, Bride’s-lane, E.C. Paper on ‘A.C. Motors,” by 
Mr. H.C, E. Jacoby. At 8 p.m. 


WEDNESDAY, APRIL 5ru. 


Tue Instrrure or Sanrrary Encrneers.—-At Caxton Hall, 
Caxton-street, Westminster. “ Planning for a Manufacturing 
‘Town of Fifty Thousand Inhabitants.” Fellowship Thesis by 
André Le Marchand. At 7 p.m. Discussion to follow. 

THe Worsarprut Company OF CARPENTERS.—At the Car- 
penters’ Hall, London Wall, E.C. “ British Forestry Before 
and After the War,” by Mr. William Dawson. At 7.45 p.m. 


WEDNESDAY, APRIL 12rx. 

Tue InstiruTtion OF AUTOMOBILE ENGINEERS.—At the 
Surveyors’ Institution, 12, Great George-street, Westminster. 
* From Engine to Axle,”’ by Major B. W. Shilson, A.S.C. At 
8 p.m. 








CATALOGUES. 


From Rimington Bros., of Abbey-street, Carlisle, we have 
received a catalogue dealing with a valveless force-feed lubri- 
cator, for which many important advantages are claimed. 

From the General Electric Company, of 67, Queen Victoria- 
street, London, E.C., we have received a catalogue dealing 
with Robertson carbon filament lamps. Prices are given for 
lamps of different voltages and candle-powers. 

THE S.R.O. Ball Bearing Company, of 115, Southwark-street, 
London, E.C., has sent us a new catalogue dealing with ball 
bearings. The advantages of these ball bearings are fully 
described. Many lists of dimensions, weights and prices are 
given. 

From Smart and Brown, Erith, Kent, we have received a 
neat wall calendar for the present year. It bears illustrations 
of the firm’s manufactures and has monthly tear-off sheets. In 
the centre of the card on which these sheets are mounted is an 
excellent picture of one of the Thames Police motor launches, 
eight of which were supplied to the Thames Police in 1915, 

From A. P. Lundberg and Sons, of 477 to 489, Liverpool- 
road, Islington, we have received the fourth edition of the 
firm’s “ Lektrik ’’ lighting connections booklet. This edition 
brings the number printed since its first appearance in 1912 to 
35,000. It contains a new section on automobile controls and 
various corrections and additions have been made elsewhere. 








Contracts.—We are informed that Messrs. Brunner, Mond 
and Co. have just placed a repeat order for a second fire-engine 
of the Merryweather ‘‘ Hatfield”’ type for the protection of 
their works at Northwich. The new machine will be fitted with 
a fire pump capable of delivering 450 gallons per minute, and 
arrangements will be made for a “‘ first-aid” jet from the 
main pump. A set of telescopic ladders will also be carried 
on the vehicle.—-A. Blyde and Co., the Wallace Steel Works, 
Sheffield, have just received intimation from the County Borough 
of Middlesbrough that their tender for the supply of “ Crutch 
Brand “ tooi steel, &c., during the twelve months ending March 
3st, 1917, has been accepted. 





BRITISH PATENT SPECIFICATIONS. 


When an tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, : 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








STEAM GENERATORS. 


7398. May l7th, 1915.—ImMproveEMENTS IN ANTI-INCRUSTA- 
TION BRIQUETTES, OR BLOCKS, ESPECIALLY FOR USE IN 
StEAM Borers, Richard Barton, of Myton Place, Hull, 
York. 

Briquettes, or blocks, in acéordance with this invention, 
consist of a combination of zinc, vegetable matter containing 
tannin and alkali, or alkali compound—to which graphite may 
be added—intimately mixed together, and moulded to any 
required size and shape for convenient use. The zinc and alkali, 
or alkaline compound—-and also the graphite when used—should 
be in a finely powdered condition. The use of zinc and alkali 
together is known to have a beneficial effect, and it has been 
found that the use of vegetable matter containing tannin will 
assist in removing scale and in preventing pitting and corrosion, 
whilst the alkali, or alkaline compound, acts also as a water 
softener and detergent, as is known. Suitable proportions and 
ingredients are, for example, the following :—-Zine powder, from 
33 to 50 parts by weight; vegetable matter containing tannin 
from 40 to 57 parts by weight; alkali or alkaline compound, 
10 parts by weight. If graphite be used, it may be in addition 
to the foregoing quantities, or in substitution for the part of 
one or more of them.—-March Ist, 1916. 


MOTOR CARS AND ROAD’ TRAFFIC. 


4292. March 18th, 1915.—ImMerRoveMENTS IN’ DETACHABLE 
WHEELS FOR Motor Cars AND THE LIKE, Adolph Saurer, 
of Maschinenfabrik Arbon, Switzerland. 

Referring to the drawings, A denotes the driving shaft, B the 
rear axle, and C the rotatable collar mounted on ball bearings. 
The wheel having a hub D, spokes E, and the brake drum F 
attached thereto is detachably mounted on the collar C. The 
lugs or claws H of the driving dise K on the end of the driving 
shaft A take into corresponding recesses in the hub D, whereby 
the driving shaft and the wheel are directly coupled together. 


N°4292 






= } 
ah SARA 
* 
. 






[IZ = Wie § 
WANANAAAAAAASSARRAARRARAR GAAS 








y >>> >> 
Yi t¢ a 





In addition, the shaft is connected by screws. L with the collar 
C, and the hub D is similarly connected with the collar C by 
screws N. The connection described is such that after the 
serews N have been removed the car wheel can be detached, 
whilst, after the screws L have been removed, the shaft A is 
detachable, and in both cases the part not detached remains 
connected with the rotatable collar C_—March Ist, 1916. 

6964. May 10th, 1915.—AN ImprRovED AGRICULTURAL MoToR 
Tractor, Hugh Percival Dungey, of Middletons, Cran- 
brook, Kent, and W. Weeks and Son, Limited, of Persever- 
ance Ironworks, Maidstone. 

The horizontal frame A is preferably made of channel section 
steel. The frame is carried by four travelling wheels B B and 

CC. On the outer circumferential surface of each of the two 
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wheels B B is fixed a series of cleats or grips D, which project 
over the outer edges of the wheels, on each of which a spur gear 
ring E is fixed, the two wheels being used to propel the tractor. 
The other two wheels C C are of less diameter than the wheels 
B B and are used for steering the tractor. On the frame A is 
fixed an internal combustion engine F or other suitable motor, 
parallel with the frame. In a suitable position on, and at right 
angles to, the frame a countershaft H is fixed, on which counter- 








shaft is fixed a bevel spur wheel K. On each end of the counter- 
shaft H is fixed a spur pinion L L, one engaging with each of the 
spur rings E fixed to the wheels B B. The driving shaft of the 
motor is connected by a universal coupling to a cardan shaft M, 
to which is fixed a bevel spur pinion N, which engages with the 
bevel spur wheel K fixed to the countershaft. The countershaft 
bevel spur wheel and bevel spur pinion N and the cardan 
shaft.and shaft H are enclosed in a casing P, preferably made of 
cast iron.—March lst, 1916. 


SWITCHGEAR. 


3001. February 24th, 1915.—ImproveMENTS IN ELecrric 
CIRCUIT-BREAKERS, Frederick Brereton Holt, of Greenfield 
Farm, Antrobus, near Northwich. 

A is a base or panel to which the fixed metallic contacts BC 

of the circuit breaker are secured, the contacts being formed of 

metal strip, preferably copper, bent to approximately a U-shape 
with parallei limbs D, which pass from the front to the back of 
the base A. The contacts are situated vertically one above the 
other, a fixed carbon contact or face E, at which the final break 
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of the circuit occurs, being placed vertically above the uppe 

contact B, to which it is electrically connected. Each metallic 
contact is formed with a projection or toe F, by means of which 
the contact face G is extended vertically upwards so as to increase 
the area against which the contact face of the movable contact 
H and the metallic shunt contact K of the circuit breaker make 
connection when the circuit is closed. The fixed earbon contact 
E is conveniently carried by strips L secured by bolts M to 
the sides of the upper main contact N. The advantages of 
this construction are fully described.—March Ist, 1916. 


3763. March 9th, 1915._-IMPROVEMENTS IN OR RELATING TO 
ExecrricaL Fuse Boarps, John Henry Tucker, King’s- 
road, Hay Mills, near Birmingham, and John Ashworth 
Crabtree, Clement-road, Yardley, near Birmingham. 

A is the casing for the fuses, adapted to be secured in any 
position, and in which casing the fixed contacts B are incorporated 
and adapted for engag t with contacts provided at or near 
the extremities of the handles or carrier bers C, a b 
of which are accommodated in the one casing. Each handle 
or carrier member C carries between its contact portions.a fuse. 
D is a shield of insulating material. The shield D is secured 
within the fuse casing A, as, for instance, by being screwed to 
angle brackets E provided at points, and the shield is adapted 
to occupy such a position that when the carrier members C are 
assembled, the contacts thereof, the fuse between such contacts, 
and the contacts B with which such contacts are adapted to he 
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engaged, are all enclosed. For this purpose the shield D is 
furnished with apertures F, through which the fuse and its 
contacts are passed, thereby forming a protecting partition on 
all sides thereof. For this purpose the shield D involves portions 
such as G, which extend between adjacent fuse carriers. These 
portions G may be integral with the other part of the shield D, 
or they may be separate and secured thereto in any suitable 
manner, as, for instance, by screws, rivets, or other convenient 
means. Certain of the fuses are disposed in a plane further from 
the back of the casing than the other fuses, for which purpose 
two separate shields D are assembled, one in respect of the fuses 
in the one plane, and the other in respect of the fuses in the 
other plane. Between the two shields D a protecting member 
H may be incorporated.—March Ist, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


2721. February 19th, 1915.—IMPROVEMENTS IN OR RELATING 
To PresskEs, Maschinenfabrik Sack, G.m.b.H., of Dusseldorf- 
Rath, Germany. 

A is the pressing piston, B the cylinder for the piston, and C 
= piston which is driven by an excentric, operating the piston 
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A through the medium of a compressed liquid contained in the 
space D enclosed between the two pistons. E is the table in 
which the material under treatment is inserted, and F is the die 
by means of which it is intended to reduce the thickness of the 
material to the thickness represented by the line IV.,. the 
reduction in thickness having to take place in stages, for instance, 
L., IL., I1L., and TV., in such a manner that at all these stages 
the pressure is interrupted and simultaneously the die Fis removed 
from the material so that the air can escape. In the illustrated 
construction this is obtained by enabling the liquid medium 
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contained in the space D between the pistons A C to escape, the 
valve G being, to this end, raised by the lever H operated from 
a cam I, but preferably also formed into a hand lever. By 
allowing the liquid medium to escape into a storing receptacle 
K the piston A and the die F are removed from the material 
under treatment owing to gravity. When the cam I is out of 
the reach of the lever H the valve G closes, whereupon the press- 
ing Operation is repeated. By means of a pressure gauge con- 
nected with the space D it is possible to read the various stages 
of pressure, and the latter may be varied by adjustment of the 
cam I.—March Ist, 1916. 


ORDNANCE AND ARMOUR. 


2694. February 19th, 1915.—-A Serine ARMoUR-PLATE, Saichi 
Shimamoto, of 7, Gocho-Me, Ikura-Cho, Azabu-Ku, Tokyo, 
Japan. 

A indicates a right-hand helical steel spring, B a left-hand helical 
steel spring, D E F steel wire or wire rope, and G and H iron or 
steel plate or plates or other suitable elastic substance. The 
right-hand helical steel springs A and left-hand helical steel 
springs B are alternately interlaced and strengthened by steel 
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wires or wire ropes D, E and F passing through all the inter- 

stices. This spring armour-plate is provided with an iron or 

steel plate at one side, as at G, or on both sides, as at G and H, 

and secured in place by rivets or iron I-bars I and Y and rivets. 

—March Ist, 1916. 

2849. February 22nd, 1915.—IMPROVEMENTS IN OR RELATING 
TO SUBMARINE Mrngs, Vickers Limited, of Vickers House, 
Broadway, Westminster, and Thomas Keppel North, 
Engineer, of Vickers Limited. 

The chief object of the present invention is to provide improved 
means for readily altering the effective length of the plummet line 
at will prior to the launching of the mine. A is the cylindrical 
member having a helical circumferential groove for the reception 
of the plummet line B, and C is the casing detachably connected 
to the upper end of this member by screws D D or otherwise to 
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eave an annular space E for enabling the plummet line to 
uncoil. F is the stop-piece, which, in the example shown, 
comprises a pin carried by spring arms G G, which engage with 
the rounded surface of the casing C to hold the pin in its adjusted 
position. H represents the holes in the casing C and K those 
in the lands between the helical grooves in the member A. 
The holes are preferably so arranged in relation to the diameter 
of the member that a minimum adjustment of lft. in the length 
of the plummet line can be obtained. The adjustment is effected 
by disengaging the pin F from the hole in which it is situated 


and moving it, together with the spring arms G G, into a position 
to engage with the required hole, The middle drawing shows the 
plummet line B partly uncoiled and its further uncoiling prevented 
by the pin F. The casing C has a funnel-shaped mouth for the 
plummet line, and in order to keep the line tightly coiled in the 
groove a clamping device is used. This device, in the example 
shown, comprises a finger-piece X engaging with the free part 
of the plummet line and connected to the cylindrical member 
through the intermediary of a nut or screw Y and a spring washer. 
The finger-piece is pushed to one side when the plummet line 
commences to uncoil and then ceases to operate upon the line. 
March Ist, 1916. 


MISCELLANEOUS. 


2834. February 22nd, 1915.—Process FoR 
ELEMENTAL SULPHUR FROM SuLPHUR Gases, William 
Francis Lamoreaux and Charles William Renwick, both 
citizens of Isabella, Polk, State of Tennessee, United States 
of America. 

A designates a furnace shaft having a grate B at the bottom 
A gas inlet C is provided below the grate Band a gas exit D 
above. <A body of coke particles is placed on the grate, filling 
the furnace shaft up to the gas exit, so that a current of gas 
passing in at the inlet will pass up through the coke and out to 
a condenser. The top of the furnace shaft is open and is provided 
with a removable cover E for filling the furnace with fine particles 
of coke. A flue is provided whereby the gas is drawn in at the 
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inlet and up to the sulphur condenser, from which the products 
of combustion are discharged into a chimney. The electric 
circuit comprises conductors terminating in electrodes F, which 
in the present instance enter through suitable openings at 
opposite sides of the furnace body, in which suitable porcelain 
insulation tubes F' are placed to cause the electric current 
passing from one electrode to the other to pass through the body 
of coke in the furnace.—March Ist, 1916. 


10,058. July 10th, 1915.—Improvep MEANs For DISCHARGING 
Retorts, Gibbons Brothers Limited, of Dibdale Works, 
Lower Gornal, Stafford, and Edward Masters, of 142 and 
143, Palace-chambers, Westminster, London, S.W. 

A is the retort, B the closed end, C the mouthpiece, D the lid 
or cover, FE. the ascension pipe, F the draw-plate made of about 
the same shape but smaller than the cross-sectional shape of 
the interior of the gas retort, as is usual, and having jointed at 
G or otherwise fixed to its front face and at about the centre of 
the retort an improved draw-rod H, which is a bar of round 
section or of other solid section hooked at its front end K, and 
made somewhat shorter than is the internal length of the retort 
and mouthpiece, and thus will not be subjected to the full heat 
of the retort until the charge is practically ready to be with- 
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drawn, and therefore will not be burnt away so quickly as will 
the usual flat section draw-bar which lies on the bottom of the 
retort. When charging the retort the draw-bar H can be raised 
as indicated by the dotted lines so as to form but a very slight 
obstruction to the throwing in of the first part of the charge at 
the back of the retort and then moved down again to its proper 
central position until the charging is completed. The joint of 
the draw-bar H to the draw-plate F has preferably to be a stop 
joint to limit the turning movement of the draw-rod to a very 
small angle as indicated by the dotted lines, and to maintain 
the draw-plate somewhere about at right angles with the draw- 
rod as they are being moved along into or out of the retort. Or 
the connection of the draw-rod to the draw-plate may be rigid 
and still permit of a slight turning up of the draw-rod during the 
first portion of the charging of the retort.—March 1st, 1916. 








Deatu oF Norep IMPLEMENT MAKER.—The death took place 
at Maybole, Ayrshire, on Sunday, March 12th, of Mr. John 
Marshall, J.P., managing director of Alexander Jack and Sons, 
agricultural implement makers, Maybole. Mr. Marshall, who 
was in his seventy-seventh year, had enjoyed excellent health 
until quite recently. His death will be felt as a distinct personal 
loss by a very large circle of farming and general friends. He was 
a native of Auchtermuchty, in the east of Scotland, and about 
forty-six years ago he went to Maybole to join the firm of 
Alexander Jack and Sons. He married a daughter of Mr. Jack, 
and in 1876 he was assumed a partner in the firm. 
he became sole partner on the death of his fathe:-in-law. From 
that time onwards he led a very busy life, extending and 
strengthening the business by close study of new requirements 
and by widespread travel. Much of his spare time was devoted 
to public duties. He was Burgh Commissioner for eighteen 
years and Provost of the burgh for three successive terms, 





A year later | 


THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tor ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 





On each of three of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 





No. 15,738/08.—-Setting type or matrices, Relates to means 
for cancelling the action of incorrect groups of holes in perforated 
strips used for controlling automatic type or matrix-setting 
machines, A whole line, a word, or a single character can be 
cancelled by the use of different cancelling signals. At the end 
of the cancelled part the strip is brought into action again by 
an inserting signal, which, in the case of a cancelled line, may 
be the usual line signal, and, in the case of a word, the word- 
space signal. Schnellset hinen-Ges., Germany. 

No. 15,769/08.—Small-arms ; breech actions, sliding breech 
block ; magazines. In a gas-operated gun an annular piston 
surrounds the muzzle end of the barrel, and slides in a chamber 
‘which communicates at its forward end with two gas ports. 
The sleeve forming the chamber can be rotated so as to close 





the gas ports and thus stop the automatic action. Oecster- 
reichische Waffenfabriks-Ges,, Austria, 
No, 16,161/08.—Setting type; typewriters. Relates to 


means for cangelling the action of incorrect groups of holes in 
perforated strips used for controlling type-setting machines. 
The machine for perforating the strip is provided with means 
for making special signals whereby lines, words or individual 


symbols may be cancelled. Schnellsetzmaschinen-Ges., Ger- 
many. 
No. 16,183/08.—Telephone systems; telegraphs. Relates 


to methods of strengthening weak telephonic or telegraphic 
currents, capable of modification for use in telephonic trans- 
mitting systems, and in some forms for telegraphic transmission. 
Schiessler, J., Vienna. 

No. 16,343/08.—Small-arms ; breech actions, sliding breech 
block ; protecting from dust. Relates to rotary slides or covers 
for closing the slot in which the handle of a gas-operated gun 
slides, and consists in forming the front end of the cover with an 
oblique rib, which engages a groove in a projection from the 
handle so that the cover is turned to uncover the slot when 
the handle is pulled back. Oecsterreichische Waffenfabriks Ges., 
Austria. 

No. 16,533/08.—Bearings; cooling bearings; lubricating. 
A shaft bearing for turbines, &c., is cooled by circulating lubricant 
through passages in the body of the bearing. The upper and 
lower brasses are formed with external ribs, the spaces between 
which constitute a tortuous passage through which the lubricant 
passes before reaching the bearing surfaces. Vereinigte Dampf- 
turbinen-Ges., Berlin. Dated October Ist, 1907. 

No. 16,587/08.—Ordnance ; Tield carriages ; mountings. In 
recoil apparatus of the kind in which the piston is provided with 
a part capable of rotation mounted thereon, a ring of bearing 
balls or anti-friction rollers is interposed between the rotating 
part and the abutment face of the piston, against which the 
rotating part is = by the liquid pressure during the recoil. 
A similar ring of balls may be interposed between the retaining 
plate and the rotating part. Krupp Akt.-Ges., F., Germany. 
Dated November 5th, 1907, 

No. 16,588/08..—Ammunition. Projectiles containing a 
smoke-producing combustible charge have an adjustable time 
fuse for igniting this charge. Holes are provided for the escape 
of the flame. The projectiles are specially applicable for 
bombarding war balloons. A suitable charge consists of a 
mixture of black powder, saltpetre, magnesium and _ resin. 
Krupp Akt,-Ges., F., Germany. Dated October 30th, 1907. 

No. 16,608/08.—Road trains. The leading vehicle of a 
road train has its steering and driving axles set close together 
so as to minimise their difference in track, while succeeding 
vehicles are single-axle cars, coupled together midway between 
their axles. The train may be driven electrically or mechani- 
cally. Landwehr von Pragenau, O., Vienna. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, March Ist. 

THE extremely urgent demand for steel billets and for basic 
open-hearth have sent prices upward this week along with heavy 
advance in steel plate for autumn delivery. Crude iron of all 
kinds has again developed later delivery activity, because of 
the increasing certainty that capacity will not equal remote 
demands. There is a general unwillingness to accept 1917 
business for various reasons, but notwithstanding that fact, 
there is more of such delivery business being offered than would 
be supposed. Munitions are still urgently demanded, and ship- 
ments across the water are assuming more nearly normal pro- 
portions. Home demand for all mill products is steadily broaden- 
ing. This has been a good week for steel rails. The volume of 
business in steel cars would be double if the material could be 
had; the same is practically true of bridge building. Every 
product of the sheet mills is sold months ahead, Building enter- 
prise will be obliged to hold in. A considerable percentage of 
the present demand represents anxiety to have material when 
wanted, while the high prices prevailing are due in some measure 
to this state of mind. Prices for mill products are above a 
strictly legitimate and normal level, and yet farther advances 
are inevitable. Steel plate leads all others, because ot a 
boat, bridge and car building pressure. Those thoroughly 
familiar with the situation know that requirements for very 
large quantities of material are being held in reserve in the 
belief that an inevitable reaction will set in as to prices. Intense 
anxiety prevails as to the outcome in diplomatic channels. 
Cincinnati wants 10,000 tons of steel for structural purposes. 
a new pig iron buying movement has set in, in view of the 
stronger evidences of a shortage before midsummer. ‘The copper 
market has shown an unexpectedly quiet tendency, but there is 
still an abundance of inquiries for later delivery, and, the fullest 
possible supply will no doubt be required. Up to last Saturday, 
February 26th, the total exports of copper were 19,375 tons. 
Quotations 274. 
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and soap solution. These tanks are provided with 
beaters and a number of rollers, through which the 
cloth is drawn as it passes through the tanks. In 
some cases the process has to be carried out more 
slowly, and in such cases soaping “‘becks”’ are 
used. These becks are generally arranged in series, 


with some dye material such as an aniline salt. Then 
it is dried, but the colour is neither developed nor 
No. 11° | fixed on it. It is first passed through the printing 
tileas | machine, where chemicals having the property of | 

PRINTING. | preventing the development of the colour are printed 

THE application of colouring matters to cloth | upon it, either alone or in combination with’ other 
is brought about in various ways. The simplest | colouring matters. The cloth is then submitted to | and the cloth passes through the whole of them. The 
is to print the colours directly on the cloth. It | the process of steaming and the printed pattern is | soap solution entering at one end of the series, 
necessitates the mixing of the colouring matters with | obtained upon a coloured ground. | passes also through all the becks, and is then dis- 


MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
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Fig. 2—PLANS £0OF BLEACHING, 


mordants or coagulants to effect their permanent 
union with the fibres in the fixing operation. In 
what is known as the ‘steam style’’ the colours 
are insoluble pigments or lakes mixed with albumen. 
The fixing is accomplished by submitting the printed 
and dried pieces to the action of steam, which renders 
the thickening material insoluble in water while 
binding the pigment to the fibre. In the ‘‘ mordanted 
and dyed styles,” such as those using alizarin, the 
colours are not applied directly to the cloth in the 





Fig. 3—PLATE SINGEING MACHINE—MATHER AND PLATT, 


printing machine. Instead, metallic oxides are 
used. These have the property of attracting alizarin 
from its solution, and if cloth on. which they have 
been printed and fixed is exposed for some time in 
a heated dye bath of alizarin, the colour is only taken 
up and fixed on those portions on which the metallic 
oxides have been first deposited. In the “ discharge 
style” of printing, the cloth is first impregnated 
throughout its whole substance, that: is, “. ‘ padded,” e 
* No. I. appeared March 24th. 





DYEING, PRINTING, AND FINISHING 


FIXING THE COLOURS. 

To fix the colouring matter the cloth is sub- 
jected to a steaming process to effect the com- 
bination of the colouring matter and mordant on 
the fibre of the cloth. There are two systems of 
steaming printed goods. In one the pieces are placed 
in batches in a steaming chamber or “ cottage ”’ into | 
which steam of the required pressure is admitted. | 
In the other system the cloth passes in a continuous 
manner through a long steaming chamber, the speed 
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WORKS 


charged into the drains. The cloth travels through 
the becks in the opposite direction, and hence it 
comes into contact with gradually cleaner liquor as 
it progresses through the machine. 

In what is known as the madder or dyed style of 
printing the fixation of the mordant on the cloth is 
effected by a process called ‘‘dunging.” The 
| mordants have during their passage through the 
| drying process been to a large extent fixed on the 
‘cloth, but there is also a quantity of the mordant 














LIMITED 


of passage being regulated to allow the fixing process | 
to be effectively carried out. The continuous system 
is chiefly employed in connection with calico printing. 
After the process of fixing has been completed the 
printed fabric has to undergo a soaping and washing 
operation in order to remove the starch or gum that 
| was mixed with the colours to give the desired 
consistency for use on the printing rollers. The 
machine for this purpose comprises one long tank | 
divided into several compartments for the water | 











Fig. 4—GAS SINGEING MACHINE—MATHER AND PLATT, LIMITED 


in such a condition that it would leave the cloth and 
cause the latter to dye a weak shade in its pass- 
age through the beck. The dunging process is 
necessary to prevent this trouble and consists in 
passing the cloth through a series of tanks similar 
to the soaping machine, in which is a solution of 
cow dung or arseniate of soda. The cloth is drawn 
slowly through these tanks and afterwards through 
two hot-water washing machines for cleansing 
purposes. 
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“ FINISHING ” PROCESSES. 


In what has preceded we have given a brief review | 


of the processes through which most cotton fabrics have 
to pass between leaving the loom and issuing as printed 
and dyed materials. But therestill remain certain finish- 
ing processes, such as stiffening or filling, conditioning 


cloth by means of wooden fallers, or spring hammers. 
Finally, there is the process of embossing, which 
produces any desired design on a piece of cloth, and 
in some cases a silk-like lustre is produced called the 
schreiner finish by a modification of the embossing 
process. 
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Fig. 5—GENERAL ARRANGEMENT 


or damping, stretching, beetling, and calendering. In 
the process of stiffening boiled starch or mixtures of 
gum, starch, china clay and other ingredients are 
applied to the cloth to give it a certain amount of 
stiffness. The operations are divided into two 
classes known as “ pure starching’’ and “ back fill- 
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OF PLATE SINGEING MACHINE 


BLEACH AND DYE WORKS MACHINERY. 

The foregoing outline practically covers the many 
processes through which the fabrics have to pass 
before they reach the buying public, and we shall 
now proceed to deal with the various important 
appliances which are involved in their production 
from the bleach croft to the 
finisher. For further and more 
minute details of the processes 
of printing we would refer our 
readers to ‘“‘The Printing of 
Textile Fabrics,’ by C. F, Sey- 
mour Rothwell, from which 
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Fig. 6—TRAVERSE MOTION OF PLATE SINGEING 


ing.” In the former the primary object is appear- 


ance, and the operation consists in forcing by pres- | 


sure a certain amount of starch or paste or other 
ingredients into and between the threads of the 
fabric, thus giving a feeling of “‘ body ” to the cloth. 
In “back filling,” the object 
weight, and the filling material is applied to one side 
only. 


tioned, or damped, in a special machine to prepare 
it for stretching and calendering ; the object of the 
former operation is to regain the width lost during 
the passage through the bleaching and other pro- 
cesses; this is effected by means of expanding 
rollers, stenters, and other devices, and the machines 
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Fig. 7—DIAGRAM OF GAS SINGEING MACHINE 


on which the work is done will be described later. 
After the width has been regained the cloth is ready 
for its passage through the calenders. The object of 
these machines is, in the first place, to close together 
the threads by flattening them so as to fill up the 
interstices. In the second place, this operation has 
the effect of producing a smooth glossy finish on the 
fabric, the result being brought about by the mois- 
ture in the cloth together with the heat and pressure 
applied by the rollers. The degree of gloss is 
affected by different temperatures, pressures, and 
speed of passage through the rollers. Sometimes it 
is desirable to produce a thready and linen-like 
appearance, and this is obtained by means of beet- 
ling, which consiste of the flattening out of the 
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The cloth, after stiffening and drying, is condi- | 





much of our information for this 
general review of the processes 
has been obtained. 

From the plan—Fig. 2—of a 
modern bleaching, printing, dye- 
ing and finishing works a good 
idea can be obtained of the 
number and variety of machines 
and appliances which this indus- 
try requires, whilst the plan 
shows diagramatically a scheme 
for the general lay-out to ensure 
a-continuity of the various 
operations in the most conven- 
ient and economical manner. The 
plan has been designed by Sir 
James Farmer and Sons, Limited, Manchester, to whom 
we are indebted for permission to reproduce it. 
| Although the number of firms which make machinery 
| for this class of work is fairly large, there is a great 
| similarity in the design of many of the appliances, 
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MACHINE 


is to increase the | 


Taking, then, the appliances as closely as practi- 
| cable in their chronological order, the first to receiv« 
| consideration is found in the ‘‘ grey” room, and 
| is the sewing machine by which the ends of the various 
| pieces are secured together before they are submitted 
| to the processes of bleaching, &c. Of these there arv 
| several on the market, portable and fixed, some of 
which are worked by hand and others by power. 
| The stitch in all machines is of the chain variety, 
|so that while sufficiently secure for the purpose it 
| can be quickly undone by merely pulling one end. 
| It is unnecessary to describe these machines, which 


| 


| are of a kind familiar to everyone. 

} SINGEING. 

| After being sewn together the grey cloth 
is sent into another department for singeing to re- 
;}move the nap and imperfections from the face. 
Singeing machines are of two main classes, the 
chief distinction being that in one kind the nap is 
removed from the fabric by passing the latter over 
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Fig. 8-SECTION OF BURNER AND EXHAUST CHAMBER 


heated copper plates on rollers and in the other the 
material passes over Bunsen gas jets. The former is 
the older method. Fig. 3 represents a plate singeing 
machine by Mather and Platt, Limited, in which the 
plates—the two arches seen in Fig. 6—are heated by 
oil fuel. Figs. 5 and 6 show the details of the traverse 
motion and the course taken by the cloth in passing 
over the heated plates. It will be observed that 
while being drawn through the apparatus the cloth 
is caused by the swing arms shown in Fig. 6 to come 
into contact with different parts of the hot plates, 
thus enabling a large portion of the surface of the 
latter to be utilised instead of a small area, which 
would be continually cooled by cdntact with the 
cloth. The source of heat in this machine is liquid 
fuel, naphtha being recommended by the makers. 
This gravitates from a tank overhead, and is sprayed 
into the furnaces by means of an injector placed at 
the front of the furnace and operated by superheated 
steam. The furnaces are lined with firebrick, which 
is heated to incandescence and perfect combustion 








Fig. 9—GAS SINGEING MACHINE—SIR 


and we shall endeavour as far as possible to avoid 
dealing with duplicates unless there is some special 
feature which can only be detected by close inspection. 
Pressure on our space will also- prevent us dealing 
with some machines which are of a special character. 








JAMES FARMER AND SONS, LIMITED 


results. The makers claim that keener and more 
perfect singeing is effected by firing with liquid fuel 
than with solid fuel, because the plates can be heated 
more intensely and more uniformly. In addition, 
it is claimed that the heating can be effected more 
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quickly ; the labour of firing and removing ashes is 
dispensed with. The machine is provided with a 
water-box, through which the fabric passes after 
being singed, so as to extinguish any sparks which 
may be left on the cloth 

Singeing by means of gas flames is steadily super- 
seding the older method of passing the fabric over 
heated plates, Fig. 4 represents a singeing machine 
of this type, with two burners, made by Mather and 
Platt, Limited; Fig. 7-shows the course taken by 
the cloth through the machine, and Fig. 8 is a sec- 
tiona view of a burner and water-cooled exhaust 
chamber. * The cloth passes over a number of wooden 
bars to remove any creases, then immediately above 
a gas burner A of cast iron, and made in three separate 
parts, which has a continuous slot adjustable as to 
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pipe or steam box 8 to extinguish the sparks on the 
cloth as it leaves. After leaving the gas burner 
the cloth passes through the guide rollers D to prevent 
the material from sagging and also to extinguish 
sparks and burning threads. The gas flame is obtained 
through slit burners fitted with adjustments for 
regulating the width of the flame, and each burner is 
provided with taps for regulating tho flow of gas 
and air to produce the most perfect combustion. 
Sectional details of the burner are shown in Fig. 12. 
The only feature about the burner which requires a 
word of explanation is the jet, which is formed by 
two L-shaped pieces placed back to back, the space 
between being regulated by slots and set screws. 
The gas may either enter at the top of the casting or 
through the horizontal pipe, but the latter is generally 
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Figs. 10 and 1I—ARRANGEMENT OF BURNERS 


width of opening, so that the flame may be regulated 
and made of equal intensity throughout the whole 
width. Above the cloth and with its lower edges in 
contact therewith is the exhaust chamber B, with 
double walls cooled by water to prevent overheating 
and connected by pipes with the fan C. At the ends 
of the exhaust chamber are adjustable slides, so that 
the opening can be regulated to suit the width of 
the fabric. The burner is similarly fitted with slides 
for the same purpose. The object of the extraction 
fan in connection with the exhaust chamber is to 


draw the flame strongly in contact with the cloth, | 


so as to ensure thoroughness of singeing and the 
best effect from the heat of the flame as well as to 
remove the products of combustion. The second 
burner D is so arranged that it may either singe the 
same side of the cloth as the first burner or the opposite 
side. In the diagram it is shown operating on the 
opposite side. It is similarly equipped to the first 
burner as regards exhausting and regulation to the 
width of the cloth. The air for combustion is supplied 
either by a pump or rotary blower and is thoroughly 
mixed with the gas in a mixing chamber before 
entering the burners. The machines are usually made 
about 80in. wide so as to accommodate two pieces 
of cloth simultaneously, and the degree of singeing 
is regulated by the speed at which the cloth is drawn 
through the burners. With this object a variable- 
speed gear and friction plate and pulley are provided. 
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used for the admission of air, as this gives a slight 
injector action. 








LABOUR AND WAGES. 





In the absence of Mr. Lloyd George, Dr. Addison made 
a very important statement in the House of Commons 
on Tuesday night with regard to labour troubles on the 
Clyde. In reply to a ‘question he informed the House 
that at different times strikes have been brought about 
sometimes on the most trivial grounds by a self-appointed 
body known as the Clyde Workers’ Committee. This 
committee, which was originally styled the Clyde Labour 
Withdrawal Committee, has repudiated any connection 
with or allegiance to established trade unions, and decided 
about a fortnight ago to embark on a policy of holding 
up the most important munitions of war in the Clyde 
district with the object of compelling the Government 
to repeal the Military Service Act and the Munitions of 
War Act and to withdraw all limitations upon increase 
of wages and strikes in all firms under Government control. 
A series of strikes has proceeded upon a systematic and 
sinister plan. The method adopted has been to bring 
out on strike workmen ergaged on the production of a 
particular heavy gun and gun mounting which are urgently 
needed. 

The executive committee of the Amalgamated Society of 
Engineers, on the matter being reported to it by the 
local officers, immediately issued a statement repudiating 
the strike, and calling upon the men to_return to work. 
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Fig. 12—SECTIONAL DETAILS OF GAS BURNER 


To increase the output one or more drying cylinders | 
to evaporate the moisture in the cloth are sometimes | 
placed at the entering end; while inside the frame | 
of the machine a water-box to extinguish the sparks | 


is provided. 
The gas singeing machine shown in Fig. 9 is made 


It has been designed for large and economical pro- 


These efforts were unfortunately unsuccessful, and on 
Friday last it was clear that a situation had arisen which 
called for immediate action by the Ministry of Munitions. 
Mr. Lloyd George. requested the military authorities 
to remove under Section 14 of the Defence of the Realm 
Regulations six of the ringleaders, who were found with 
others to be contemplating a further extension of their 


connection whatever with any industrial grievance. It 


| 
: “ease 

by Sir James Farmer and Sons, Limited, Manchester. | operations. The movement now in progress has no 
| 


duction, the material passing over the burners at the | is repudiated by the official trade unions and is plainly 
rate of 100 yards per minute. Figs. 10 and 11 show | deliberately organised and directed to hold up certain 
the disposition of the burners. The arrangement | munitions of war of which the Army in the field has the 
shown in Fig. 10 gives three burners on one side of | Most urgent need. Loyal workers on various pretexts 
the fabric and one burner on the other side, while ie —- a am vonage st ages ager 
: : . 1s movement. e Inis considers 2 e 
in that shown in Fig. 11 all four burners are set: for | attention of the workers as well aA of the public should 


singeing on one side only. The. machine consists | ph called to the character of the movement now in progress. 


essentially of a drying cylinder A, the burners B, @| The agitators have been removed from that area under 
pair of draw rollers C, guide rollers D, and a spurt ' Regulation 14. They have choice of certain other areas. 


The whole matter is being considered. The method of 
deporting was resorted to in the first instance because 
a trial would require an interval of six weeks or two 
months before it was held, and it was felt that immediate 
action was necessary. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE BUOYANCY OF ZEPPELINS. 


Sin,—With regard to Mr. Geo. Emmerson’s letter, I think 
that gentleman is wrong in treating the gas bag of the — 
as a simple sphere subjected to internal pressure. If that 
assumption were right, the stress developed in any equatorial 
section would be 30,500 lb. per square inch, or half the value 
found-by Mr. Emmerson. “But these values are determined 
by using a formula which has been established with the assump- 
tion that local stresses on the surface can be “summed up ” 
on the equatorial section.of the sphere, which is only true when 
the sphere is surrounded by a- yielding medium which allows 
the minute deformations due to these stresses to take place 
But the Zeppelin air bags are very likely “ braced ”’ or “ encased ” 
as much as possible, and the inside pressure exerts a local 
and radial action on the bracing. The fabric is simply submitted 
to a compression or crush load, with a pressure equal to the 
difference between the outside and the inside pressure. 

As first-class aeroplane fabrics will only resist a load length- 
wise and crosswise of 100 Ib. to the inch, it is impossible that 
the fabric used in Zeppelins is loaded to such high figures as 
obtained by the usual formula. 


Birmingham, March 28th. 





G. Bourcier. 








EXHAUST FROM LIQUID FUEL ENGINES. 


In connection with our report of Mr. R. W. Fenning’s paper 
read before the Institution of Mechanical Engi s, the author 
has written to us calling our attention to “‘ one or two imaccu- 
racies,”” which have, he says, crept into our summary of the 
paper. He first notes that to absorb the carbon monoxide 
in the exhaust gases two solutions of cuprous chloride were 
used. Mr. Fenning also points out that in using the palladium 
tube no electric current was passed through the sponge, as we 
stated. The sponge was heated by surrounding the tube with 
a bath containing water in general at 100 deg. Cent. Next, 
he tells us that while, as we said, heavy hydrocarbons in 
the exhaust were absorbed by fuming sulphuric acid, methane 
is not a heavy hydrocarbon and was determined by combustion. 
We fancy we should have written “such as ethylene C,H,,” 
instead of ‘‘ such as methane CH,.” Mr. Fenning tells us also 
that by his reference to the rather bulky apparatus he employed 
he did not mean, as we gathered, that he thought it unsuitable 
for ‘‘ commercial ’’ testing, but that whilst he would use it for 
such work he would omit the long analysis and check tests. 














ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Headquarters : Chester House, Eccleston Place, S.W. 


ORDERS 
For week commencing April 3rd, 1916, by Lieut.-Col. G. B. 
Clay, V.D., Commanding. 
Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 
Monday, April 3rd.—Sections 1 and 2, Technical. Sections 
3 and 4, Squad and Platoon. Signalling Class and Recruits.] 
Tuesday, April 4th.—School of Arms, 6 to 7 p.m. 
Thursday, April 6th.—-Shooting for Sections 1 and 2 and 
Signalling Class. ‘ 
Friday, April 7th.—Sections 3 and 4, Technical. Sections 
1 and 2, Squad and Platoon. Signalling Class and Recruits. 
Saturday, April 8th—Uniform Parade at 2.45 p.m. 
Sections for Technical parade at Headquarters, London Elec- 
trical Engineers, 46, Regency-street, S.W. 
Sections for Shooting parade at Miniature Ranges. 
Unless otherwise ordered, all parades at Chester House. 
E. G. FLEMING, 
Company Commander and Acting Adjutant. 








Tue INstTITUTION OF PETROLEUM TxCHNOLOGIsTs.—At the 
third annual general meeting of the Institution of Petroleum 
Technologists, held at the London Chamber of Commerce on 
the 22nd inst., Sir Boverton Redwood, retiring from the 
presidency in conformity with the by-laws—after two years’ 
tenure of that office—referred to the meritorious public services 
of his successor, Professor John Cadman, C.M.G., M. Inst. C.E., 
and congratulated him upon the honour recently conferred 
upon him in being made a Companion of the Order of St. Michael 
and St. George. In taking the chair, Professor Cadman paid 
an eloquent tribute to the abilities of his predecessor, employed 
unreservedly in the interest of his country as technical adviser 
of several departments of the Government, and remarked that 
the foundation and subsequent success of the Institution were 
largely due to Sir Boverton’s energetic action. The vice- 
presidents and council for the ensuing year are :—Vice-presi- 
dents: The Right Hon. Lord Cowdray of Midhurst, Sir 
Thomas H. Holland, F.R.S., and Sir Boverton Redwood, 
Council: Alfred G. Adams, Herbert Allen, Sir Robert Balfour, 
Captain R. W. Barnett, Herbert Barringer, M. Inst. C.E., 
George T. Beilby, F.R.S., Edwin R. Blundstone, Andrew Camp- 
bell, John T. Cargill, Major A. Cooper-Key, C.B., E. H. Cunning- 
ham Craig, Arthur W. Eastlake, C. Greenway, T. C. Palmer, 
Assoc. M. Inst. C.E., F. Mollwo Perkin, and Robert Redwood. 


A New Type or Incanpescent Etecrric Lamp.—For use 
where a concentrated light is required over, say, writing desks, 
billiard tables, machine tools, fitting b in gineering 
factories, typewriting offices, drawing-offices, shop windows, 
showoeases, staircases, , as well as for such delicate 
work as falls to the lot of the optician, jeweller, watch and clock 
maker, &¢., a special lamp has been devised at the Osram- 
Robertson Lamp Works, Hammersmith, and has been called 
the Osram “ Axial” type lamp. -In appearance it differs from 
the standard Osram with its so-calléd pear-sha bulb in that 
it has a larger diameter, but is more squat. By this means it 
has been possible to arrange a filament, consisting of drawn 
tungsten wire, wound into a helix of very small diameter, inte 
a comparatively small space, so that the light is to a great 
extent thrown downwards instead of sideways, as in the ease of 
the ordinary lamp. Moreover, by means of @ conical opal 
reflector, which is made to fit closely on the upper half of the 
bulb, rays of light which would otherwise be lost in the upward 
direction are refiécted downwards, thereby increasing the 
candle-power in the direction required by, it is said, nearly 
100 per cent, The makers explain that it is to be understood 
that the ‘“‘ Axial” type of lamp is not meant to replace the 
ordinary incandescent electric lamp, although there are many 
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positions in which its use would be distinctly advantageous, 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. IX.* 
POWER WIRING. 
Ir it be required to feed large motors taking heavy 
currents, say, from 50 ampéres upwards and scattered 
over a considerable area in a series of separate build- 





Fig. 5I—MOTOR WIRED WITH PAPER-INSULATED CABLES 


ings, paper-insulated, lead-covered and steel tape 
armoured cables may be employed. These cables, 
which may be single or multiple cables, can be fixed 
directly by means of clamps to walls, beams, &c., 
or may be buried in the ground. Special junction 
and terminating boxes are made which enable the 
ends of the cables to be efficiently sealed to prevent 
dampness penetrating the impregnated paper and 
breaking down the insulation. The terminal boxes 
are so arranged that short lengths of rubber insulated 
cables can be joined up for extension to the motor 
switchgear or distribution board. Earthing can be 
done through the steel armouring and by means of 
earthing clips. There are, of course, other kinds of 
cables that might be used, such as vulcanised bitumen 
with steel wire armouring. Paper-insulated lead- 
covered cables have been working for the past twenty 
years in the factory of the British Insulated and 
Helsby Cables Company, Limited, and within recent 
years, particularly since the publication of the 
Home-office special rules for the installation of 
electricity in mines, these cables have been employed 
largely for connecting up colliery motors. 

It is common practice in these cases and also in 
other works to take the paper-insulated cables. 
irrespective of whether they are three-core, concentric 
or single cables, straight to the motor terminals or 
to the controlling switchgear. The cables supplied 
by the Helsby Cable Company for factory work are 
in all cases insulated with paper and either lead 
sheathed or lead-sheathed and armoured, and con- 
structed to comply with the Engineering Standards 
tables. Outside a factory armoured cables may 
be laid directly in the ground, and plain lead-sheathed 
cables must be laid either on the solid system or be 
drawn through conduits. Inside factories, however, 
they can be treated very much in the same way as 
armoured cables. From the point of view of avoiding 
electrical shocks lead-sheathed cables are preferable 
to vulcanised bitumen or rubber-insulated cables, 
because the lead sheath is earthed. From the point 
of view of fire risk paper-insulated lead-sheathed 
cables are preferable to vulecanised bitumen or 
rubber-insulated cables, because the former are much 
less inflammable. When a breakdown occurs they 
do not give a vapour which, when mixed with air, may 
cause an explosion. 

The main cables are usually taken to a distribution 
board or pillar, and from this point the distributing 
cables may be insulated with paper or with rubber. 
The method of working on paper-insulated cables is 
not so well understood by the average wireman as 
the method of working on rubber cables. Neverthe- 
less, they offer certain advantages. One advantage 
is that they can be worked at considerable overloads 
for long periods without any damage to the insulation. 
Moreover, their life is long. Bitumen or rubber- 
insulated cables should not be run continuously at 
a temperature above 100 deg. Fah. Paper-insulated 
cables, on the other hand, can be worked continuously 
at all normal distributing voltages at temperatures | 
up to 180 deg. Fah. But it is not advisable to use 
these cables in connection with a motor subject to 
considerable vibration, for this might lead to crystal- 
lisation of the lead sheath. In such cases it is prefer- 
able to use rubber cable. 
connected up with paper-insulated cable in the 
Helsby Cable Company’s works. 


* No, VIII. appeared March 17th. 





Fig. 51 shows a motor , - 


YHE C.T.S. SYSTEM. 

A wiring system used largely in factories devoted 
to the manufacture of materials which are in them- 
selves corrodible or which involve corrodible pro- 
cesses is known as the C.T.S. or cab-tire sheath 
system. The sheathing in which the wires are 
enclosed is composed of a mixture of cab tire—a 
hard, tough rubber—which is claimed to withstand 
deteriorating influences better than other protecting 





how easily the leads are run along the walls, on the 
floors, and around the machinery. In a subsequent 
article we shall show the system applied to lighting. 
Fig. 53 shows a switch and fuse wired on the C.T.S. 
system. Some important claims are made for this 
C.T.S. system :—(1) The wires are not likely to be 
damaged by careless workmen. (2) The wires and 
cables are easily fixed. (3) The system, when being 
‘ installed, involves a minimum amount of disturbance 





materials such as steel, iron, brass, lead, jute, hemp, 
leather, &c. Originally this cable was introduced 
as a hard-wearing portable cable intended particularly 
for use in places where there is moisture. Having 
proved particularly suitable for this service, it was 
tried asYa wiring cable with marked success. From 
the following table it will be seen that the wires and 
cables are made in a large number of sizes and suitable 
for lighting and power service :— 


Particulars of \ 

















Fig. 52—-MOTOR WIRED WITH C.T.S. CABLES 


of dirt in finished rooms and buildings. (4) The 
system is waterproof. (5) It is practically non- 
| corrodible. (6) It is electrolysis proof. (7) The 
| wires and cables are very flexible and can be neatly 
| worked round bends and other corners. (8) It can 
| be installed at less cost than most other systems. 
|(9) Vermin ignore it. (10) No special fittings or 
material are required for non-corrosive situations. 
(11) The cables and wires are not easily set on fire. 


Vires and Cables. 


Three core flat. Current capacity. 











Flat twin. il 
nee _ Area, Single core, ——- ay Three core, aap : TT 
in sq. in. din. Width. | Depth. dia, Width. | Depth. 7” oar, | Bllen 
1/22 -00062 -194 +288 -194 - 288 - 302 -62 2-5 
1/21 -00080 -198 +296 -198 -296 -311 8 3-3 
1/20 -0010 2 -308 -204 -308 +324 PP 4 
1/19 -0013 -208 +316 -208 -316 - «332 1-3 5-3 
1/18 -0018 -218 -336 -336 “474 238 +374 1-8 7-2 
1/17 -0025 -228 376 -376 = . +395 2-5 9.8 
1/16 -0032 +236 -392 -392 -412 3-2 12-9 
1/15 -0041 -246 -412 -412 - -434 4-1 16-3 
1/14 -0050 - 256 -432 432 455 5-0 19 
1/13 -0066 -270 -460 -460 ~ 486 6-6 23 
1/12 -0085 -284 -488 -488 — -516 8-5 2 
3/25 -0009 -211 +322 211 +322 — -339 9 3-7 
3/23 -0013 -222 +344 222 +344 ne +382 1-3 5-3 
3/22 -0018 +232 -384 -252 +384 -516 252 -404 1-8 7-2 
3/20 -0030 -254 -428 +274 -428 582 274 -451 3-0 12 
3/18 -0053 +288 -486 -303 -486 _ — -513 5-3 20 
7/25 -0022 +232 -384 +252 +384 — -404 2-2 8-6 
7/23 -0031 -246 +412 - 266 412 — -434 3-1 12-4 
7/22 -0042 -260 -440 -280 -440 — -464 4-2 17 
7/214 -0049 -268 45 - 288 -456 _ -48] 4-9 19 
7/21 +0055 -276 -472 -296 -472 -498 5-5 22 
7 [203 -0059 -279 -478 +299 -478 -505 5-9 22 
7/20" -0070 -290 -500 -310 -500 — 52s 7-0 24 
7/19 -0086 -304 -528 324 -528 — -559 8-6 28 
7/18 +0125 +332 -584 352 - 584 -619 12-5 34 
7/7 -017 +382 -684 422 -684 +723 17 40 
7/16 -022 410 -740 -450 -740 +784 22 46 
7/15 -028 -440 -800 -480 -800 +848 28 53 
7/14 -035 -468 +856 -508 856 +948 35 60 
19/20 -019 +896 -712 -436 “712 - +753 19 43 
19/19 -023 -420 +760 -460 -760 -805 23 47 
19/18 +034 -468 -856 -508 +856 = -948 34 59 
19/17 -046 -516 -992 -f96 -992 -- 1-051 46 7 
19/16 -060 -564 1-080 -644 1-088 - 1-155 60 83 
19/15 075 612 1-184 -692 1-184 1-298 75 97 
19/14 -094 -700 1-320 -780 1-820 1-401 125 134 
19/13 +125 772 1-464 +852 1-464 1-576 125 134 
19/12 +158 +844 1-628 944 1-628 -- 1-731 158 158 
37/16 117 758 1-486 +838 1-436 — 1-546 117 130 
37/15 -156 824 1-588 924 1-588 — 1-68, 150 152 
37/14 +182 -932 1-724 -992 1-724 1-874 182 172 
37 /-083 -200 +955 joes . 1-810 — 1-923 200 184 
37/13 +250 1-032 — 1-964 | - 2-139 250 214 
37/12 -300 1-134 2-218 —_ 2-408 300 240 
37/112 -350 1-198 2-346 as 2-546 350 264 
61/13 4 1-294 . - 2-508 2-716 400 288 
61/-097 +45 1-355 = _ 2-630 2-847 450 310 
61/12 -50 1-418 2-808 ~ 3-033 500 332 
61/108 “5D 1-462 — cee se — | 8-127 550 357 
61/112 -60 1-518 —_ _ _ 3-205 600 384 
91/-098 70 1-596 as - - = 3-372 700 434 
91/101 75 1-633 — ~— - 3-452 750 461 
91/108 -80 1-714 — _ “ — 4 SO 800 488 
91/112 -90 1-808 2 ~ _ 3-738 900 540 
127 /-101 1 1-895 dae _ _ 3-929 1000 595 


Fig. 52 shows the application of this wiring system 
to a motor in a Lancashire factory, where moisture, 
oil and acid are encountered. The illustration shows 


(12) The wires cannot be kinked. (13) The wires 
are shock-proof. (14) The insulation is practically 
everlasting, even in bad situations. (15) The wires 
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can easily be embedded in new plaster, and (16) there 
are no tapes or brades to upset the insulation tests. 

Fixing is usually done by means of hard wood 
cleats. In some cases it is advisable to use ebonite 
or porcelain cleats for securing the wires, with 
the object of keeping them off the walls and to 
allow the free passage of air behind them—see 











Fig. 53—-SWITCH GEAR WIRED WITH C.T.S. CABLES 


Fig. 54. For earthing purposes cables are made 
containing a special earthing conductor, but as a rule 
this is not necessary, as motor frames, switchgear 
cases, &c., are more easily earthed independently. 
Special sealing and junction boxes are provided for 
protecting cable ends from dampness or attack by 
chemical fumes. It is claimed by the manufacturers 
—the St. Helens Cable and Rubber Company, Limited, 
of Warrington—that although the cables are very 
flexible, it is almost impossible to damage them. A 
special flexible form is made, usually of the multiple 
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Fig. 544—EBONITE CLEATS FOR C.T.S. WIRING 


class, which is particularly useful for portable | 
apparatus or for lift and crane work. This class of 
cable generally contains an extra conductor for 
earthing purposes. An example of the use of 
C.T.S. portable cable is shown in Figs. 55. For 
three-phase current three-core circular cable is 
supplied in any desired size. When wiring motors 
with three and four-core cables these need not be 
treated in the same careful and expensive manner as 
most types of cables where the ends have to terminate 





Fig. 55—C.T.S. WIRES USED FOR PORTABLE LAMPS 


in trifurcating boxes This is because each core 
usually has a layer of C.T. sheathing over the insu- 
lation, which is destined to resist corrosive moisture 
from attacking the tail ends, as it does in the case of 
other cables. 











PROPELLER PITCH. 





THE more one studies the problem of ship propul- 
sion by means of screw propellers the more elusive 
does it seem to become. The question of the relation 
between datum and virtual pitch is a case in point. 
It has long been recognised that an inaccurate 
estimate of propeller action is obtained when slip of 
the screw is computed from datum pitch, that is to 
say, from the actual distance moved in the axial 
direction during one revolution by any point on the 
generatrix of the helical surface. 

The division of the water round the blades does not 


‘take place exactly along the pitch surface; every 


blade must have some thickness, and the shape of the 
cross section has a modifying effect upon the virtual 
pitch as distinguished from the datum or measured 
pitch. If propellers of different pitch ratios be tested 
by experimental methods it will be found that when 
the speed of advance is equal to the product of revolu- 
tions and datum pitch we do not always get zero 
thrust, as should be the case if the virtual pitch and 
the datum pitch were identical. There is indeed a 
great difference in many cases, and this fact was a 
starting point for some most interesting information 
given by Sir Archibald Denny in his presidential 
address to the Institute of Marine Engineers this 
session. He showed how a very fine-pitched screw 
might actually have its maximum efficiency at the 
point where speed of advance was equal to reyolutions 
x pitch, and where it might be expected to have no 
slip, and therefore no thrust if the datum pitch be 
used to calculate slip. This is indeed a feature which 
is made use of to determine what the virtual pitch 
really is, that is to say, the speed of advance divided 
by the revolutions at which zero thrust is obtained 
gives the virtual pitch for a particular propeller and 
speed of advance. Sir Archibald Denny points out 
that, while this method is satisfactory so far as it 


| goes, there is no real evidence afforded that the virtual 


pitch so obtained will remain constant for different 
speeds of revolution and of advance, although it is so 
assumed by some authorities. It is reasonable to 
suppose that, when the virtual pitch is found to be 
different from the datum pitch for zero thrust, it 
may also be something still different when exerting a 
high thrust with high slip. The point is not an easy 
one to investigate, but a method adopted by Messrs. 
Denny to throw some light upon it discloses peculi- 
arities well worth attention. According to the 
information given in the address, a plane disc was 
tested in a similar way to that used in testing screw 
propellers ; a speed of advance was fixed upon, and 


, the resistance or thrust of the disc was measured at 


different speeds of revolution. As would be expected, 
the resistance increased slightly with increased revolu- 
tions, probably, as the paper points out, because 
centrifugal action caused the disc to act upon a column 
of water increasing in sectional area as the revolutions 
increased. The turning moment necessary to revolve 
the disc was measured simultaneously with the thrust, 
and was found to vary approximately as the square of 
the revolutions, which is also what one would expect. 
The next step was to treat sectors of the disc in the 
same way. Parts of the disc were cut away, leaving 
two opposed and equal sectors, one on each side of the 
hub like two propeller blades; having areas respec- 
tively one-third, one-fourth, one-fifth and one-sixth of 
the total disc area. 

These sectors, being cut from a flat disc, had no 
datum pitch, and to pre- 
vent undue eddy-making 
their edges were rounded. 
On testing these in the 
same manner as the disc 
was tested quite a different 
set of results was obtained. 
Considering the resistance 
or thrust first, it was found 
that when the sectors were 
advanced through the 
water without revolving 
them, the resistances were 
in proportion to their re- 
spective areas and to that 
of the whole disc under the 
same condition, but when 
they were revolved the re- 
sistances increased rapidly 
with increase of revolu- 
tions, and soon reached 
the point where the resist- 
ance approximated to that 
of the whole disc, the 
larger sectors reaching this 
point earlier than the 
smaller ones. This leads 
naturally to the inference 
that the sectors, if driven 
fast enough, would soon 
act upon the whole area 
of the disc, and it shows, the dynamic effect of 
revolutions on the sectional area of the column of 
water dealt with. 

The turning moments of these sectors disclosed a 
more interesting fact still, for, after increasing at the 
lower speeds of revolution more rapidly than the 
turning forces of the whole disc, these moments began 
to fall again until they disappeared altogether and 





actually showed a negative quality, that is to say, the 
sectors were revolving of themselves and driving the 
measuring apparatus. As. the revolutions were 
increased the negative moments reached their nadir, 
and then began to rise again, finally recrossing the 
zero line and increasing in a normal way. This 
peculiar result led to a further experiment suggested 
by these negative turning forces, and it was found 
that if the sectors were disconnected from the driving 
cord and given an initial spin, which imparted to them 
a speed of revolution greater than that at which they 
first crossed the zero line, they then increased their 
rate of revolution automatically until the speed of 
rotation was attained at which the second crossing 
took place, and this speed of rotation was maintained 
so long as the speed of advance was unaltered. The 
crossing points of the zero line were at higher revolu- 
tions with the smaller sectors than with the larger. 
This somewhat paradoxical] result showed that a flat 
sector really became a screw of a certain virtual pitch 
when it was constrained to advance through the water 
at a fixed speed. In order to verify the result the 
same experiment was carried out by imparting the 
initial spin in the opposite direction, and it was found 
to be quite immaterial which way the sectors revolved ; 
a definite rate of revolution was attained and main- 
tained in each case, thus demonstrating clearly that 
the phenomenon was not due to an accidental pitch 
of the blades in one direction or the other. Sir 
Archibald Denny’s explanation of this interesting 
feature is that the sectors have really a virtual pitch 
owing to the manner in which the water divides 
around the edges of the sectors, and that this virtual 
pitch varies irregularly as the revolutions increase. 
On this variation of the turning moment he bases his 
opinion that the virtual pitch does not remain the 
same for all rates of revolution, even when the speed 
of advance is kept constant. Something akin to this 
variation may take place with ordinary propellers, and 
so he contends that it is not sufficiently established 
that the virtual pitch of a propeller when exerting 
considerable thrust is accurately ascertained by calcu- 
lating it from the speed of revolution at which it 
develops zero thrust. A secondary feature of the 
experiments is that the resistance curves of the sectors 
which rapidly attain a height very near their maximum 
flatten off very much at approximately the point-where 
the turning moment curve begins to turn down, and 
this flattening is maintained up to the point where the 
turning moment curve recrosses the zero line again at 
higher revolutions, showing that the change of virtual 
pitch which causes the diminution of turning moment 
also affects the resistance to forward notion. The 
question of what exactly is the effective, or virtual, or 
real pitch of a propeller—all these terms have been 
used—under working conditions is one of great com- 
plexity. It is clear from the investigation that the 
virtual pitch is rarely coincident with the datum or 
measured pitch, and it also seems reasonable to 
suppose that the difference is variable, and may 
depend not only on the section of the blades and the 
pitch ratio of the propeller, but also upon the rate of 
revolution and the speed of advance. 

There is much food for thought in this simple 
experiment, the results of which confirm one in the 
suspicion that the screw propeller problem is inter- 
minable. It should lead to a more general recogni- 
tion of the very great importance of taking into one’s 
calculations the dynamical effect of revolutions upon 
efficiency, and upon the question of what is the 
virtual pitch and slip under differing conditions of 
working. 








THE INSTITUTE OF METALS. 
No. I. 

THE annual general meeting of the Institute of 
Metals was held on Wednesday in the rooms of the 
Chemical Society, Burlington House. The President, 
Engineer-Vice-Admiral Sir H. J. Oram, K.C.B., 
F.R.S., was in the chair. 

The Council’s report for the year to December 
3lst, 1915, shows that the membership, not in- 
cluding members of enemy nationality—who by 
resolution of the Council have been suspended from 
all benefits of the Institute during the continuance 
of the war—amounted to 640, as against 645 a year 
ago A special committee of the Institute was con- 
stituted to formulate a list of researches in connection 
with the Privy Council scheme for the Organisation 
of Scientific and Industrial Research, and eventually 
three research schemes were laid before the Advisory 
Council of the Privy Council Committee. together 
with applications for Treasury grants to enable them 
to be conducted under the auspices of the Institute. 
In December the Council decided to alter the con- 
stitution of the Corrosion Committee, so that its 
members, instead of being all appointed by the Council, 
would in future be appointed as to one half by the 
Council and as to the other half by certain Govern- 
ment Departments, public bodies, societies and 
institutions interested in the subject of corrosion of 
the non-ferrous metals. On this point, the President 
announced that the Government recently made a 
grant of £900 per annum for the purpose of the work 
of the Corrosion Committee. This, he said, would 
enable the Committee to extend its activities very 
considerably indeed. Since the appearance of the 
last report of the Council, the experimental work on 
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the subject of the Beilby Research Prize—the solidi- 
fication of metals from the liquid state—has been 
almost entirely interrupted owing to difficulties due 
to the war. 

The report was adopted without discussion. 

The President announced that Professor Sir J. J. 
Thomson, F.R.S., and Sir William Crookes had been 
elected honorary members. 

The report of the Hon. Treasurer showed a satis- 
factory state of affairs, a cash balance at the beginning 
of the year of £794 being increased to £955. Sub- 
scriptions had fallen off slightly, but not unexpectedly. 

The result of the ballot for officers and Council for 
1916 was announced as follows :—President: G. T. 
Beilby, F.R.S. Vice-presidents: G. A. Boeddicker, 
Professor H. C. H. Carpenter, J. T. Milton, Sir T. 
Kirke Rose, L. Sumner, Professor T. Turner. Members 
of Council: W. H. Allen, L. Archbutt, G. Bean, G. D. 
Bengough, A. Cleghorn, J. Dewrance, Sir Robert 
Hadfield, F.R.S., G. Hughes, R. S. Hulton, W. 
Murray Morrison, the Hon. Sir C. A. Parsons, K.C.B., 
F.R.S., Arnold Philip, W. Rosenhain, Sir W. E. Smith, 
W. Weir. 

On the motion of Dr. Seligman, a hearty vote of 
thanks was accorded to the retiring Council. 

Dr. G. T. Beilby, the new President, then took the 
chair. 

Professor T. Turner proposed and Dr. Rosenhain 
seconded a vote of thanks to the retiring President 
for his services, which was carried with acclamation. 

Dr. Beilby, addressing the meeting, said that owing 
to difficulties of time he had been unable to prepare 
a presidential address in the ordinary way. He pro- 
posed, however, to make a short address then, and 
possibly to extend it later on. We hold his remarks 
over till our next issue. 

The third report of the Corrosion Committee was 
then introduced by Mr. W. E. Gibbs. An abstract 
from it is given on page 281. 

The President said the Committee desired to express 
publicly its appreciation of the patriotism of Mr. G. D. 
Bengough, who obtained a commission in the Army 
in the early days of the war, and of his unselfishness in 
jeopardising an assured scientific career. His valuable 
services in the Royal Garrison Artillery had been 
recognised by his speedy promotion to the rank of 
Captain. The Committee also wished to record its 
thanks to the Broughton Copper Company and 
Muntz Metal Company for their generosity in supply- 
ing tubes for the laboratory experiments and for the 
experimental condenser plant. 

Mr. Arnold Philip called attention to the fact that 
some of his criticisms of the second report had been 
regarded as unjustified, but he was gratified to see 
that the present investigators now adopted his view 
that the presence of coke acted as an accelerator in 
corrosion. All corrosion results could only be accepted 
after a very large number of repeat determinations. 
The difficulty was to get the same conditions every 
time. An indication of this was given in the report, 
where it did not agree with the previous results 
obtained by Bengough in relation to the selective 
corrosion of copper. It was certainly interesting now 
to know that it did take place, and the point was 
what was left. Was it zinc or some alloy of copper 
and zinc ? With regard to the action of sea water, 
here again he had differed from Dr. Bengough, who 
said in his previous reports, that the sample of sea 
water obtained at Liverpool was perfectly neutral, 
whereas his experience was that sea water was always 
alkaline. As to carbon dioxide in sea water, were the 
authors of the third report referring to free carbon 
dioxide or combined carbon dioxide? He was 
inclined to think that free carbon dioxide did not 

exist. Again, in referring to aerated water, did the 
authors mean water which held bubbles of oxygen, or 
water in which oxygen was dissolved. A _ very 
different effect was produced under these two con- 
ditions. Apparently the authors meant oxygen in 
the form of bubbles, which he agreed had a large effect 
upon what was termed in the report the churning 
point. As to the proposal to keep condensers clean 
by treating them with an acid inside, he would like 
to see it tried. He would not care to try it on a con- 
denser of his own. 

Mr. S. Smith said he would have welcomed a little 
more boldness on the part of the authors in treating 
this subject, otherwise it might offer a subject for 
another of those caustic articles, such as appeared in 
THE ENGINEER a short time ago on the occasion of 
another debate on the same subject. We needed a 
definition of corrosion. As he understood it, corrosion 
dealt with something unexpected and unforescen, 
whereas a great deal of the work of the report dealt 
with the solution of metal as a whole. An air of 
mystery and surprise had grown up round the word 
** dezincification,”’ but it was only part of the general 
question of the behaviour of solid solutions. He could 
not help feeling that if the mind of the Corrosion 
Committee could only be got away for a few months 
‘from these wretched condenser tubes,’ we might 
begin to find out something about corrosion. In 
section 6 the investigators had really made a start 
in this connection, and they should pursue that work. 
Some time ago he had shown that the rate of solution 
of silver was greatly modified by the size of the crystal 
grains, and thus accelerated tests were of value. With 
regard to these latter, he was inclined to think the 
warnings thrown out by Dr. Rosenhain and others 
had rather had the effect of choking people off making 
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accelerated tests. Personally, he thought they were 
likely to give very useful information and to act as a 
guide to what follows. 


Professor H. C. H. Carpenter, acting chairman of | 


the Corrosion Committee, expressed appreciation of 
the valuable work done by Dr. Bengough and the 
other investigators, work carried out under the most 
unfavourable conditions. The fact that there was 
no reference in the report to the large scale experi- 
ments did not mean that the work with this plant was 
not proceeding. It had merely been interrupted by 
the war, and had not been carried to a stage when it 
was felt that any statement could with advantage be 
made. Considerable further information, however, 
of a valuable character had been acquired, and might 
form the basis of a supplementary report for the 
autumn meeting. It seemed something of a paradox 
that the authors of the third report should recommend 
phosphor bronze, which seemed to come out worst. 


there would not be any air leaks, whilst care must be 
taken to fill the water space of the condenser and keep 
it full. A condenser with stream-line form, so that 
there would be no turbulent motion, might have some 
effect, but the suggestion by Mr. Gibbs of a baffle 
appeared to him likely to double or treble the eddying. 
As to acceleration tests, his objection to them was 
that the results given should not be swallowed whole- 
sale and used indiscriminately, as some people were 
inclined to do. 


We are obliged, from lack of space, to hold over 


| the remainder of the discussion till next week. 


It was clear, however, that there was no one alloy | 


which would be suitable under all conditions. That 
was a fundamental position that the makers of con- 
denser tubes were faced with. The aluminium- 
copper alloy seemed to come exceedingly well out of 
these tests, but whether it could compete commercially 
with brass was another matter. 


Professor Carpenter mentioned that the Privy Council 
had asked for Dr. Bengough’s release from military 
duties, and it was hoped that at an early date he would 
come back and take charge of these corrosion inves- 
tigations. 

Dr. Walter Rosenhain, as a member of the Corro- 
sion Committee, associated himself with Professor 
Carpenter in expressing appreciation of the work done 
by Mr. Gibbs and his colleagues. The influence of 
erosion and churning was important in relation to 
propeller blades of steamships. This was found to 
exist where the propeller caused cavitation and 
where there was in consequence a negative pressure 
in the water immediately behind the propeller and 
an air space developed. Cases were known where the 
oxygen dissolved in the sea water was liberated by the 
reduction of pressure and formed a cavity, resulting 
in holes in the propeller blade, in which one or two 
fingers could be inserted. The cure in this case was to 
design propeller blades which did not cavitate. As 
to aeration, one way to prevent this action due to 
air bubbles in the water was to draw the water into 
the condenser from a level sufficiently below the 
surface to avoid air being drawn in. Another 
point was that a positive pressure must be main- 
tained right through the circulation system, so that 


Obviously, the first | oy 2 ; pbb pe 
cost would be very much higher than brasses, but was | 8Peed sensitive governor, variable-timed magneto ignition, 
that sufficiently excessive to prevent the commercial | forced water circulation, oil pressure gauge, and oil level 

2 . gmoney 2 cogeg — om | gauge. 
use of the material as a substitute for brass ? Finally, | po 








SELF-CONTAINED ELECTRIC GENERATING 
SET. 
A compact self-contained electric generating set, which 
is shown in the accompanying engraving, has been designed 
by the Parsons Motor Company, Limited, of Southampton, 


| and is now being made in considerable numbers by that 


| firm, largely for use abroad. 


The output of the set is 
12 kilowatts and the dynamo is driven direct by one of 


| the firm’s regular type three-cylinder paraffin engines, 





which is provided with pump lubrication, oil cooler, high- 


In this engine, it will be remembered, the pistons 
and connecting-rods are removable through circular doors 
in the crank chamber without the necessity of disconnect - 
ing any of the cylinders or pipes. The radiator has 
removable top and bottom headers of cast aluminium, so 
that all the tubes can be got at if necessary. The air 
blast is provided by a fan, which operates in a casing and 
which is driven by a flat belt from the main engine shaft. 
In order to prevent any overflow that there may be from 
the radiator falling down on to the dynamo, the overflow 
pipe is not only carried clear, but a tray is fitted beneath 
in order to catch any leakage which may occur. As a 
matter of fact, however, the radiator is not immediately 
over the dynamo, but comes between it and the engine. 
There is a heavy cast iron fly-wheel on the main engine 
shaft, and the governing of the plant is said to be exceed- 
ingly good, usually not more than 2 per cent. each. way. 
The engine runs at 900 revolutions per minute. The 
fuel tank is mounted on a superstructure of angle irons, 
which at the bottom are bolted to faced surfaces on the 
bed-plate. In some cases, so the makers inform us, they 
place this tank in a rather lower position than is shown in 
the engraving. 

The instrument panel is mounted on the vertical angle 
irons carrying the superstructure. There are on the 
board an ammeter and a voltmeter and switch, a double- 
pole main switch, two single-pole main cut-outs, six double- 
pole distributing switches, twelve single-pole cut-outs, and 
a shunt regulator. The whole, as will be observed, forms 
an exceedingly handy plant, which could obviously be 
put to numerous uses. 
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RAILWAY MATTERS. 





We haye reason to believe that an appeal has been 
lodged by the applicants against the majority judgment 
of the Railway and Canal Commission in what is known 
as the 4 per cent. increase of rates case. The appeal is 
to expedited and will probably be heard next month— 
April. 

On the second reading.in the Housé of Lords of the Bill 
for strengthening the Charing Cross bridge the promoters 
accepted a clause that they would hear evidence from the 
Royal Institute of British Architects, the London Society 
and others as to whether the structure could be improved 
in its appearance. : 

Tue Chairman of the Railway Executives’ Advisory 
Committee of the United States has stated that millions 
of dollars are wasted every year because of duplications, 
discriminations and litigations arising out of the division 
of authority over the railroads between the Federal and 
State Governments. ‘ 

From the outbreak of war up to December 31st last 
the Midland and South-Western Junction Railway con- 
veyed, by special trains, 10,486 officers, 430,692 soldiers, 
77,750 horses, 6197 vehicles—including guns—7785 tons 
of baggage, and 292 ambulance trains ; a very respectable 
record for such a little line. 


Ture Victorian Railway Commission has placed in the 
road its first supply of 100 Ib. rails from the Broken Hill 
Proprietary, Limited. The Commissioners are of the 
opinion that as regards workmanship, chemical composi- 
tion and physical tests the rails compares favourably 
with any which have been received from America and 
elsewhere. 


THE recent snowstorms greatly interfered with the 
traffic on the High Peak branches of the London and 
North-Western Railway and the Barnard Castle and 
Kirkby Stephen branch of the North-Eastern. The 
stoppage on the North-Eastern interfered somewhat 
with the supply of coke from the North-East coast to 
the Furness and West Cumberland districts. 


Tue Inter-State Commerce Commission made a ruling 
last year that the railway companies of the United States 
could not legally run steamships that competed with their 
railway lines. The Great Lakes Transit Company has 
therefore been formed to take over a line of steamships 
from Cleveland to Toledo, Detroit and Dunkirk, which 
was established in 1852 by the Erie Company. 


Provision has been made in the Railway Bill recently 
read a second time in the Victorian Legislature, for the 
construction ef 77 country cars, 8 passenger vans, 36 
suburban cars, 60 ‘“‘A2” engines, 1000 15-ton goods 
trucks, 150 sheep trucks, 100 cattle trucks, 70 bogie goods 
trucks, 50 refrigerator trucks, 150 louvre trucks, 60 water 
trucks, 20 narrow-gauge cattle trucks, and 40 vans. 


A NUMBER of railway passengers were fined 10s. each at 
Birmingham recently for failing to keep the blinds of 
railway carriage windows lowered when travelling. It 
may be remembered that in this column in our issue of 
January 2Ist we pointed out that the responsibility for 
keeping the blinds lowered lay, under the Defence of the 
Realm Regulations, on the passenger and not on the 
railway company. 

THE Chicago, Milwaukee and St. Paul Railway has 
had some typical scenes on its electrification in the Rockies 
taken on the cinematograph, and is having these shown as 
an advertisement. The contrast between a 2000-ton 
goods train drawn by three steam “ Mallet”’ locomotives, 
belching forth volumes of smoke, and a 3000-ton train 
drawn by two electric locomotives, is made very manifest. 
The majesty and vastness of the Rockies, as they are seen 
by a passenger, are also discernible. 


A CORRESPONDENT in France, writing to an American 
contemporary, says that it must not be imagined that the 
war will destroy the railways of Europe to such an extent 
that the manufacturers of railway equipment in the 
United States will be called upon to rebuild and re-equip 
them after the war is over. There will be a great deal of 
reconstruction to be done, no doubt, and American firms 
are expecting a fine market for their goods. The best 
authorities express the opinion that, considering the 
normal depreciation and both the abnormal wear and 
destruction of railways through the war, the total deprecia- 
tion will not total much over 20 per cent., even after two 
and a-half years of hostilities. 

In this column of our issue of March 24th we referred to 
the possible irregular use of the releasing key of the block 
instrument as the cause of the New Cross accident. This 
key is provided to release a signal in case the signalman 
signals forward a train which does not subsequently go 
on its journey. Without such a release the man’s instru- 
ments would be locked up, as it is the arrival of the train 
at the other end of the section which unlocks the instru- 
ments. The improper use of this key has, however, led 
to several accidents, and it should be known that it was 
no part of the original scheme. The operating officials 
were, however, afraid of delays, and so asked for the 
release, thereby sacrificing safety at the cost of punctuality. 
This point is now being recognised, and in recent installa- 
tions on two lines there is no releasing key. 


At the Highland Railway. meeting the chairman said: 
‘“We have carried traffic which would have overtaxed a 
double line thrqughout from Perth to Wick and Thurso. 
If I had been asked a year ago to do this work I am afraid 
I would have replied, ,‘ No, it is impossible.’ Frankly, I 
think the fact that the traffic has been carried and that 
we have not ‘stuck’ can only be ascribed to something 
like a miracle ; no doubt you will, without much difficulty, 
come across people who will complain of late trains, of 
connections missed, and so forth, but they are chiefly to 
be found among that still not inconsiderable number of 
people who have so far failed to understand that we are 
at war, and the marvel remains that the train service has 
not ceased to run, that engine power has been secured, and 
that a single line has succeeded in conveying an amount 
of traffic in passengers, munitions, minerals and mer- 
chandise which no traffic expert from the South, accus- 
tomed to double, triple and quadruple sets of rails, would 
have considered possible a year ago.” 











NOTES AND MEMORANDA. 


It is reported from Stockholm that a large plant for 
smelting aluminium is to be erected at Héyanfjord, 
Norway, where there is a waterfall which may furnish 
60,000 horse-power. It is proposed to develop 20,000 
horse-power at once, to provide for the production of 
4000 tons of aluminium per year. 

Resvuuts of experiments to find the best method of 
determination of oi] and resin in varnish have been pub- 
lished by the United States Bureau of Standards. Several 
methods are discussed, but the conclusion reached by 
the Bureau is that the method involving esterification 
by the Twitchell or Wolff methods, the use of ether as 
solvent after esterification and correction of the figures 
by appropriate factors, gave results which were sufficiently 
accurate for practical purposes, and appears to be the 
best method so far devised for general use. 


In Hongkong there are two public electric-supply com- 
panies. There are also electric stations in Kowloon and 
Canton, but the greatest centre of electrical development 
is Shanghai. The Shanghai generating station compares 
most favourably with anything of its kind in Europe or 
America. The station is steam-driven with two 5000- 
kilowatt and two 2000-kilowatt turbines. Quite recently 
the chief engineer has suggested extensions which amount 
to 20,000 kilowatts. It is almost certain that this region 
will be the first part of China to develop works and 
factories on a large scale. 

Accorpine to the Yorkshire Post, a research is being 
made at Leeds University on the electrification of fibres. 
In drawing and spinning processes the electrification of 
fibres sometimes causes great trouble. Wool, for instance, 
is subject to electrification almost as readily as silk, and 
owing to its short fibres, it is more difficult to control. 
The Textile Institute, which is instigating the research, 
is receiving the assistance of the Silk Association, and 
Silk Weavers’ Guild of London, and so deep is the interest 
in the matter that several Yorkshire manufacturers have 
already offered to carry out large-scale experiments. 

AT a joint meeting of the American Electrochemical 
Society, the American Chemical Society and the Society 
of Chemical Industry, Mr. W. 8S. Landis, chemical tech- 
nologist of the American Cyanamide-Company, read a 
paper, in the course of which he stated that Germany 
had plants making 600,000 tons of cyanamide per year 
and also one plant for fixing nitrogen by the are process 
producing 10,000 tons of nitric acid per year. To do 
this about £20,000,000 had been invested, but under 
an initial cost and industrial pressure and strain that 
were very great. Before the war’ Germany imported 
850,000 tons of sodium nitrate, 3000 tons of calcium 
nitrate and 20,000 tons of other nitrates for industrial 
and agricultural purposes. To-day, he said, she was 
making in her new plants, 250,000 to 300,000 tons of 
nitric acid per year for war and industrial purposes. 
These industrial strides had been accomplished in eighteen 
months. 

THE annealing point of hardened metals may be investi- 
gated in several ways. Beilby determined it microscopi- 
cally by examining the polished and etched surface after 
heating to known temperatures ; he found in this way 
that hard gold visibly commenced re-crystallising at 
225 to 230 deg. Cent., while at 260 to 270 deg. Cent. 
crystallistion was completed very rapidly. Using his 
““mechanical stability’ method, Beilby measured the 
load necessary to produce a permanent extension of 1 per 
cent. At the annealing temperature the tenacity of a 
hard-drawn wire suddenly decreases ; the temperature for 
gold was 250 deg. Cent. approximately. The sudden 
disappearance of an E.M.F. between a hard and a soft 
wire of the same metal after heating the hard wire to known 
temperature was another method used ; and also deter- 
minations of the elasticity of a metal tongue by observing 
the.musical note emitted before and after heating gave 
good results. 

AccorpDING to the Italian journals a good deal of 
attention is being given to the substitution of half-watt 
lamps for arc lamps in the streets of Italian cities. The 
authorities in Rome have largely adopted this type of 
lamp, and a similar substitution of lamps is occurring at 
Brescia, Parma, Naples, &c. At Brescia some 400 half- 
watt lamps, of 600 candle-power, are now in use in the 
principal streets, the lamps being supplied in groups 
through 24-kilowatt transformers, or in emergency from 
the private supply network. At Parma there are 
installed two handred and fifty 680-candle-power lamps, 
which are run in series groups and provided with supple- 
mentary resistances. About 50 100-candle-power lamps 
have also displaced gas lamps, and the results are regarded 
as technically and economically satisfactory. At Naples 
an experimental installation of 60 half-watt lamps is 
being made in place of are lamps in the city’s principal 
street. These will be run in series of ten, with supplemen- 
tary resistances, with a view to using existing lighting 
circuits. 

In an article in the Daily Telegraph Sir Robert Hadfield 
points out that most of the discoveries which have proved 
of industrial importance have not emanated from Germany. 
It must be remembered, however, states Nature, that the 
country in which the discovery is made does not of neces- 
sity reap the benefit which accrues from its commercial 
exploitation. When, as in Sir Robert Hadfield’s own 
case, the discoverer can foresee the industrial possibilities, 
and is able to put his ideas into practice, success is bound 
to follow. He quotes Mr. C. R. Darling as showing that 
none of the prominent advances in connection with 
pyrometry have originated in Germany ; but here, again, 
the important industry which has arisen in this country 
in the manufacture of pyrometers is due to the skilled 
scientific men who have seen how to apply new principles 
to the production of useful instruments. All the evidence 
shows that our future commercial success depends upon 
a closer alliance between science and industry. No 
scheme to achieve this end can be complete which does 
not foster the prosecution of laboratory research, and 
thus provide the seeds fram which: industries grow. 
Encouragement and financial aid should be given to all 
who devote themselves to research, and to this end funds 
should be forthcoming, either from private sources or the 
Government, or from both. 





























MISCELLANEA. 


THE sum of £2500. has recently been subscribed by a 
number of firms engaged in the Wire Rope Trade for the 
purchase of motor ambulances, &c., which are to be 
apportioned to the British Red Cross Society and the 
Service de Santé Militaire. 


THE Minister of Munitions announces that he has made 
further orders under the Munitions of War Acts, under 
which 259 additional establishments have been declared 
controlled establishments under the Acts. A total of 
3337 establishments have now been declared as controlled 
under the Acts from the date of the first order on July 12th, 
1915, up to March 27th, 1916. 


ARRANGEMENTS have heen made by the Ministry of 
Munitions whereby the makers of high-speed steel will 
take back all scrap, short. ends, &c., at uniform prices. 
The prices which have been fixed are: 5d. per lb. for 
turnings; 6d. per Ib. for bar ends, delivered steel makers’ 
works. All material of this kind should be returned as 
far as possible to the manufacturer who supplied the 
original steel. : 

WE are informed that at the request of the Reserved 
Oceupations Committee, the Councils of the Institution 
of Naval Architects and the Institute of Marine Engineers 
have appointed a committee to deal with applications 
from marine surveyors and naval architects for exemption 
from military service. Applications should be made, 
with full particulars, to the seeretary of the Institution 
of Naval Architects, to be brought before the joint com- 
mittee. 

THE soap bubble blown by Sir James Dewar on February 
17th at the Royal Institution burst on Friday evening, 
March 24th, after a record career of more than five weeks. 
It was exhibited in the laboratory, and attracted a large 
number of visitors to the Royal Institution. The vanishing 
of the bubble was accelerated by the vibration of the 
engines producing liquid air. Another bubble, blown 
by Sir J. Dewar on March 9th-is now on view in the library 
at the Institution. 

Goop progress is being made by the committee, composed 
of representatives of the Admiralty, War-office, Royal 
Aircraft Factory, Aircraft Steel Makers Committee, Iron 
and Steel Institute, Institution of. Automobile Engineers, 
and the Society of Motor Manufacturers and Traders, 
Limited, which is engaged on an investigation to establish 
the physical properties of the standard automobile steels, 
and the factors governing testing procedure in connection 
therewith. Leading manufacturers of steel are showing 
an active interest in the work, and many offers of steel 
gratis have already been received. 


INFORMATION has this week been received at Merthyr 
from an official quarter, confirming the report of a month 
ago, that the Cyfarthfa Iron and Steel Works, which 
formerly employed thousands of men, would shortly be 
restar It is now stated that everything is settled 
regarding the re-opening, but that more men are required 
for the rolling mills. It is impossible to indicate how 
many hands will eventually be employed or on what 
scale work will be started, but it is believed that, once a 
start has been made, considerable expansion will follow. 
The indications are that the re-opening will be made in a 
few weeks’ time. 

NEGOTIATIONS are proceeding between the Ministry of 
Munitions and the Amalgamated Society of Engineers 
regarding the appointment of local joint committees 
representing the employers and the unions interested 
in the working of the Munitions Act with the object of 
promoting a harmonious working of the Act. The 
National Union of Railwaymen has decided to admit 
to membership women who are engaged partly on railway 
work and partly on munition production. Women in 
munition factories under railway control alone will not 
be admitted to membership. The National Federation 
of Women Workers, it is stated, will receive women 
munition workers into its organisations. 


Tue Master Cutler, Mr. W. H. Ellis, has received the 
following letter from Lord Kitchener :—‘‘I am much 
gratified to learn of the continued success of the efforts 
which you have been making to collect razors for the troops, 
and I must again express my cordial thanks to you and 
to the Cutlers Company for all the help which you have so 
kindly rendered in this direction. Of the 160,000 razors 
which you have been able to obtain from the public, 135,000 
have been sent to the troops, by whom they are highly 
appreciated. As you will realise, the need for razors is 
still very great owing to the increasing strength of the Army, 
and I hope therefore that you will be able to continue your 
patriotic efforts to obtain further supplies. I should be 
glad if, when making fresh appeals, you would take the 
opportunity of expressing my warm appreciation to those 
who have already contributed razors, as well as to those 
who have collabcrated with you.” 


ALTHOUGH most of the engineering firms in the Man- 
chester district continue to be fully occupied with work, 
signs are commencing to be visible that in some depart- 
ments—one of which is the machine tool trade—the 
demands for local products may shortly slacken off, and 
when this comes about many of the firms which are now 
sub-contracting will have to look round for other classes 
of work. The military authorities are investigating 
many cases of single young men who have recently gone 
into engineering workshops with a view to avoiding 
military service, and will probably be able to obtain 
from this source quite a number of recruits. There are 
few establishments from whieh such men cannot be 
spared bythe employment of females. Enlargements of 
workshops are numerous, and one well-known local firm 
engaged in machine tool manufacture has recently acquired 
land in the neighbourhood of Timperley for the erection 
of a new workshop. There are also reports of new steel 
works about to be erected on the banks of the rivers Dee 
and Mersey, and it is quite likely that there will be a 
considerable development in the steel manufacturing 
industry in the near future in other parts of the country 
in view of the increasing demand -for British steel after 
the completion of the war. In Trafford Park building 
operations are going on in connection with new storage 
warehouses and engineering workshops. 
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Popular Science. 


It may, we think, be accepted as an axiom that 
Natural Philosophy has charms against which few 
people are proof. To young people scientific experi- 
ments have an air of mystery—is not Nature the 
greatest of all conjurors ?—and to the adult there 
is still the inexhaustible attraction of trying to 
find out “ how it is done.” Science—we speak now 
of pure science—is nothing more than a noble in- 
quisitiveness, and inquisitiveness is natural to all 
thoughtful people. This being so, how is it that in 
spite of many years of educational effort science has 
made but little headway amongst the general public ? 
How is. it that one rarely hears it discussed across 


the dinner-table or in the railway carriage, and why |}: 


is it that when one does it is only to reveal confusion 
of thought and observation ? 

The answer to these questions are, we suggest, to 
be found in the attitude of scientists themselves. 
The trouble begins in early days. The boy when he 
first goes to science classes at school or college believes 
whole vistas of glorious wonders are to be opened 
before him. He is about to explore the vast treasure- 
house of Nature and enter a new world. The spirit 
of adventure is upon him and inquisitiveness inspires 
him. Here, to the teacher’s hand, is magnificent 
material to work upon. Here is a bright intelligence 
longing to peer into mysteries; a young spirit in 
whom wonder is still ardent. But what does the 
average teacher make of it? Science has lost 
nearly all its illusions and charms for him; it is a 
mere business»carried on for the sake of bread and 
butter. Pure science is not pure science to him. It 
is not something of no pecuniary value. It is the 
very reverse. It is that by which he makes his 
living. Involuntarily he disillusions his young class. 
He starts at once to develop the organised mind and 
subjects experiments to mathematical analysis. 
Nature ceases to be a conjuror and is nothing but a 
bore. Science becomes simply a part of the wearisome 
daily school classes with the inevitable examination 
at the end of it. As the boy moves up from the 
elementary stages to more advanced studies science 
is frankly put before him as a business. Pure science 
disappears almost entirely; technology takes its 
place, and more and more deeply is he plunged 
into mathematical inquiries and less and less is there 
left of wonder. He leaves college and follows the 
profession of the engineer, the electrician, or the 
chemist. The last blow is given to long-suffering 
science. He has now developed a certain order of 
mind, has acquired a number of facts and under- 
stands how to express certain phenomena by formule 
or diagram, even if he is totally unable to form a 
mental conception of the actions involved. Without 
any living interest in science himself, how can he 
interest others ? He does not want to talk about it, 
and when he is induced to do so he finds himself 
hampered by the fact that he uses a language that 
is incomprehensible to all not trained as he has 
been trained, and, hence, that he is unable to describe 
even simple scientific observations in a way that will 
be clear to non-scientific hearers. This we offer as an 
epitome of the growth of the science student. Whether 
itis right that itshould be so or not we need not con- 
sider deeply for the moment. It is possible that, since 
science, for most men, has become merely a means 
to an end, there is no better way than to make a 
business of it from the first. There is no time in the 
college curriculum for amenities ; only just time to 
acquire enough of the useful things.to equip the 
student to take his place in works or laboratory. 
But another class of persons has to be considered. 
The view is gaining adherents amongst scientists 


themselves as well as amongst educationists that 
the welfare of the country—there is always money 
at the back of it—requires that the scientific spirit 
should be widely. expanded. . Speaking at a little 
gathering of journalists recently, Dr. Garnett said 
he would “ urge the necessity for a more widespread 
distribution of scientific knowledge, not amongst 
scientific workers, but- among, the .general public, 
including statesmen and civil servants. The teaching 
of science, like that of some other subjects, has 
become far too highly specialised. ... Let us 
retain a strictly scientific course of training for the 
youth who is to make science his profession . . . 
but let us secure that the general public shall have 
...@ general knowledge of the phenomena of 
Nature and of the more important manufacturing 
processes.” The Royal Institution has always 
recognised the value of popularising science, and 
of recent years the British Association and other 
learned societies have arranged. popular lectures. 
There are, moreover, in many cities philosophical 
societies where science is sometimes discussed, and 
there is a little band of lecturers on science who 
tour the country doing good work. But if science 
is to reach all classes of the community a much 
greater movement is required. Scientists must 
take a new standpoint. They must be less esoteric. 
Like Faraday and Tyndall, like Huxley and Frank- 
land, they must exhibit a real pleasure in, and show 
a real aptitude, for experimental lecturing. In a 
short but admirable article in the Pall Mall Gazette, 
which may be taken as representing the unscientific 
world, the writer says :—‘‘ The story of Sir James 
Dewar’s bubble, which, in its five weeks’ existence, 
drew so many visitors to the Royal Institution, is a 
kind of parable. If men of science would only take 
more pains to exhibit their ‘ bubbles,’ they would 
have less reason to complain that we neglect the 
weightier matters of their law. But scientists 
so seldom trouble to give us anything to talk about. 
They have all Nature for tlieir province ; there is 
infinite store of beauty, sublimity and curiosity at 
their disposal ; they are the custodians of a treasure 
which represents an immeasurable combination of 
intellectual power and practical ingenuity. Yet it 
is the rarest possible thing for them to give us material 
for five minutes’ conversation at the tea-table. They 
don’t blow bubbles for us. And so we give them 
and their learning the go-by. The face which science 
shows to the public is almost uniformly forbidding. 
Its literature is chiefly composed of ‘ books that are 
no books,’ produced in a diction from which all 
the true life of language has disappeared.” This 
is, we regret to say, exceedingly true. There are, 
of course, exceptions. Now and then the public 
is let into the secrets of science, but as a general rule 
it is shut out by the scientists themselves. That 
being so, and it can scarcely be denied, the public 
cannot be held culpable if it shows but little interest 
in the bearings of science upon industry. 

This may have to be changed. We do not want 
many more professional scientists than we turn out 
annually ; what we do want is a more widespread 
sympathy with science. Heaven forbid that the 
scientific type of mind should be too widely prevalent. 
It has many defects, and a nation of scientists would 
be a terrible community. But just as we should 
like to see scientists, and we include technologists of 
all kinds amongst them, show more sympathy for 
literature, art, music, architecture, and so on, so we 
should like to see the bootmaker, the banker, the 
city clerk, the manual worker, show more sympathy 
with science. For not only would the general 
intelligence of the community be raised thereby, 
not only would life be made richer and more desirable, 
but all those things that go to make up what we 
call the. general welfare of the country would be 
increased. It can be done; but it must be done 
of set purpose. It will not occur casually and without 
thought and organisation. The time has gone by 
when the marvels of science were few and when it 
could be left to the actual discoverers themselves to 
lay before audiences the fruit of their work. A 
school of lecturers and a new literature is needed. 
There must be no thought of examinations at the 
back of the movement, no ulterior motives. Lec- 
turers and writers must do their work simply to 
instruct in a popular way, to bring the wonders of 
pure and applied science to those very people who 
are never going to make any use of it, but, knowing 
something about it, will show an active and ready 
sympathy with those who live by it. 


The Corrosion of Non-ferrous Metals. 


THE announcement that the Advisory Council has 
made a substantial grant to the research work of 
the Corrosion Committee of the Institute of Metals 





will be heartily welcomed by all engineers. There is 
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no subject of greater importance, none in which more 
money is to be saved, than that of the decay of raetals, 
and it is in the highest degree satisfactory to know 
that the Advisory Council is alive to the fact and 
has made one of the largest grants that it has so 
far allotted to the research. The actual sum is 
six hundred and fifty pounds, which, by reason of 
certain arrangements into which we need not enter 
here, is equivalent to a thousand pounds, and it is 
to meet the expenses of the work until April Ist, 1917, 
when, no doubt, if the end has not been attained, and 
if the results are considered satisfactory, another 
grant will be given. But besides helping with money, 
the Advisory Council is using its influence in another 
important direction. Some months ago it was 
pointed out that whilst artisans who were needed 
for the making of munitions were being recalled from 
the front, men of science, men, that is, who had 
shown some particular ability, were still giving their 
lives in battle when their services would have been 
of more real value at home. Dr. Bengough, as our 
readers will recall, has had charge of the corrosion 
research since its beginning, but he joined the Colours 
some time ago, and has had to give up the work he 
was doing. The Advisory Council is, we understand, 
using its influence to secure his discharge so that he 
may carry on the work with which he is so 
intimately in touch. Whilst we should be the 
last to claim that engineers and scientists should be 
exempt from a military service which they are as 
anxious to perform as any other class of men, we 
must admit that under exceptional circumstances, 
of which this would appear to be one, it is better to 
use them on investigations which are likely to be of 
great benefit to the nation than to risk their lives in 
an occupation which men without their specialised 
training are as well able to perform. 

The present report is a very long one, occupying over 
one hundred and twenty pages of the ‘‘ Proceedings,” 
and it is equally impossible to offer an abstract of 
it or to make any useful comments on its contents. 
It is a record of work done; a catalogue of experi- 
ences which have yet to be collated with many other 
experiences before any safe generalisations can be 
made. The results in some instances are curiously 
conflicting and contradictory, and their rather 
baffling vagueness shows us how little we still 
know about corrosion. The investigators are, 
however, led to three conclusions which are 
worth putting to the practical test in actual working 
plant. They suggest that corrosion of condensers 
may be minimised—note that they do not hint that 
it can be wholly arrested—(1) by keeping the tem- 
perature of the water as low as possible, (2) by making 
the flow as smooth as possible, and (3) by removing 
any oxy-salt as soon as it isformed. The first two of 
these fall in perfectly with the condenser designer's 
views and objects ; the third—which means washing 
out the condenser periodically with dilute acid—is, 
we believe, new. There is nothing impracticable 
in it, and we have no doubt that some marine super- 
intendent or station engineer will be found enter- 
prising enough to try it and to report on the results. 
Sir Alfred Yarrow raised the question of the effect 
of speed of flow. His engineers have found that 
when the circulating water moves slowly corrosion 
increases, and his firm always urges marine engineers 
to keep the circulation as rapid as possible. This 
is one of those very practical points which is 
of the first importance and which it ought to be 
possible to decide by careful observation. We 
note, with some regret, that the experimental 
condenser which the Committee owns does not 
appear to have been used in any part of the present 
investigation. The methods adopted have been 
ordinary laboratory methods, with small areas and 
small differences in weight. The conditions are so 
totally different from those of the ordinary use of 
condenser tubes, for example, that the results obtained 
may be absolutely contradicted by full-scale practice. 
Small-scale tests may be desirable and useful in the 
preliminary stages of an investigation, but in work 
of this kind they should be checked as soon as possible 
under conditions as nearly normal and as nearly 
full size as circumstances will allow. 

There is, we note, a tendency in some quar- 
ters to criticise, pretty severely, the report. 
This attitude, we must admit, is not wholly 
unjustified, and it is far from impossible that the 
reconstitution of the Research Committee, as an- 
nounced by the President, will have beneficial 
results ; but it must be recalled that the work for 
the past year has been carried on under exceptional 
difficulties, and criticism should on that account be 
generous and lenient. As we have already hinted, 
we regret the course the research is now taking, and 
hope to see it brought back to the more practical 
lmes on which it began. That is as much as need 
be said on this occasion. 





THE ECONOMIC EXTRACTION OF TIN AND 
TUNGSTEN FROM CORNISH ORES. 


THE nature and scope of the research—referred 
to in a leading article last week—for which the 
Council of the Institution of Mining and Metallurgy 
has obtained a grant in aid from the Committee of 
the Privy Council for Scientific and Industrial 
Research is “to correlate and complete researches 
and experiments already made by members of the 
Institution and others into the existing methods of 
extraction and economic production of tin and 
tungsten in the Duchy of Cornwall.’”’ In this investi- 
gation the Council will be aided by the co-operation 
of the Royal Cornwall Polytechnic Society, with 
whom the proposal principally originated, and the 
Cornish Institution of Mining, Mechanical and Metal- 
lurgical Engineers. The Government grant in aid is, 
in the first instance, for £1000; the Royal Cornwall 
Polytechnic Society has undertaken to raise a similar 
sum from private sources; and the Institution of 
Mining and Metallurgy will contribute a sum not 
exceeding £500 to cover the cost of printing, publica- 
tion and administration. The direction of the 
research will be in the hands of a specially appointed 
committee of the Institution of Mining and Metal- 
lurgy, which includes two Cornish engineers well 
acquainted with the local conditions and practical 
difficulties of the investigation. 

The output of metallic tin—in metric tons—from 
the ore raised in each of the chief tin-producing 
countries of the world is given in the following 
table* :— 











British. Foreign. 
Lode tin — 
United Kingdom ... 5,338 | Bolivia ... 23,169 
South Africa ....... 1,773 
Alluvial tin— 
Federated Malay States 47,988 | Dutch East Indies 20,232 
Northern Nigeria 024 | Siam ¥é y 669 
Southern Nigeria 1,774 | China 8,783 
Lode and alluvial tin— 
Australia 6,745 
Total (including lesser Total iene lesser 
workings) ... 66,136 workings) ... ... 59,582 





The basis of all these ores is cassiterite, SnO,. 


From this it will be seen that rather more than 
half the world’s tin is produced from ores mined in 
the British Empire, and that alluvial tin is at present 
much the more important source of production of the 
metal. It occurs as water-worn nodules and grains 
of tinstone, SnO,, and is associated with comparatively 
few impurities. Lode tin, on the other hand, occurs 
in veins and is usually found in granite, clay-slate, and 
mica-schists, in which the mineral may be associated 
with copper and iron pyrites, wolfram (tungsten 
oxide WO;), mispickel, galena, molybdenite, bismuth 
glance, magnetite, ilmenite, fluor spar, &c. It is 
natural, therefore, that lode tin should yield, as a rule, 
a less pure metal than alluvial tin. It will be observed 
from the above table that all the tin produced from 
the ore mined in Cornwall comes from the lode. 

It should be mentioned, however, that not all the 
countries which mine the ore produce the metal 
from it. Bolivia, for instance, smelts none of its 
ore. The whole of it is exported in the form of a 
concentrate termed “ barilla,’ and is smelted in 
other countries. The Malay Peninsula converts the 
entire output of its ore into metal and is much the 
largest producer, while England, owing to the fact 
that she smelts about three times as much tin ore 
obtained from foreign as from home sources, comes 
second in order of magnitude of production. Then 
follow the Dutch East Indies and Germany, the last- 
named smelting exclusively foreign ores—principally 
those from Bolivia. 

The extraction of the metal from the ore is prac- 
tically always carried out by dry methods, and is 
divided into two series of operations :—(1) Mechanical 
dressing, which has for its object the concentration 
of the cassiterite, and (2) chemical reduction of 
SnO, to Sn in reverberatory furnaces. While impor- 
tant losses occur in both series of operations, the 
research to be undertaken by the Institution of 
Mining and Metallurgy will, in the first instance, be 
confined to examining those occurring under (1). 
The Cornish ore, which will be the subject of investi- 
gation, is very variable in its content of cassiterite, and 
owing to the extreme variations in price from time 
to time that the metal fetches and to the varied con- 
ditions at the different mines, no definition of payable 
ore can be made. Usually, however, ore containing 
1 per cent. of cassiterite can be mined at a profit. 

The operations of the mechanical concentration 
are briefly as follows :—The ore, being in lump form, 
is crushed by stamps and rolls, and is then submitted 
to an elaborate series of washing operations, in which 
advantage is taken of the high specific gravity of 
cassiterite to remove the lighter minerals. In this 
way, provided that sulphides and arsenides are not 
present in excessive amounts, the cassiterite can be 
concentrated to between 50 and 70 per cent. This 
concentrate is known as “block tin.’’ If, however, 
as is frequently the case, the ore is contaminated 





* “ Mines and Quarries, ” 1914, page 347, 





with iron, copper and arsenical pyrites, and less 
frequently with tungsten, the above mechanica| 
operations do not suffice, and roasting operations are 
required, which have for their object the removal of 
the sulphur and arsenic. These operations are 
carried out either in reverberatory furnaces or revolvy - 
ing cylinders with continuous discharge. The roasted 
product can then be further concentrated by dressing 
on tables and treatment with dilute acids. The fore- 

going process, however, does not remove the wolfran, 
(oxide of tungsten WO,), which is the most difficult of 
all the impurities present to separate. This is « 
mineral of high specific gravity, which is unaffected 
by roasting and is insoluble in dilute acids. Its 
separation from the cassiterite is very desirable, 
however, and for two reasons. In the first place, ii 
gives rise to losses of tin in the smelting operations by 
diminishing the fluidity of the slag and thus preventing 
the clean separation of the latter from the metal. In 
the second place, the wolfram, if separated, can be 
used for the production of tungsten, which is a very 
important metal for the manufacture of lamp filaments 
and an essential constituent of high-speed tool steel. 

At one time attempts were made, quite successfully, 

to remove the wolfram by fusion with sodium carbon 

ate, when sodium tungstate was formed and lixiviated 
by water. Some loss of tin as stannate, however, 
occurred, and there was no great demand for tungstate. 

The modern method of separation consists in removing 
as much of the wolfram as possible by hand picking 
and then roasting, and removing the wolfram by 
Wetherill magnetic separators. 

Now, it is a remarkable fact, and one which cannot 
be regarded as creditable to the industry concerned, 
that no one knows with any degree of exactitude what 
are the losses in the dressing of tin ores. The question 
of these losses has certainly constituted a fruitful 
source, not only of discussion, but of investigation 
for many years, but apparently no amelioration has 
been made in actual practice. The losses to-day are 
very little different from what they were fifty years 
ago, and considerable difference of opinion exists as 
to their true explanation. It is no doubt the case 
that the actual losses vary to a considerable extent. 
The Cornish ores differ markedly in character, and 
not all the dressing plants are operated with the same 
degree of efficiency. Moreover, the fact that there 
are two different methods of valuing ores, (a) the 
vanning or mechanical assay, and (b) the chemical 
assay, has not tended to diminish, but has accentuated 
the uncertainty that exists, making it difficult, if 
not impossible, to correlate results obtained by 
different investigators. 

The lowest figure of loss as stated by competent 
judges is 25 per cent. for dressing alone. On the 
other hand, other authorities place it as high as 40 per 
cent. Taking the most favourable estimate, it will 
be seen that on an annual output valued at, say, 
£750,000, there is an annual loss of not less than 
£250,000. There appears to be a consensus of 
opinion held by those who are acquainted with the 
tin-dressing practice of Cornwall that a great deal 
of this loss might be prevented, although it might 
in some cases not be commercially feasible. There 
seems to be no doubt that improved methods 
of ore dressing would produce a decidedly larger 
total recovery. If it be assumed that the improve- 
ment is likely to be only 5 per cent., then there would 
be a direct annual saving to the country of £12,500. 
But this is not all, or, indeed, the most important 
result that would follow, because certain ores which‘ 
are at present regarded as worthless would be suscep- 
tible of profitable treatment with more efficient 
dressing methods. This means that the mines would 
have a longer life and that the industry would be 
more productive and more stable. In order to show 
that an increased extraction of 5 per cent. is probably 
well within the mark, it is only necessary to point 
to the improvements recently attained in the con- 
centrating mill of the Anaconda Copper Company, 
where the extraction has been raised from 78 to 91 per 
cent. by subjecting the material obtained from the 
water concentrator to a flotation process. 

Turning now to the methods of attacking the pro- 
blem in hand, it must be observed that the decision 
lies with the Committee in charge of the work, and 
that no statement has yet been made public. The 
following remarks, however, were made on March 
23rd by Sir Richard Redmayne in his presidential 
address to the Institution of Mining and Metallurgy, 
and they give a clear indication of the lines upon 
which the investigation ‘may be expected to proceed : 

-“* The research will, I presume, advance by stages, 
each stage being dependent on the results obtained 
in that preceding it. They will probably comprise 
the following :— 

(A) An investigation of the physical condition of 
the tin—and wolfram—in the stone, e.g., degree of 
fineness, &c. Probably this varies with the depth, 
being finest at greatest depth. Much work of a 
scattered and indefinite kind has already been done in 
this direction, and would have to be linked up and 
completed. Much work could be accomplished in 
a month. I should think that within three months’ 
time this part of the investigation might be com- 
pleted. 

‘*(B) Determination of the actual ‘ percentage of 
recovery’ at present obtained in mines, and improve- 
ment in the methods of dressing.—Curiously enough,. 
the precise percentage of recovery now being obtained 
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of eassiterite from the tin stone is at present an 
unknown quantity, but should, and, in my opinion, 
could easily be established within, say, two or 
three months. It is, I believe, a very low percentage, 
and capable of considerable improvement. I am 
convineed that it does not exceed 60 per cent., and 
should, and could, be increased by improved methods 
of dressing the ore—which is a purely mechanical 
process—arrived at by scientific research. Were a 
resulting improvement of only, say, 5 per cent. 
secured, it would more than warrant the proposed 
expenditure—£3000—but a much better improve- 
ment should be secured. The ore, it may be, is 
being crushed (a) not sufficiently fine or (b) too fine 
for economic classification. Classification methods 


may beimproved. The limits of mechanical methods. 


of extraction will have to be determined, and when 
this is reached it will be necessary to investigate the 
value and application of (a) volatilisation and (b) 
of chemical methods of extraction. It is not possible 
to estimate with accuracy the length of time which 
would be absorbed in experimenting with a view of 
laying down principles on which improved methods 
of extraction would be based, but a great deal of 
valuable work could probably be accomplished in 
six months, 

“ At the outside I do not think the whole investi- 
gation will cost more than £5000; certainly not 
more than £3000 will be expended on the first com- 
plete year’s work, and this should suffice to establish 
the vital points. These estimates are based on 
prolonged and careful consideration, and, I think, 
can be accepted as reliable. The whole problem is 
ripe for solution. Much valuable work was carried 
out by Professor Beringer, who died last year, when 
his work was nearing completion.” 

The investigation will be conducted in part at 
various works where plenty of workers are willing to 
co-operate, and in part in the ore-dressing and metal- 
lurgical departments of the Bessemer Laboratory of 
the Royal School of Mines. 

It is to be hoped that when the foregoing research 
has been carried to a successful conclusion the Com- 
mittee will turn its attention to methods of diminish- 
ing the losses of tin which occur in the slags produced 
in the chemical smelting of the ore. 

So far as Cornwall is edncerned, tin is the’ pre- 
dominant partner in ores containing tin and tungsten, 
but the importance of the latter should not be under- 
estimated. Prior to the war wolfram mined not 
only in Cornwall but in other parts of the British 
Empire was being sent to Germany for conversion 
into tungsten, and was then imported into Sheffield 
for the manufacture of high-speed tool steel. The 
danger, and, indeed, folly, of this proceeding was at 
once shown on the outbreak of war. The Sheffield 
manufacturers of tool steel, cut off from their tungsten 
supply, formed a company to convert the wolfram 
into the metal, the works of which are situated at 
Widnes. There should be no difficulty in arranging 
to treat wolfram separated from the Cornish ores in 
this country and make it available both for tool steel 
and lamp filaments and other uses for which the 
metal is essential. 








THE CORROSION OF NON-PERROUS ALLOYS.* 


A BRASS condenser tube in service may corrode uniformly 
and ‘‘ completely,” in which case the tube will probably 
last a very long time and is not likely to cause any trouble. 
Generally, however, corrosion occurs in definite spots 
and areas which are distributed irregularly along the 
tube. In the great majority of cases it is found that this 
localized attack is concentrated upon the zinc and produces 
spots and areas of spongy copper. This residual copper 
either remains undissolved and ultimately forms a copper 
plug extending through the wall of the tube, or it is dis- 
solved or worn away mechanically and a pit is formed 
which, in time, leads to perforation of the tube. 

The outstanding features of the practical problem ‘t» 
be dealt with, therefore, are how to prevent— 

(A) “ Selective”? removal of zinc from the brass, either 
uniformly or locally. 

(B) Localised attack, i.e., in spots and areas. 

(A) The occurrence of uniform dezincification.—lt has 
been shown in this report that a brass tube is dezincified 
most readily— 

(a) If the sea-water be aerated—particularly if the 
aeration be violent. 

(6) If the amount of carbon dioxide dissolved in the 
sea-water be increased. 

(c) If the concentration of dissolved salts be diminished. 

(d) If the temperature of the sea-water be raised unduly, 
as, for example, in a choked tube. 

(a) Practically all the water as it flows through the 
tubes of a condenser is in a state of aeration. Just inside 
the inlet end of each tube the water shows a tendency 
to froth and churn, owing to the obstruction which is 
offered to the smooth flow of the incoming water by the 
projecting ends of the ferrules. This churning takes 
place at a definite point—the churning point—after which 
the water settles down to a smooth flow along the tube. 
The distance of the churning point from the inlet end 
depends upon the speed of the water and the dimensions 
of the tube, and, under ordinary conditions, will be 
fairly constant. At the churning point the water is in 
a state of violent agitation and any particles of solid 
matter that may be in suspension in the water will be 
dashed against the wall of the tube and so produce continual 
erosion of the tube in that locality. At the same time it 
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is found that such violent aeration of the water increases 
greatly the rate of ‘‘complete” corrosion, particularly 
at low temperatures. It is suggested that the rapid 
localised corrosion which occurs so frequently just inside 
the inlet end of condenser tubes is due to this local churning 
‘and aeration of the water, and any copper resulting from 
dezincification may also be worn away mechanically by 
erosion. 

(6) The water of many rivers, particularly in the 

tropics, contains a considerable proportion of carbon 
dioxide, which, under certain conditions, is formed from 
decaying vegetation. 
_ (e) The concentration of dissolved salts is much smaller 
in estuary waters than in the water of the open sea, and 
of course the concentration of salts in river water is very 
much smaller still. The solubility of carbon dioxide and 
oxygen has been shown to be greater in diluted sea-water 
than in ordinary sea-water. 

It seems probable, therefore, that estuary waters will 
be more selectively corrosive than ordinary sea-water, 
because they contain- less salt and more oxygen and 
carbon dioxide. 

(d) The action of estuary water will be enhanced in 
many tropical harbours by the higher temperature 
attained in the condensers. 

The natural result of such uniform dezincification would 
be the production of a film of copper all over the inner 
surface of the tube. This uniform attack, however, is 
very rarely observed in practi ionally, after 
prolonged service the inner surface of a tube has been found 
to be covered with a thick film of copper. More frequently 
a thin film of copper is first formed and’ the course of 
corrosion then becomes irregular both in speed and dis- 
tribution, owing to causes dealt with under.(B). ~ 
_ (B) In nearly every instance a condenser tube fails 
in practice because active corrosion is confined to certain 
spots and leads to perforation of the tube. These spots 
generally appear to be distributed quite irregularly along 
the tube. They can be produced by any of the following 
conditions. 

(a) Local irregularities in the physical condition of the 
metal.—A hard-drawn alloy is found to corrode less rapidly 
than tne corresponding annealed metal. At the same 
time the hard-drawn metai is more liable to localised 
corrosion. This is almost certainly due to the presence 
of areas: of specially strained metal, which being more 
anodic than the rest of the metal give rise to small local 
electromotive forces and so promote localised dezincifi- 
cation and ‘pitting. It is found that’ wherever the metal 
has been drilled or filed corrosion tends to be more rapid 
and more “‘ selective ” in character. 

Selective corrosion is frequently observed to commence 
along the furrows which are sometimes produced in the 
metal during the process of drawing. 

It is frequently found in practice that when a tube passes 
at all loosely through a diaphragm plate the vibration 
of the tube ‘against the plate wears a furrow on the steam 
side of the tube and that the hardening of the brass 
caused by this hammer action greatly accelerates local 
corrosion on the sea-water side of the tube. 

Localised dezincification and pitting also occur with 
an annealed tube. This may be due to local differences 
in the surface composition of the metal produced by the 
annealing and the subsequent treatment with acid. 
Possibly the physical character of the strained metal 
remains different from that, of the surrounding unstrained 
metal even after annealing has taken place. 

Broadly considered, there does not appear to be very 
much to choose between the hard-drawn and the annealed 
metal. It is possible that the influence of local irregu- 
farities in the condition of the metal is confined to the 
early stages of the corrosive attack, and by producing 
pitting and unevenness of the surface prepares the way 
for the operation of other factors of a directly chemical 
character. : 

Local differences of temperature induced by an uneven 
distribution of the steam—as, for instance, when auxiliary 
steam pipes are introduced directly into the condenser 
instead of into the main steam pipe—promote dezin- 
cification locally. It is evidently a matter of first im- 
portance to secure even steam distribution by a suitable 
arrangement of diaphragms and baffle plates. 

Local variations of temperature are also produced by 
the presence of porous deposits in the tubes. 

(6) Local irregularities in the chemical conditions pre- 
vailing at the surface of contact of the metal and the sea- 
water.—Wherever solution of the alloy, or of one of its 
constituents, is facilitated locally, as, for example, by 
a deposit of a catalyst such as zinc oxychloride, local 
electromotive forces will be produced. 

Probably one of the most common causes of localised 
dezincification is the formation of a deposit of zinc oxy- 
chloride upcn the surface of the brass. This salt pro- 
motes, it is thought, catalytically, the passage of zinc 
from the brass into the sea-water. 

It is always associated with a considerable proportion 
of zinc carbonate, which probably acts as.a cement and 
serves to make the deposit strong and porous. 

This salt is only formed within certain conditions of 
temperature and salt’concentration. It does not appear 
to be formed very readily in ordinary sea-water at tem- 
peratures below 50deg: Cent. Probably it is formed 
readily at higher temperatures. : 

It is formed most readily in diluted sea-water, but not 
in water which contains only one-sixteenth or less of 
the concentration of salt found in ordinary sea-water. 
It is not likely, therefore, that this salt will be formed 
in river water, but it will be formed readily in estuary 
water. 

It is imporiant to notice that once this salt is formed 
upon the metal it will continue to act even in ordinary 
sea-water or in fresh water. It is probable that this 
salt is formed upon the tubes in many cases before the 
vessel makes her maiden voyage, #.e., in the estuary or 
dock water of her port of origin. y 

It seems to be impossible to prevent the formation of 
this salt, but much can be done to lessen the chance of 
its formation by keeping the temperatue of the circulating 
water as low as possible. At the same time, whenever 
practicable, it is suggested that the zinc oxychloride 
be removed from the tubes by a charge of weak acid, 
just after the vessel has concluded her stay in waters 
which are likely to promote the formation of_this salt. 








It has been found that this deposit is readily dissolved 
even by a weak inorganic acid, such as acetic acid. 

The salt is formed readily wherever the metal is in 
contact simultaneously with air and sea-water at a high 
temperature. ‘Such conditions would occur along the 
water-line in a partially filled tube, and in certain cases 
where a bubble of air remains for a time in contact with 
the metal at 50 deg. Cent., or higher temperatures, even 
in ordinary sea-water. 

(c) Corrosion may also be aceclerared locally by contact 
with cathodi bstances, such as coke or carbon. A suffi- 
ciently good electrical contact must be established between 
the cathodic substance and the metal. In practice, 
satisfactory electrical contact is probably exceptional. 
It may be prevented by scale on the metal or by insulating 
material, for example, ferric hydroxide, collecting in the 
pores of the coke. 

It is suggested that corrosion may be minimised : 

(1) By keeping the temperature of the water as low as 
possible. This would be more easily accomplished if 
the water flowed through the separate sections of the 
condenser “in parallel ’’ instead of “in series.” 

(2) By making the flow of the water as smooth as possible, 

i.e., free from foaming and churning. Possibly this could 
be accomplished by the use of small conical baffie plates 
— with the point inwards at the entrance to each 
tube. ; 
It is probable that much mechanical erosion of the 
tube ends would be prevented by filtering the water as 
efficiently as possible. In many cases this is attempted, 
but it is no doubt very difficult to filter efficiently such 
large volumes of water. eee 7 

(3) By removing any oxysalt as soon after it is formed as 
possible. This may be done with a brush when the 
condenser is opened up-or by adding ‘a suitable charge 
of acid to the circulating water, taking care that the 
supply of steam is shut off. This acid must be very dilute, 
so that it would readily dissolve the oxysalt without 
leading to any attack upon the metal itself. 

It is possible that an annealed alloy would behave better 
than the corresponding hard-drawn alloy. At the same 
time it is necessary to bear in mind that most of the 
causes of corrosion considered in this report are external 
to the alloy itself and are not necessarily affected by the 
physical condition of the alloy. 

Of the five alloys considered in this report none has 
proved to be entirely satisfactory. 

70 : 30 brass would appear to be satisfactory in ordinary 
sea-water at temperatures below 50 deg. Cent. At higher 
temperatures, or in estuary water, it appears to be un- 
trustworthy. 

70:29: 1 tin-brass resists dezincification better than 
the 70:30 brass, except in very dilute sea-water. 

70:28: 2 lead-brass resists localised and selective 
corrosion at all temperatures up to 60 deg. Cent. much 
better than either of the other brasses. Unfortunately 
it is very severely attacked by diluted (i.c., estuary) 
sea-water. 

Phosphor-bronze behaves very well in ordinary sea-water 
and diluted sea-water if the temperature does not rise 
above 50 deg. Cent. At 60 deg. Cent. a white oxysalt 
is formed which promotes rapid selective corrosion of the 
tin. This salt does not appear to be formed at lower 
temperatures. 

The rate of “complete” corrosion is much greater 
than that of the other alloys, and may lead to pitting 
if accelerated locally by aeration or strain. In practice 
the metal would probably become protected by scale, 
and unless the temperature.rose to 60 deg. Cent. it is un- 
likely that oxysalt would be formed. It is probable, 
therefore, that this metal would prove more satisfactory 
than any of the others considered, provided that all 
accidental causes of corrosion, such as churning of the 
sea-water or choking of the tube, can be prevented. 

Aluminium-copper dissolved very slowly in ordinary 
sea-water at all the temperatures considered, and is 
practically unaffected by carbon dioxide. Unfortunately 
it is attacked very severely by diluted sea-water. 

Until a suitable non-corrosive alloy is discovered 
corrosion can only be minimised by precautionary measures 
such as those suggested above, and by the examination 
and cleaning of the tubes at frequent intervals and more 
especially when the ship has been passing through water 
which is known to be unusually corrosive. 

It is to be remembered that the only satisfactory method 
of testing the validity of conclusions based upon experi- 
mental work is to apply them to the solution of the actual 
problems that are constantly occurring in the experience 
of the engineer and the metallurgist. The results and 
conclusions of the experimental work should be, and have 
been, supplemented by careful and systematic comparison 
with the character and circumstances of the corrosion 
under’ practical working conditions. It is hoped that 
engineers and manufacturers will continue to assist ti.e 
Committee in a very’ real manner by furnishing them 
with specirmens of corroded tubes and- accurate and full 
information bearing upon the conditions of service under 
which .the corrosion occurred. The practical value of 
the laboratory work will be determined by the .extent 
to which it can afford’a reasonable explanation of such 
naturally occurring corrosion, and the success with which 
it can provide suitable means of preventing it. 

In conclusion, it may be pointed out that almost the 
whole of the work of the Committee up to the present 
time has been directed towards examining the causes of 
corrosion. It appears to the authors that sufficient 
information has now been accumulated to enable a start 
to be made on the problem of protection against corrosion. 
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GRAIN ELEVATING AND CONVEYING PLANT 
AT SUNDERLAND. 

Two of the warehouses belonging to the River Wear 

Commissioners at South Dock, Sunderland, have recently 

been equipped with a new grain-elevating and conveying | 


Supplement represent sectional views of the pneumatic 
elevator, Fig. 9 details of the driving bevel gear of the 
bucket elevating plant, and Fig. 10 details of the spouts 
by which grain is delivered to the various floors of the 
warehouse. 

The travelling elevator is a riveted steel structure which 
runs on rails along the dock-side and measures 26ft. long, 








Fig. 5—ELEVATOR DISCHARGING 


plant by the firm of Henry Simon, Limited, Manchester. 
The plant, which possesses several interesting features, has 
&@ maximum capacity of 100 tons of grain per hour, and 
consists of a self-propelling pneumatic elevator which 
travels along the dock-side, lifting the grain from the 
ships’ holds and depositing it in a subway of the warehouse, 

















Fig. 6—TRAVELLING PNEUMATIC ELEVATOR 


where a complete system of bucket elevators, band 
conveyors, spouting and sacking-off appliances take the 
grain and distribute it ready for loading out again on to 
railway wagons. On page 278 and herewith we give a 
number of illustrations of the plant, which are reproduced 
from photographs taken by the makers. Of these Fig. 5 





jyin. thick carried by angle purlins, and closely riveted 


up with taped joints to ensure weather-tightness. Each 
compartment is provided with windows and doubl« 
entrance doors, and the two lower floors are of jin. stee! 
plates, the remainder being of timber. 

On the first floor of the elevator are two vertical double. 
acting vacuum pumps A, of similar design to that which 
was described in THE ENGINEER of Oct. 15th, 1915. These 
are driven by an electric motor B giving 180 horse-power, 
with alternating current at a pressure of 240 volts anid 
50 cycles, the power being transmitted through three 
strands of Renold silent chain 1.5in. pitch, 6.6in. wide, 
the speed of the motor being 580 revolutions per minute 
and that of the vacuum pumps 150 revolutions per 
minute. The tippers K and dust seals L are driven 
from a countershaft C by chain gearing, and the same 
shaft drives the bucket elevators by chain and beve!| 








gearing. The countershaft is operated by chain gearin 

C! from the crank shaft of the pumps, and provision ha 
been made against the possibility of damage to th: 
elevators and gearing in case of accidental chokage ot 
the bucket elevators. This is done by the introduction 
of a slipping device in connection with the driving bev: 

gear. The bevel wheels are provided with hollow bosses 
shaped to receive three lignum vite blocks, which ar 
kept in frictional contact with the shaft by radial set 

screws, and under normal conditions the frictional contact 
is sufficient to transmit the power. In case of overloading, 
however, the friction device slips and breakage i 

prevented. 

On the first floor there is also a 10 horse-power electri 

motor X for traversing the elevator structure along th: 
quay. Through the medium of worm, spur and bevel 


| reduction gearing, Y, motion is transmitted from the motor 
| to two of the four wheel axles, as shown in the Supple 
| ment. 


The current for operating the motors is obtained 


| from an outside source through the medium of a flexible 


A CANADIAN LAKE sTEAMER 


17ft. wide, and 38ft. high. It has four floors, on which 
the whole of the machinery for discharging the grain cargo | 


is placed. It is mounted on eight wheels built of cast | 
steel, with orged steel tires forced on under hydraulic | 


| cable wound on the drum F and 
| the 


plug boxes situated on 
uay. On the first floor are also placed the boots 
D D' of two’fixed bucket elevators E E*. 

On the second floor are two grain receivers-G fitted with 
internal cyclone dust collectors H shown in dotted lines, 
an automatic grain-weighing machine J, capable oi 




















Fig. 8—PORTABLE SACK CONVEYOR AND ELEVATOR 


ressure ; and in order to allow for any unevenness in 
the rail levels, the structure is supported on the axle 
boxes by steel springs, which’ are sufficiently stiff to be 
unaffected by the movements of the machinery inside the 





Fig. 7—VACUUM PUMP AND 


is @ general view of the warehouses, showing a Canadian 
lake steamer being unloaded. Fig. 6 is a view of the | 


travelling elevator. Figs. 1 and 7 are views taken inside 


MOTOR IN ELEVATOR 


structure. ‘Thé under-frame of the elevator is composed 
of two main longitudinal box girders and deep cross 
girders, which support the vacuum pumps. The super- 


| dealing with 3000 lb. of grain per tip, and tipper seals K 
for discharging grain from the receivers to the receiving 
elevator. Rotary seals L for discharging the dust to this 
elevator are placed in a small compartment immediately 
below this floor. The third floor is occupied by the feed- 
hopper M for the weigher J and the head of the discharging 
elevator E', which is placed at the side of the structure 
nearest the warehouses to which it delivers the grain after 
passing through the weigher. Electric winches N for 
raising, lowering and luffing the grain pipes are placed 
on this and the fourth floors. 

The fourth floor serves as the control room, and contains 
the main switchboard O and the electric controllers P 
| for the winches and traversing motor. In this compart- 
| ment is also the head of the receiving bucket elevator E 
| for feeding the weighing machine situated on the second 
| floor. This compartment is provided with large windows 

to enable a clear view of the ship and quay to be obtained 
| by the operator. 
| The grain is discharged by means of two suction pipes 
| Q Q', let down from the elevator into the ship’s hold. 
| After passing through these pipes the grain enters the 
receiver, from which it is removed by the tippers and 
is deposited into small hoppers which feed the receiving 
| elevator. From this elevator the grain passes to the 
| weighing machine and thence to the discharge elevator, 
|} and by means of a hinged swivel telescopic spout R, 
attached to the back of the structure, the grain is delivered 
on to hand conveyors S—see the detached view at the right- 
hand bottom corner of the Supplement—in a subway below 
the warehouses. These conveyors in turn take the grain 
to the warehouse elevators and distributing conveyors 
shown in Fig. 3. 

In each receiver there is a dust collector, from which 
| the dust is discharged through a rotary seal into the 
| hopper which receives the grain from the tipper, the air 
| being exhausted from the tops of the receivers by pipes 
connected to the pumps. The interior of the portable 
| elevator is electrically lighted throughout. 
| The grain suction pipes present several features of 
| interest. There is one range to each receiver, and the 
| receivers are separately connected to their own pump 
| cylinders, so that the pneumatic plant is divided into two 
| units, and the efficiency of either pipe is unaffected when 
| the nozzle of the other is withdrawn irom the grain. The 


the elevator, and Figs. 2, 3, and 4 on page 278 are | structure has I-section uprights and floor joists with stiff | pipes are sufficiently rigid to be self-supporting, thereby 


interior views of the warehouse. 


The drawings in our! angle bracing, and is covered with flat steel sheeting | doing away with booms. At the inner end are swivel 
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joints T, permitting a circular or slewing motion. These 
joints are provided with ball races to reduce friction and 
enable the slewing to be done by hand. On the upper 
or movable parts of the joints are trunnions, upon which 
blocks are mounted and attached to the pipe jibs by means 
of steel channels U. The pipe jibs are connected direct 
to the swivelling castings by means of flexible pipes V 
5 feét long, and by this arrangement a luffing movement 
is rendered ‘possible. The bends at the end of the jibs 
are of rectangular cross section, in order that the stream 
of grain may be spread over the largest possible surface, 
and so minimise the wear of the bend. The back plates 
are renewable. Below the bends are 5ft. lengths of 
flexible pipe, and below these again are telescopic sections 
W W! permitting 15ft. of movement. Both the luffing 
and telescoping movements are effected 
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top floor or by means of the floor spouts—Figs. 2 and 4— 
to any of the lower floors of the building. The conveyors 
and elevators are all driven by separate motors, the power 
being transmitted from the motors to the terminal shafts 
by means of spur reduction gearing and chain drives. 

For receiving the grain from the two upper floor 
conveyors and distributing it to the lower floors a 
complete system of floor spouts in five rows, each con- 
taining seven and nine spouts respectively, is provided in 
each warehouse. All these spouts are fitted with sliding 
valves at the top and detachable distributing cones, 
enabling the grain to be received and spread on the floor. 
Valves and hoppers are also placed at the bottom of each 
spout to enable the grain to be run away from the floor. 
Each of the top floor conveyors commands three complete 


by electric | rows of spouts, the centre row being within reach of both 
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Fig. 9—DRIVING GEAR OF BUCKET ELEVATING PLANT 


winches controlled by one man in the control room of the 
elevator. Below the telescopic sections are portable 


detachable sections of flexible and light rigid piping |- 


10ft. long, varying in number according to the size of the 
ship, the state of the tide, and the particular part of the 
ship’s hold which is being dealt with.. Each pipe 
terminates in a nozzle. Communication between the 
operator in the control room and the ship’s hold is effected 
by means of electric signals. 

We will now turn to the warehouses—and it should be 
mentioned that these are old buildings to which the plant 
has been adapted. The equipment includes three band 
conveyors—Fig. 3—placed in the subway under the 
warehouses, and running parallel with the quay side, for 
receiving the grain from the pneumatic elevator. Two of 
these conveyors run the full length—about 142ft.—of their 








conveyors, and by this means the grain can be diverted 
from a conveyor to any spout within the three rows. 

All the spouts under the first floor are arranged either 
for delivery into sacking-off weighers or to railway trucks, 
each spout having a cut-off valve. For sacking off eight 
portable 240 lb. weighing machines by Averys are pro- 
vided, and can be moved about from spout to spout as 
required, all the filling being done on the warehouse floor 
level. Several of the spouts in each warehouse are 
arranged to deliver above the railway track for loading 
out in bulk. The total number of spouts in the two 
buildings, complete with valves and hoppers, is 342, while 
in addition there are over 60 spouts for loading out grain 
in sacks, 14 for loading out grain in bulk. 

Two combined sack elevating and conveying machines, 
shown in Fig. 8, are provided for use on the ground floor 
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Fig. 10—DETAILS OF FLOOR SsPOUTS 


respective warehouses, and the third conveyor—about , 


56ft. long—is reversible for connecting to either of the 
above. By this arrangement the two elevators delivering 
to the warehouses are fed and grain can be taken on at 
any point along the conveyors for delivery to either 
warehouse, thus avoiding the necessity of moving the 
ship during the process of discharging. Situated at the 
end of each warehouse is a steel-framed tower clothed with 
corrugated sheet iron. The tower of No. 1 warehouse is 
94ft. high, and for No. 2 warehouse 76ft. high. These 
contain the bucket elevators for feeding the warehouses, 
the grain being picked up from the subway conveyors and 
delivered on to a cross band conveyor 42ft. long arranged 
above the top floor of the warehouse. The cross conveyor 
is provided with an intermediate throw-off carriage— 
Fig. 2—as well as end delivery, by means of which the 
grain is passed on to either of two conveyors—130ft. 





of the warehouses, and are complete with electric motors 
and driving gear. By means of these appliances the sacks 
can be piled up to a height of 12ft. in the warehouses or 
loaded out to carts and wagons. At each of. the delivery 
points on the conveyors in.the tunnel dust collectors are 
placed ; the suction nozzles being arranged near each of 
the spouts and connected to the main trunking. . This in 
turn is connected to a motor-driven fan in the lower part 
of the tower of No. 1 building, and delivers the dust into 
a cyclone dust collector fixed in an extension of the base 
of the tower. The cyclone is provided with a settling 
chamber placed immediately above it, and a revolving 
cowl connects this chamber with the atmosphere. Alto- 
gether the power plant includes twenty electric motors 
ranging from 3 horse-power to the largest motor of 180 
horse-power for driving the pumps. 

The work has been carried out to the requirements and 


long—running above the top floor of the warehouse. | under the supervision of Mr. W. Simpson, M. Inst. C.E., 
These two conveyors distribute the grain either on the ' chief engineer to the River Wear Commissioners. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Merchants and Speculation in Iron and Steel. 


A DEPUTATION representing iron, steel and scrap 
metal merchants visited the Ministry of-Munitions last 
week with a view to clearing up certain points arising out 
of the recent regulations restricting the transactions of 
middlemen. Their interview was generally reassuring. 
The officials of the Ministry made it clear that the regula- 
tions were designed simply to put a stop to speculation and 
the holding up of supplies, and that they would be adminis- 
tered rather in that spirit than their letter. There was no 
desire at all to interfere with the legitimate business of 
the merchant. One of the chief difficulties of the merchant 
has arisen from the stipulation that he shall not purchase 
material in excess of the supplies he held on March Ist. 
The Ministry was asked what was the position of the 
merchant who on March Ist had no stock in hand. The 
reply was that he would be aliowed to continue his normal 
turnover. It was announced a short time ago that muni- 
tion and tool steel scrap would not be dealt with in the 
usual way, but would be controlled by a local committee 
on behalf of the Ministry of Munitions. Cases of hardship 
arising out of this arrangement were put to the Ministry 
officials on behalf of Birmingham scrap merchants, and 
the deputation was given to understand that a limited 
number of licences would be granted to merchants to deal 
in the various class of ammunition scrap. The concessions 
to the deputation are regarded as mitigating to a con- 
siderable degree the inconvenience and loss inflicted on 
local merchants by the recent proclamation of the Ministry. 
Advantage was taken of the visit of the deputation to the 
Ministry to broach the question of the position of the 
merchant in connection with maximum prices, and here 
less satisfaction was obtained. It was stated that the 
maximum prices must apply both to producers and mer- 
chants, and merchants’ only chance of doing remunerative 
business in lines to which maxima apply—and which have 
reached the maxima—was by arrangement with the pro- 
ducer or customer for a commission. 


The Pig Iron Trade. 


The pig iron market was very strong in all 
departments yesterday—Thursday—in Birmingham, but 
there were few changes in quotations. Northamptonshire 
iron improved considerably on the prices of the past few 
days, consequent upon important inquiries, local and for 
export, and the largely increased difficulties and costs of 
production owing to the recent bad weather. The North- 
ampton minimum was 86s., against 84s. a week ago, and 
some firms were asking 88s. delivered for forge qualities 
—within 6d. of the maximum. is advance brings 
Northamptonshire iron much nearer its proper relation to 
Derbyshire and Staffordshire values than has recently 
been the case. Makers of Midland pig irons are offered 
repeat orders at current rates, which are in excess of those 
paid for previous contracts. The cost of cokes and minerals 
is dearer, and this had to be covered. In most cases 
quotations are equal to the fixed rates which the Govern- 
ment has sanctioned. There is a great deal of business 
submitted for foundry iron for Admiralty purposes, and 
in view of what may be wanted, makers are reluctant to 
enter into extended bargains. Forge iron is purchaged 
wherever makers are agreeable to accept contracts. As 
regards the South Staffordshire pig iron trade, it is as well 
to repeat—the matter is of so much importance—the 
maxima which have been arranged with the Ministry of 
Munitions. These, then, are as follows :—Cold blast iron, 
forge and foundry, 177s. 6d.; cylinder iron, Earl of Dudley 
brand, 157s. 6d.; hot air iron, forge 140s., foundry 150s.; 
high-class all-mine, forge and foundry, 110s.; part-mine, 
forge 90s., foundry 92s. 6d.; common, forge and foundry, 
85s. These prices, it must always be carefully borne in 
mind, are net f.o.t. at makers’ works in each case. Hence 
they do not express the absolute trade maxima, since 
market prices are always quoted to include delivery, and 
attached to them is always a trade discount of 2} per cent. 
The exact trade maxima would therefore be somewhat 
in excess of the foregoing scale. ‘ 


Manufactured Iron Trade and ‘‘ Maximum ” Difficulties. 


The conclusion of the negotiations for the regula- 
tion of prices in the manufactured iron trade in this district 
announced by me last week has put.an end to the unrest 
which was hampering business and which was reflected 
outside the sphere directly concerned. Though the 
Government control which has been established has gone 
far to localise industrial interests and make them more 
self-contained, the inter-dependence of the producing 
districts is still considerable, and so long as maximum 
prices were not applied to Staffordshire iron the position 
was anomalous. It is recognised that the diversities of 
the trade make exact standards impossible, but the scheme 
informally announced last week tends to stabilise business 
here. Merchants, however, are much exercised about 
their position under the maximum schedule. To a deputa- 
tion which waited on them last week, the officials of the 
Ministry of Munitions made it clear that the maxima must 
be observed by both producer and merchant. When the 
market price is up to the maxima, it is not to be expected 
producers will sell to the merchant below that price, and 
if the latter may not take a profit from his customer he 
receives nothing for his trouble. Just now, what with 
proclamations, prohibitions and licences, the merchant's 
lot is not a happy one. An important subject of discussion 
is the rigid inquisition conducted on behalf of the Govern- 
ment with regard to the ultimate destination of orders 
on manufactured iron masters’ books. Nearly all the works 
in the district, as well as the merchants, have been called 
upon to classify their business, with a view to the elimina- 
tion of the ordinary commercial customer, where this class 
of business conflicts with Government requirements. The 
matter has been rather difficult in the case of merchants, 
who have found it necessary to order iron or steel for the 
renewal of warehouse stocks. Obviously, in such cases 
it is practically impossible to give particulars of the ulti- 
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mate destination of the iron and steel bought. The general 
effect is further to squeeze the unfortunate general buyer 
and consumer. 


Malleable Iron Prices. 


There is plenty of business for bar makers at 
the new Government maximum of £14 15s. for marked 
bars, and of £13 5s. for ‘‘ Crown ”’ bars, these prices being 
free on rail at makers’ works. Some makers are inclined 
to scoff at the maximum for unmarked bars as admitting 
of easy evasion. The leading bar houses discourage forward 
transactions. Business already accepted by the marked 
bar makers covers probably the next two months. Small 
rounds are generally quoted at £15 10s., three-eighths 
basis, but some millowners are still ready to do business 
at 5s. under that figure. The price for the corresponding 
size in steel is £18. Producers could do a big export trade 
if the exigencies of demand at home did not make prior 
claims. The troubles of the galvanised sheet trade have 
become more acute, chiefly owing to high cost of raw 
materials. The price of spelter has come down, but the 
dearth of metal continues, and English producers can now 
only deliver against orders intended for Government opera- 
tions. The difficulty of securing steel is equally pro- 
nounced, owing to the magnitude of war needs. Many 
galvanised sheet makers have had practically to stop opera- 
tions. Well over 10,000 tons of black sheets were shipped 
to France during January and February, against a trifling 
quantity last year, whilst the exports of galvanised sheets 
have dropped to 25 per cent. of the normal. The aggregate 
for the two months was only 30,119 tons, against 49,720 
tons, and 145,222 tons for the same period in 1915 and 
1914 respectively. The takings for India, which were 
before the war on a big scale, have shrunk to a negligible 
quantity. The sheet iron and steel mills which remain in 
operation are employed chiefly on Government uire- 
ments. External trade tends to shrink further. Some 
specially favourable orders have been taken at £27 for 
24 gauge corrugated galvanised sheets. This is below the 
normal market price, which is £28 and upwards. The 
extras for 26 gauge have been raised to £4. Black corru- 
gated sheets are being largely used in the construction of 
military huts and other purposes connected with the war. 
The price for sheets of 24 w.g. varies from £17 10s. to 
£18 10s., with £1 extra for painting. The April quarterly 
meeting of the Midland and Staffordshire iron and steel 
trades comes off in Birmingham a fortnight hence, and is 
being anticipated with great interest, both by buyers and 
sellers, not alone in the Midlands, but over a very wide 
area of the kingdom. Prices are not likely to show any 
great change from now, but they are sure to be very firm 
in all departments. 


The Steel Trade—Raw and Rolled. 


Steel makers cannot consider offers except for 
Government requirements. Heavy lots of large sizes of 
bars and sheets having been sold for war purposes lately, 
the makers have to refuse further offers. In small steel 
bars and hoops a brisk business is on the books. There 
is a scarcity of billets and tin-plate bars, and higher figures 
are reported. Defective sorts are sought where better 
qualities cannot be found. It is freely hinted that in some 
departments of the steel market, notably as regards crude 
steel, those who have anything to sell do not necessarily 
hold themselves bound by the official maxima. The great 
bulk of the material comes within the system of Govern- 
ment Departmental control, but as far as the balance is 
concerned, it is claimed in many quarters that the price 
restrictions are not applicable. Material is a difficult to 
obtain as ever. Steel strip is worth £17 15s. Sheet bars 
are hardly procurable for civil trade. Consignments of 
semi-products from America on orders placed some months 
ago are running out, and there is no prospect of renewal. 
A very little business is passing in American stuff at about 
£12 10s., c.i.f. Liverpool, a figure which about corresponds 
with the home price. Wire rods have become extremely 
difficult to get. ‘The great bulk is home-made, but a few 
buyers have been fortunate enough to secure supplies 
from America. One of these lots was bought a few days 
ago, at what is believed to be a record price for this class 
of material, namely, £18 16s., c.i.f. Liverpool. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is no definite change in the general 
position of the iron and steel trades, but a feeling of great 
uncertainty exists which militates against the arrange- 
ment of new business and causes buying to be on a retail 
scale. No large contracts for iron are offered, and probably 
no seller would care to undertake them if they were 
offered, for it is impossible to form any idea as to the 
risks of the future. There is no general consensus of 
opinion as to the result upon iron and metal prices of the 
return of peace conditions, some people well qualified to 
judge asserting that prices will rise still further, and others, 
equally qualified, saying that a desperate collapse must 
occur. One notices advertisements in American papers 
urging consumers to make their contracts early for 1917 
requirements in view of the supposed certainty of dearer 
iron after the war, and this of itself inclines one to believe 
that prices will be much cheaper, but it is admittedly a 
difficult question and not to be dogmatised upon. 


Foundry Iron. 


The state-of the Cleveland iron market is still 
a puzzle to the whole trade. The first effect of the recent 
Government edict was to cause a collapse in the warrant 
market from about 96s. to 83s. 6d., it being understood 
that No. 3 foundry was to be held at 82s. 6d., but the fact 
that no one could obtain the iron at the supposed maximum 
has told upon warrants, and one now finds sellers asking 
nearly as much as before the collapse, although buyers 
have not yet been found at the highest prices. In any 
case, it is quite clear that no Cleveland iron can come 
into this market at or near the Government maximum, so 





that founders in the district have to rely upon supplies 
from Lincolnshire, Staffordshire and Derbyshire, and 
mainly from the last-named source. The maximum price 
of Staffordshire iron has been raised, but so far as this 
market is concerned that makes no difference, because in 
any case the iron has to be sold in close competition with 
Derbyshire, and the latter maximum has not been altered. 
Sellers quote the full maximum now for the latter and for 
Lincolnshire iron, viz., 92s. 3d. to 92s. 6d. for Derbyshire 
and 93s. 3d. for Lincolnshire, and the supply of the latter 
is very small. Founders are buying very sparingly now, 
and a good many of them believe, or profess to believe, 
that prices will soon be easier. Possibly they may be 
confirmed in this view by a distinct tendency to ease in 
the market for Scotch iron, although it should be borne in 
mind that the circumstances of the two markets are 
totally different, and that Scotch iron might fall 20s. per 
ton and still remain dear in relationship with Derbyshire 
iron. It is fairly certain that the extravagant prices for 
Scotch have led to the greater employment of No. 1 
common iron for mixing purposes, and, of course, if this 
can be done satisfactorily, the use of Scotch, except at very 
much lower prices, is doomed; but it is perhaps too early 
to come to any definite conclusion on this point. All that 
can be said is that some consumers have tried the experi- 
ment and report favourably upon it; one, at any rate, 
going so far as to say that he did not intend to buy any 
more Scotch. Hematite foundry iron is scarce, and I 
hear of no business in it. The last sale of Scotch iron here 
was at 127s., but probably rather less, perhaps 125s., 
would be accepted to-day for some brands. Summerlee, 
which was held for 130s. last week, was offered this week 
at 127s., but one cannot deduce anything from this, 
because the brand had been held above the others for 
some period after having been sold in close competition 
with them. 


Semi-steel. 


There is no business at present in billets. English 
billets are nominally at £12 10s., but this does not mean 
that any consumer can buy them. It is not the case that 
the market is controlled in any way, as has been reported, 
but rather that it is practically closed to the outsider 
because there are no free billets to sell. If the war con- 
tinues throughout the year it might be wise, even at 
present extravagant prices, to contract for some American 
billets for delivery at the latter end of the year, but the 
risk of a collapse of the war before then is perhaps great 
enough to deter any consumer from considering such a 


business. He would probably have to pay at least £13' 


delivered. 


Scrap. 


The peculiar weakness in scrap steel continues 
and in face of the general scarcity of steel material and the 
enormous demand for finished steel this is a very strange 
feature. Dealers account for it on the theory that steel 
works have on hand a supply to keep them going for some 


time and are trying to depress the price meanwhile as 


much as possible. There may be something in this, but 
the effect could only be temporary, and one is disposed to 
think that there must be some other reason. It is just 
possible that some steel works have been advised by the 
Ministry of Munitions of lots of scrap to be forwarded to 
them direct from munition works, which they will be 
asked to take in part payment for new steel. Of course, 
this makes no difference to the actual total supply of 
scrap, and in the end arrangements of this sort cannot tend 
to lower prices. The best offer made this week in Man- 
chester for fair qualities of scrap steel was 85s. on trucks, 
or 15s. less than was paid not so very long ago, but dealers 
here refuse to supply at the price. Heavy wrought scrap 
for the forges is steady at about 120s. for the best lots. 
It is noticeable that a good deal more than this is being 
paid in Scotland. Dealers are asking 95s. to 97s. 6d. for 
the best lots of broken machinery metal, but if what is 
told me by consumers may be credited there is a good 
deal coming in to them at very much lower prices. Possibly 
the dealers are trying to get rather a heavier profit than 
usual on this material. 


Finished Material. 


There is no alteration to be seen in the position 
as regards finished iron and steel. The merchants are 
resuming their business on the old lines, being now per- 
suaded that the Government does not mean to interfere 
with them; but there is not a great deal of scope for 
merchant business, because it is so difficult to be sure of 
a renewal of the supplies. The works are now mostly 
engaged on Government contracts, and even to old 
customers they are unwilling to sell much, although they 
try to keep them going as well as they can. Prices are 
quite irregular, and it is of no use to give quotations. 


: BaRrrow-In-FurnNEss, Thursday. 
Hematites. 


There is marked activity in the hematite pig 
iron trade both as regards the business being done and 
on the industrial side. Makers without exception are 
well off for orders, and, in fact, have more contracts on 
hand than they can easily look after, and deliveries are 
in consequence delayed. There are in all 25 furnaces in 
blast, 16 in Cumberland and 9 in North Lancashire, and 
the whole of the output is going into prompt use, largely 
at neighbouring steel and other works. It is mostly being 
used in the making of munitions of war. The price of 
parcels of mixed numbers of Bessemer iron is 127s. 6d. 
per ton net f.o.b., and special brands are at 140s. per ton. 
Warrants are idle at 115s. per ton net cash. The stores of 
warrant iron represent only 1481 tons of iron, of which 
450 tons are stored in Furness and the remainder in 
Cumberland. 


Iron Ore. 


The iron ore trade is more fully employed than 
has been the case for very many years, and a large output 
is being maintained. Prices are steady, with good 
average qualities at 21s. to 30s. per ton, and best ores are 
at 38s. per ton net at mines. Spanish ores are being 
quoted at 42s. 6d. per ton delivered, and this is also the 
quotation for Algerian sorts. ’ 





Steel. 


In the steel trade there is great activity in thw 
departments on Government work. Most of the works 
are, indeed, confined to the turning out of semi-manu 
factured steel for shells and other purposes. At thw 
foundry there is a busy state of affairs. Ordinary com- 
mercial sorts of steel are not getting much attention. 
Rails are a quiet business and heavy sections are at 
£10 12s. 6d. to £10 17s. 6d. per ton, with light rails ai 
£11 10s. to £12 5s. per ton, and heavy tram rails are at 
£11 15s. per ton. Ship plates are at £11 10s. and boile: 
plates at £12 10s. per ton. Billets are a good trade ut 
£12 per ton. 


Fuel. 


For coal the demand is very full, and good stea:,, 
sorts are at 22s. 6d. per ton delivered. For coke tho 
demand is heavier than ever, and East Coast qualiti: ; 
are at 32s. to 38s. per ton delivered. Lancashire coke. 
are at 305. per ton delivered. ; 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Conditions. 


To the larger section of the manufacturin, 
community in the North of England only munitions coun: 
in these days. Extensive Government orders continuc 
to be distributed almost daily, while the output of finishe:| 
and unfinished goods is on an enormous scale. Th: 
majority of the manufacturers are engaged solely on 
Government contracts, and other business is entirely se: 
aside, to thedisappointment of home and export customers. 
Expeditious production is demanded, but notwithstanding 
a great volume of overtime in almost every establishment, 
deliveries in many cases are well in arrears, the chief 
difficulty being the lack of suitable labour. In this 
respect the position at many of the works is very acute, 
and yet manufacturers are threatened with further 
depletion of staffs. The Military Advisory Committees 
have already commenced the “sorting-out” process 
in connection with “‘ badged’’ men. During the past 
few days inspectors have visited a large number of works 
and appealed to employers to replace wherever possible 
men by women, and efforts are being made to fall in with 
the express wish of the Ministry of Munitions. At many 
works, however, it is quite impossible, if the increased 
production for which the War-office and Admiralty are 
calling is to be obtained. Railway transport is as 
chaotic and uncertain as ever, and deliveries of material 
often occupy long periods. The scarcity of shipping 
also is another disturbing feature. 


Cleveland Iron Trade. 


A very strong tone characterises the Cleveland 
pig iron trade. The shortage of iron is becoming daily 
more pronounced. Traders have no iron available, and 
warrant iron is obtained with increasing difficulty. Not- 
withstanding all the restrictions and the uncertainties 
of the position, the shortage is having a stiffening effect 
upon values, of which holders of warrants are taking full 
advantage. The demand for iron from abroad is still 
very strong, but supplies are quite inadequate. Home 
consumers, too, are falling back upon the merchants, and 
are willing to pay a reasonable commission on the maximum 
price for early deliveries. The local committee appointed 
by the Ministry of Munitions to regulate deliveries of pig 
iron for the due protection of the needs of home con- 
sumers has already got to work. It is understood that 
all home consumers’ delivery orders will go before the 
Committee. Whether, in order to assure their full 
supplies to home consumers, it will be necessary to interfere 
with shipments remains to be seen, but it is a very probable 
contingency. During January and February 25,000 tons 
of iron went to neutral countries, and during this month 
13,000 tons have gone. These are considerable figures 
having regard to the prevailing scarcity and the smallness 
of the stock. During the past week withdrawals have 
been made from the public store at the rate of 1000 tons 
per working day, the total now standing at 59,163 tons, 
of which 56,835 tons are No. 3 quality. Since the begin- 
ning of the month the stock has been reduced by 22,854 
tons. For home consumption No. 3, No. 4 foundry and 
No. 4 forge all remain at the fixed maximum of 82s. 6d. 
No. 3 is quoted at 91s. for export and No. | at 95s. 


Hematite Pig Iron. 
With no hematite pig iron disposable for early 


‘| delivery and makers unwilling to accept forward business, 


trading in this branch is almost at a standstill. The 
licensing regulations are reported to be working well as 
regards the interests of home consumers. For the latter 
supplies are going steadily forward, while the requirements 
of the Allies are also being adequately met. There is, 
however, no surplus iron, and, in consequence, licences 
are practically unobtainable for neutral destinations. 
The home price remains at 122s. 6d. 


Iron-making Materials. 


The Government has now taken up the chartering 
in the foreign ore trade, and this, it is expected, will have 
the effect of bringing down the freight charges. Con- 
sumers are now assured of ore cargoes on a basis freight 
rate of 17s., which means about 34s. for best Bilbao Rubio 
of 50 per cent. quality, ex ship Tees. There is no change 
in coke prices, 33s. representing the maximum price, plus 
cost of delivery, of the best furnace qualities, and 30s. 6d. 
that for medium kinds. 


Manufactured Iron and Steel. 


There is no relaxation in the pressure on the 
manufactured iron and steel works. ‘The requirements 
of the British and Allied Governments are increasing 
almost daily. In the steel trade the position is one of 
congestion, and many manufacturers hardly know which 
way to turn in order to execute their work within reason- 
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able time. Leaving ordinary consumers entirely out of 
the question, there are so many orders on the books for 
shell steel and steel war material of different kinds that 
manufacturers are seriously in arrears with their work. 
To obtain the execution of an ordinary order is almost 
impossible. The export demand, with the exception of 
that of France, is very quiet. The question of the deliveries 
of ordinary shipbuilding material is becoming very acute. 
Some time ago it was reported that the Government pro- 
posed to release a certain tonnage of steel for the purpose 
of expediting the construction of merchant vessels, but 
so far as can be ascertained, nothing has yet been done in 
the matter. It is recognised that so long as the mills 
are actively engaged on Government contracts, complaints 
are hardly in order, but at the same time there is a fairly 
general impression among shipbuilders that with more 
judicious arrangements at the producing works, the con- 
struction of vessels could be greatly facilitated without 
interfering seriously with the output of war material. 
Considerable activity also prevails at the manufactured 
ironworks, and, while their resources are great, they are 
nevertheless insufficient to meet the demands made 
upon them. The following are the principal market 
quotations :—Common iron bars, £13 10s.; best. bars, 
£13 17s. 6d.; double best bars, £14 5s.; treble best bars, 
£14 12s. 6d.; packing iron, £9 to £9 5s.; packing iron, 
tapered, £10 15s.; iron ship angles, £13 10s.; iron ship and 
girder rivets, £15; steel bars, basic, £13; steel bars, 
Siemens, £13 ; steel hoops, £11 ; steel ship plates, £11 10s.; 
steel boiler plates, £13; steel ship angles, £11 2s. 6d.; 
steel sheets, singles, £13; steel sheets, doubles, £13 10s.; 
steel joists, £11 2s. 6d.; steel strip, £12 to £12 2s. 6d.; 
heavy sections of steel rails, £11; steel railway sleepers, 
£12—all less 2} per cent. f.o.t., except steel ship plates, 
steel angles and joists. Rails and sleepers are net f.o.b. 


Shipbuilding and Engineering. 


The great activity in the kindred trades of ship- 
building and engineering shows no. signs of diminishing. 
Shipbuilders continue to be chiefly engaged on Admiralty 
work, with the result that the construction of merchant 
vessels is slow. A gratifying amount of business is being 
done in the ship repairing industry. During the last week 
or two quite a substantial number of vessels have arrived 
for repairs, overhaul or examination, and many of the 
docks are in full employment. 


The Coal Trade. 


The coal market has not been so active as was 
anticipated. Business is interfered with to a considerable 
extent in some departments of the trade by lack of ready 
shipping, though in the other sections a more or less 
regular stream of tonnage has a steadying influence. 
This is to be noted in the Northumberland market, which 
is very steady, and in the case of best steams and smalls 
very firm. On the other hand, the Durham market is 
irregular and difficult, for while the undertone is quite 
firm and steady, the prompt position is uncertain, and 
weak places become apparent here and there. Lots pass 
at times under current market prices, but they are not 
at all frequent, as merchants are unable to take advantage 
to any extent owing to the difficulty experienced in fixing 
a steamer. As to forward coals, April promises to be a 
month of short production. It is pointed out that the 
month has the Easter holidays to contend with—four to 
five days—-and, in addition, five Sundays and three pay 
Saturdays. Owners are still complaining of short outputs. 
At one large group of collieries last week the production 
was reduced to 40 per cent. of the present possible, 
** cavilling ’’ arrangements being made the excuse. The 
Northumberland section maintains all its strong features. 
Best steams are still quoted up to 36s., while seconds 
command anything up to 32s. 6d. Smalls are very strong, 
and the demand seems to increase uninterruptedly. Best 
D.C.B. smalls are now quoted up to 19s. fully, while Tyne 
primes are worth quite 20s., a similar figure being obtain- 
able for North Northumberland smalls. The Durham 
section is not so solid, and weak patches are revealed at 
times, though forward business is quite up to the prices 
current on the market, and the quotations are firmly 
demanded, especially in the case of gas coals. Bunker 
coals are also showing signs of steadiness for prompts as 
well as forwards. Coking coals are on the weak side for 
prompts, but quite steady for forwards. Exceptional live- 
liness is being shown at Tyne Dock, and during the past 
week the enormous quantity of 108,816 tons of coal and 
coke were put on board ship, this being one of the biggest 
week’s shipments since the outbreak of war. The total 
was made up of 104,895 tons of coal and 3921 tons of coke. 
Coal quotations are as follows :—Northumberlands : 
Best Blyths, 35s. to 36s.; second Blyths, 30s. to 32s. 6d.; 
unscreened, 25s. to 28s.; best smalls, 18s. to 19s.; house- 
holds, 32s. 6d. to 35s.; Tyne prime steams, 32s. 6d. to 35s.; 
Tyne second steams, 30s.; special Tyne smalls, 20s.; 
ordinary smalls, 15s. 6d. to 16s. Durhams: Best gas, 
25s. to 25s. 6d.; second gas, 24s.; special Wear gas, 27s.; 
smithy, 25s. to 26s.; coking unscreened, 23s. to 24s.; 
coking smalls, 22s.; ordinary unscreened bunkers, 22s. 6d. 
to 23s. 6d.; best bunkers, 25s. 6d.; foundry coke, 41s. to 
42s. 6d.; furnace coke (for export), 41s.; foundry coke, 
41s. to 42s. 6d.; gas coke, 26s. to 27s. 


Miners and a War Bonus. 


At the quarterly meeting of delegates of the 
Cleveland Miners’ Association on Monday it was decided 
that an application be made to the mineowners for a 
15 per cent. war bonus. It was also agreed to submit to 
the employers a suggestion to the effect that when advances 
in wages are secured they should only apply to financial 
members of the association. 








SHEFFIELD. 
(From our own Correspondent.) 
What is Wanted. 


OnE of the features since my previous letter 
has been a speech by Sir Robert Hadfield on the present 
situation and the outlook. Sir Robert, addressing the 
shareholders at the annual meeting here of Hadfields 





Limited, a few days ago, supported a policy which has 
been repeatedly advocated in THe Encoinerer. If a 
commercial or industrial. firm found a particular branch 
of its activities getting too large it generally, Sir Robert 
contended, started a new department, with a general 
manager, or director. It was hard, therefore, to under- 
stand why the Prime Minister seemed so lukewarm 
towards the excellent and strong deputation which waited 
upon him as to the establishment of a Ministry of Com- 
merce. ‘‘ Our system of government at times seems to 
be framed on not very scientific lines. For example, 
this is a technical age, yet, as far as I am aware, we have 
not a single representative of the technical business in 
the Government. Surely some of our great engineers 
could have been well called in to give their counsel at a 
time of stress like the present.”” The war was certainly, 
urged Sir Robert, a most technical one, and demanded 
all the best efforts of science and technical knowledge, 
whether as regarded military, mechanical, electrical, 
chemical, civil, mining, hydraulic or metallurgical engineer- 
ing, and several other branches. A radical departure 
was called for in our method of government, and that 
quickly. It was more than ever necessary to appoint 
three separate and distinct Ministers—for Commerce, 
for Science, and for Air. 


Krupp’s Method. 


Sir Robert generally makes use of this annual 
gathering of shareholders to call attention to some special 
matter concerning deeply the interests of the steel industry 
of Sheffield. A year ago it was a sensational statement 
regarding the dismantling of large and valuable shell 
plant through the indifference of the then Government. 
On the present occasion he clinched his arguments in 
favour of a Ministry of Commerce by a reference to the 
enemy’s position in such a matter. He could, he said, 
vouch for the fact that the head of Krupps had for many 
years personally reported every fortnight, by actual 
attendance or correspondence, direct to the head of the 
Empire, as to the progress of work at Essen. This was 
told to him (Sir Robert) by Herr Krupp von Bohlen 
himself. it will be remembered, by the way, that the 
gentleman referred to paid a very—for Germany—oppor- 
tune visit to Sheffield a few weeks before war was declared, 
though it has always been a very debatable point as to 
whether he, or any of his party, saw what they had really 
come to see. 


The Subsidy System. 


Another point made by Sir Robert Hadfield 
involved an experience of his in the United States two 
years ago, and proved the value of a Secretary of Commerce. 
He was asked his views on the question of unsound steel 
in connection with rails, and as a result of the interview, 
immediate orders were given for tests to be made. Great 
attention was now being paid to this subject in America, 
and improvements all along the line were being effected. 
**Tmagine,”” added Sir Robert, ‘‘a matter of this kind 
being taken up here. The Board of Trade, whicn touches 
so many things and yet does nothing thoroughly, would 
nov interfere or show any really active interest, as would 
the Secretary of Commerce for America in the matter 
I have mentioned. There are many matters of a kindred 
nature with which a Minister of Commerce could better 
grapple than the somewhat antiquated and out-of-date 
department known as the Board of Trade.” Sir Robert 
finally declared that he should like Mr. Asquith—his 
political chief—to know that if he does not give us a 
Minister of Commerce the business men of this country 
will rise in serious protest. The large business aone by 
Germany had been due to the bounties she paid to her 
manufacturers for exporting finished iron and steel to 
England, and although fully three years before the war 
broke out the British Government had had its attention 
drawn to those unfair conditions there was no sympathetic 
response, no action taken. I may remark, in this connec- 
tion, that, as a direct commentary on the bounty system, 
Clyde shipbuilders, when the German supply of light 
steel castings was cut off at the commencement of hos- 
tilities, found that they had to pay about 50 per cent. 
more for castings obtained from the Sheffield district, 
and at the time I heard manufacturers express astonish- 
ment that German firms had ever turned out castings at 
such a figure. But for the subsidy system they probably 
never would have done, and manufacturers here are 
trusting that after the war—or rather by the end of 
hostilities—steps will have been taken by our Government 
to prevent the British steel industry being at the mercy 
of the unfair competition which so limited it in pre-war 
days. In this connection the appointment of a committee 
—a kind of safeguard committee for after the war—in 
the special interests of the iron and steel industry, has 
afforded a very great deal of satisfaction here, particu- 
larly in view of the fact that three of the six members 
are from Sheffield—Mr. Douglas Vickers, Mr. Arthur 
Balfour and Mr. A. J. Hobson. These gentlemen have 
throughout the war period been in intimate touch 
with the Government, and have been consulted upon 
many vitally important matters. 


Thefts of Steel and Alloys. 


An evil which is assuming alarming proportions 
is the theft of steel, especially high-speed steel, and ex- 
pensive alloys of the latter. I touched upon this matter, 
I think, last week, but since then I have heard of several 
very flagrant instances. It is no longer a question of 
odd pieces being taken, but thieving on a wholesale scale 
is going on, valuable tools even being included. The 
worst feature is that some person or persons must be 
systematically encouraging this class of crime. Where 
tools are taken they are invariably broken up as scrap, 
and the stamped initials of the firm from whose place 
they were stolen is erased or obliterated by some means. 
So serious is the theft of high-speed steel alloys becoming 
that I am given to understand the Government will 
very shortly take some strenuous steps to put a stop 
to it, though what these may be I cannot at the moment 
say. It is, of course, known that by the latest regulations 
action will be taken against unauthorised persons in 
possession of high-speed steel unless they can disclose 
how they came by it. It has been pointed out to me 
by a director concerned that this is exactly what should 





have been done in Sheffield a long time ago. In fact, 
one of the Corporation’s Bills included a clause to meet 
such cases by giving the local police powers to search 
suspected premises, but on the ground of some supposed 
infringement of the liberty of the subject—or something 
of the kind—the trades union resentatives, opposed 
it and the Bill was withdrawn. Nevertheless the object 
aimed at by the Sheffield Corporation has been accom- 
plished in local Acts at Birmingham and many other 
large towns. The opposition in Sheffield was very short- 
sighted, and we have since been paying the penalty of it, 
though it is to be hoped the measures taken, or about to 
be taken, will do something to remedy a crying evil. 


Round the Works. 


How ordinary trade is being maintained under 
the present trying circumstances is nothing short of 
amazing. The latest oversea business includes saws for’ 
Penang, Port Harcourt, Santos, Rangoon and Buerios 
Aires; files for Calcutta, Payta, Monte Video, Iddo, 
Buenos Aires, Rangoon and Seville; steel for Shanghai, 
Singapore, Yokohama, Hankow, Penang, Hong-Kong, 
Boston (U.S.), Huelva, Oporto, Lisbon, Barcelona and 
Pernambuco; springs for Buenos Aires; cutlery for Rio 
Santos, Perth and Trinidad; tools for Manilla, Monte 
Video, Madeira and Rangoon; plane irons for Calcutta 
and Rio; steel castings for Bilbao, and sheep shears for 
New York. In addition to those mentioned last week, 
the Government is inviting tenders for 15,000 electro- 
plated tablespoons, 13,600 lever knives, 5740 corkscrews, 
and 11,000 machetes. The French Government is in- 
quiring for knives and forks to the extent of several 
millions and for some quarter in Switzerland an attempt 
is apparently being made to place an order for nearly 
two and a half millions of bandage-cutting scissors. The 
question at once arises, why should Switzerland require 
these things. The only answer seems to be that not 
Switzerland but Germany is the real inquirer; the 
business, therefore, would not be looked at supposing it 
were substantially offered, though however genuine the 
inquiry might be it would stand precious little chance of 
finding its way to order books in the present congested 
state of the scissors trade. Contracts have been placed 
here for tramway points and crossings by the Southampton 
Corporation, and for a special brand of tool steel for the 
ensuing year by the Middlesbrough Corporation. 


Iron, Steel, and Fuel. 


Business in all grades of pig iron is rather less 
active, but prices remain unchanged, which means prac- 
tically that they rest on the maxima basis. The general 
shortage of labour is more acute than ever, particularly 
in face of the increasing pressure for some classes of Govern- 
ment work. The output of high-speed steel is being kept 
down by the limited tungsten supplies. Billets are almost 
unprocurable. Very few are offered from the United 
States, and these would cost quite £15 at British ports. 
Regarding bar iron premiums of from 5s. to 10s. are being 
asked on official prices of “‘ Crown.’ The steam coal 
market is still strong and active, but supplies are 
restricted, though not so much as would have been the 
ease had shipments been freer. To neutrals they are 
very limited, but a large tonnage continues to go to France 
and Italy. There is practically nothing for the open 
market, so that quotations are just nominal. South 
Yorkshire steam hards are quoted 17s. 6d. to 18s. 6d., Derby- 
shire 17s. to 17s. 6d., seconds and steam cobbles both 
16s. 6d. to 16s. 9d., and best hard slacks 12s. 6d. to 13s. 6d. 
per ton at pit for inland sales, export figures being about 
5s. to 6s. higher. Blast furnace coke is steady at 24s. 
per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
Trade Difficulties. 


As time goes on it is becoming increasingly 
evident that the difficulties imposed on the ordinary 
trader are being multiplied, at least, so far as regards 
the iron and steel and allied industries. The demands on 
Government account are becoming more and more 
insistent, and under the prescribed conditions ordinary 
mercantile trade is relegated to the background. All 
orders for material placed with controlled establishments, 
which include most of the producing works, are divided 
into three classes, representing orders for the Allied 
Governments, orders for British Colonies or railways, 
and orders for,.general material. As first attention is, of 
course, given to Government work, which constitutes 
by far the larger proportion of the work in progress, and 
with Colonial and railway work coming next in order of 
merit, it will be readily understood that little time is left 
for ordinary commercial work. It will be seen that at 
the majority of the works ordinary business can only be 
engaged in when the Government orders have been cleared 
off. At the same time, however, it is marvellous, in 
spite of all this classification, how much general business 
is being put through, and it is unfortunate that more ton- 
nage is not available in order to maintain the existing 
foreign connection and to add to it where possible. 
Neutral countries are being afforded the opportunity in 
the meantime to enter into foreign markets and establish 
connections which will not be easily shaken when the days 
of general competition return. The scarcity of labour is 
still being keenly felt at the works, particularly of the 
skilled class. In spite of the introduction of female 
labour, many of the works are still having to run as best 
they can with depleted staffs. It is fortunate, therefore, 
that the women are readily adapting themselves to the 
new conditions, and with expert supervision have up to 
the present time met the needs of the case. 


Clyde District Wages. 


A representative meeting of the Clyde District 
Committee of the Federation of Engineering and Ship- 
building Trades was held during the week in Glasgow. 
At the conclusion of the proceedings it was announced 
that the question of the Committee on Productions’ 
recent finding in the application for an advance of 2d. per 








286 


THE ENGINEER 


Marcu 31, 1916 








hour in wages had been very carefully and seriously 
considered. A line of action was decided upon unani- 
mously, and a sub-committee was appointed to submit 
the terms of a resolution to the Local Advisory Board, 
the National Advisory Committee on War Output, the 
Executive Committee of the Federation, and the Govern- 
ment. 


Pig Iron. 


Considerable activity prevails in the Scotch pig 
iron trade and makers continue in a strong position. 
Hematite and ordinary qualities are in large demand 
and outputs readily disposed of, chiefly for home con- 
sumption. With the exception of one transaction, which 
took place at 88s. cash, the warrant market was entirely 
idle during the past week. The tone continued firm 
throughout, however, and Cleveland iron closed at 88s. 
per ton cash buyers, with sellers at 90s. per ton. The total 
stocks now stand at 65,569 tons, compared with 116,098 
tons at the end of 1915. 


Prices of Scotch Makers’ Iron. ; 

The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 120s.; No. 3 
119s.; Govan, No. 1, 116s.; No. 3, 115s.; Carnbroe, No 
120s.; No. 3, 115s.; Clyde, Gartsherrie, and Calder, Nos. 
127s. 6d.; Nos. 3, 120s.; Summerlee and Langloan, Nos. 1, 
125s.; Nos. 3, 120s.; Glengarnock, at Ardrossan, No. 1, 
i25s.; No. 3, 120s.; Eglinton, at Ardrossan or Troon, 
No. 1, 120s.; No. 3, 118s ; Dalmellington, at Ayr, No. 1, 
122s.; No. 3, 120s.; Shotts, at Leith, No. 1, 127s. 6d.; 
No. 3, 120s. per ton. 
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Finished Iron and Steel. 


The prevailing tone in the Scotch steel trade is 
firmer than ever. Makers are now so heavily engaged on 
Government work that they are practically able to obtain 
any figure they like to quote for general work, especially 
if they are able to give anything like decent delivery. 
Shell bars are in extremely heavy demand and are monopo- 
lising nearly all the output from sectional mills. The 
home demand for plates is only normal, but any shortage 
is made up by the export orders. Black sheet makers are 
being handicapped to some extent by a shortage of 
materials and are finding it impossible to overtake the 
orders on hand, and deliveries are falling into arrears. 
Prices are very firm, makers now quoting £18 ds. to £18 10s. 
per ton, less 2} per cent. for 7 to 11 b.g. Glasgow ware- 
house. Malleable iron makers are producing large 
quantities of bars in their iron and steel departments, and 
the works generally are busy on materials required 
directly or indirectly for war purposes. “Crown”? iron 
bars are quoted £14 per ton, less 5 per cent. for home 
delivery, and £13 10s. to £13 12s. 6d. net f.o.b. Glasgow. 


Wages in the Iron Trade. 


Mr. John M. MacLeod, C.A., Glasgow, has 
informed Messrs. James C. Bishop and James Gavin, 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board, that in view of the 
fact that the average net selling price for iron during the 
months of January and February, 1916, was brought out 
at £11 5s. 7.75d. per ton, the wages of the workmen will 
be increased by 10 per cent. 


Coal. 

There has been no material change in the position 
of the Scotch coal trade during the past week. Business 
is very active in all districts and values extremely firm. 
Best ells and splints are in strong demand, but are difficult 
to obtain, while navigations are exceedingly well booked 
for three weeks ahead. Smalls are being readily disposed 
of, mostly for home consumption. The collieries in the 
Fifeshire district are fully sold for some time to come. 
The turn at present is about seven days, but steamers 
booked for first-class coal will probably have to wait longer. 
Similar conditions prevail in the Lothians, where the 
collieries are all heavily sold for both the end of March 
and the month of April. The aggregate shipments 
from Scottish ports during the past week amounted to 
190,105 tons, compared with 176,325 in the preceding week 
and 200,861 tons in the corresponding week of last year. 
Ell coal is quoted, f.o.b. at Glasgow, 23s. 6d. to 25s.; 
splint, 27s. 6d. to 34s.; navigation, 29s.; steams, 20s. to 
22s. 6d.; treble nuts, 21s. to 21s. 6d.; doubles, 20s. to 
20s. 6d.; singles, 19s. 3d. to 19s. 9d.; best screened navi- 
gation coal, f.o.b. at Methil or Burntisland, 28s. to 29s.; 
first-class steams, 29s. to 30s.; best steams, f.o.b. at Leith, 
28s. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


TuE difficulty of getting supplies of coal for ship- 
ment this week and during the next fortnight has been 
quite acute, and the consequence is that values have 
advanced anything from 7s. 6d. to 10s. per ton for large 
qualities, as compared with the prices of a week or two 
ago, and the top has not yet been reached. An improve- 
ment in values was generally expected, seeing that tonnage 
was becoming more plentiful, and chartering recently has 
been quite active. Freight rates continued to harden 
until about the end of last week, when the tightness of 
stems suddenly made its influence felt. Owners who had 
been gradually working the rates up to £5 per ton for 
Genoa options found that it was extremely difficult to 
get their boats placed, because colliery owners, being 
so fully booked up for a fortnight or more, could not supply 
the coals. Two or three steamers were placed at a rate 
of £5 per ton, which means £10 per ton to the consumer of 
the coals in Italy, but other owners were caught, and have 
since had to accept less. As a matter of fact, freight rates 
for Genoa options have fallen back to 90s., and for boats 
likely to.be ready for loading just before the holidays next 
month not more than 85s. is being offered. The Plate 
market has also weakened from 70s. to 65s., but with 








these exceptions there has been no material relaxation in 
values. Marseilles continues at about 125f., Gibraltar at 
60s. and 58s. 9d., Bordeaux 70f., and Rouen 36s., but there 
has been no substantial fall in rates such as might have 
been generally expected, although owners experience 
difficulty in maintaining these figures. 


Foreign Coal Exports. 


A freer supply of tonnage accounted for improved 
shipments to foreign destinations last week, the total of 
374,353 tons being an increase of 11,636 tons on the 
figures of a year ago. Allied countries took a larger 
share, no less than 85 per’cent. going to these countries, 
as compared with 80 per cent. the week previous. Cardiff 
sent away 219,732 tons, which was 48,051 tons below the 
quantity for the corresponding period of 1915. Genoa 
took 20,861 tons, Savona 11,870 tons, St. Nazaire 17,747 
tons, Bordeaux 11,746 tons, while 9230 tons was dispatched 
to Rio de Janeiro. Newport accounted for 74,874 tons, 
or an advance of 32,941 tons, 10,354 tons going to St. 
Nazaire. Swansea’s total was 49,184 tons, or an improve- 
ment of 8044 tons, and Port Talbot shipped 30,536 tons, 
which was 18,702 tons better than the figures of a year ago. 


Coalfield Matters. 


The outcome of the interview between repre- 
sentatives of the miners and coalowners with Mr. W. Runci- 
man, President of the Board of Trade, on the three points 
in dispute, viz., Sunday night shift, bonus turn to ostlers, 
and surface craftsmen’s rate of wages, is that the President 
of the Board of Trade has appointed Judge O’Connor, 
Bournemouth County Court Judge, to act as conciliator. 
The coalowners have issued a manifesto relative to the 
three subjects in dispute, in justification of the attitude 
adopted by them. For the time being, at any rate, the 
menace of a coalfield stoppage is removed. 


South Wales Coal Miners’ Federation. 


The annual conference of the South Wales 
Miners’ Federation opened at Cardiff on Monday, when the 
President (Mr. James Winstone) referred to the heavy 
death-roll in mines, especially in South Wales, and 
said steps were being taken to ameliorate this state of 
affairs. Important experiments were being made at 
Eskmeals, particularly with regard to the use of stone 
dust to counteract the effect of coal dust, and he expressed 
the view that the dangers arising from the latter would 
be very much minimised, if not prevented, by the use 
of dustproof trams instead of open cars underground. 


Trimmers’ Half-day. 


Although the trimmers and tippers at South 
Wales ports expressed the opinion at mass meetings 
recently that no case had been made out for suspending 
the one o’clock rule on the Saturday in order to turn 
steamers round more quickly, efforts are to be made to 
persuade them to alter their decision. A deputation 
waited on the Port and Transit Executive Committee last 
week, and a further meeting of representatives of the men 
met at Cardiff on Monday to hear the deputation’s report. 
As a consequence it has been decided to refer the whole 
matter back to the men, and mass meetings are to be 
held at Cardiff, Newport, Swansea and Port Talbot on 
Sunday next. It is believed that when the men realise 
the importance of the issue they will make some departure 
from their practice in order to speed up the work: of 
transport. 


Current Business. 


Day-to-day operations have been on a very 
limited scale owing to the fact that colliery owners have 
had such good order books that it has taken them all 
their time to meet their obligations, and free coal has 
been very restricted in quantity. The Admiralty agents 
have largely monopolised the better qualities, and any 
coal which they have released has gone to contractors and 
has not therefore come on the market. Up to Tuesday 
it was practically the case of any large coal commanding 
@ minimum of 35s., but the disurganisation of business 
owing to the severe blizzard stopping work and interrupting 
communications meant the withdrawal of quotations in 
the ordinary market sense, as colliery owners were not 
prepared to commit themselves to any figure until they 
could better ascertain their position and what coals were 
likely to be available. Prior to Tuesday ordinary second 
Admiralties were nominally valued at 37s. 6d., with 
ordinary large steams about 36s. to 37s. Best drys 
figured about 37s. to 38s., and ordinary drys from 35s. to 
36s., with best Monmouthshire black veins and Western 
Valleys ruling from 35s. to 37s. 6d. Best Easterns were 
quoted up to 37s. 6d. and ordinary Easterns 35s. In the 
case of No. 3 Rhondda colliery salesmen declined less than 
about 37s. to 38s. for the large and 26s. to 27s. for the 
smalls, while No. 2 Rhondda large was about 31s. to 32s., 
and the smalls 16s. 6d. to 17s. 6d. All these prices have, 
however, gone by the board as the result of the havoc made 
by the blizzard, and it is likely to be some days before 
something like order and proportion can be restored to 
the market. One marked feature has been the sharp rise 
in small coals. Whereas last week-end the price of best 
smalls was 18s. to 18s. 6d., this week values jumped to 
19s. to 20s., with seconds about 17s. 6d. to 18s. 6d., and 
cargo sorts from 12s. to 16s., if not more. Patent fuel and 
coke continued very firm, but pitwood has displayed no 
change from 46s. to 47s., the inquiry being rather meagre. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 37s. to 40s.; ordinaries, 
36s. to 37s.; best drys, 37s. to 38s.; ordinary drys, 35s. 
to 36s.; best bunker smalls, 19s. to 20s.; best ordinaries, 
18s. to 19s.; cargo smalls, 14s. to 16s.; inferiors, 12s. to 
14s.; washed smalls, 20s. to 22s.; best Monmouthshire 
black vein large, 36s. 6d. to 37s. 6d.; ordinary Western 
Valleys, 36s. to 36s. 6d.; best Eastern Valleys, 36s. to 
37s.; seconds Eastern Valleys, 35s. to 36s. Bituminous 
coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 37s. to 40s.; smalls, 





26s. to 27s.; No. 2 Rhondda large, 32s. to 33s.; through 
27s. to 28s.; smalls, 17s. to 18s.; best washed nuts, 28s. 
to 30s.; seconds, 25s. to 27s.; best washed peas, 27s. tu 
28s.; seconds, 24s. 6d. to 25s. 6d.; patent fuel, 35s. to 
37s. 6d. Coke: Special foundry, 60s. to 65s.; good 
foundry, 55s. to 60s.; furnace, 42s. 6d. to 47s. 6d. Pit. 
wood, ex ship, 46s: to 47s. 


Newport, 


Monmouthshire coals have firmed up consider- 
ably. Colliery owners are well sold and tonnage supplies 
are better than for some time past. Superior qualities 
have been off the market since the latter part of last week, 
while in the case of Eastern Valleys sellers have bee 
so well placed that they could command their own price, 
37s. 6d. being named in some cases, while 35s. was aske«| 
for ordinary Easterns. Nominal prices :—Steam coal : 
Best Newport black vein large, 36s. to 37s. 6d.; Wester: 
Valleys, 36s. to 37s.; Eastern Valleys, 36s. to 37s.; other 
sorts, 35s. to 36s.; best smalls, 18s. to 19s.; seconds, 
16s. 6d. to 17s. 6d. Bituminous coal: Best house, 23s. 
to 24s.; seconds, 22s. to 23s.; patent fuel, 35s. to 37s. 6d. 
Pitwood, ex ship, 46s. to 47s. 6d. 


Swansea. 


The anthracite market continues quiet and 
sluggish. The demand is below the average, and there is 
very little animation visible. Values are on the easy 
side almost throughout, with the possible exception oi 
beans and peas, which are in comparatively good request. 
The proposal bas,been made to employ women at thx 


patent fuel works owing to the scarcity of labour. This 
bas brought forward a resolution of protest from the 
Swansea Labour Association, which decided that ‘ such 


action as the circumstances demand shall be taken if 
the proposal is carried into effect,’ which presumably 
means a _ strike. Approximate values :—Anthracite : 
Best malting large, 23s. to 24s.; second malting large, 
18s. to 19s. 6d.; big vein large, 15s. 6d. to 17s.; red vein 
large, 17s. to 18s.; machine-made cobbles, 27s. to 28s. 3d.; 
French nuts, 28s. to 29s.; stove nuts, 27s. to 28s. 6d.; 
beans, 29s. 3d. to 30s.; machine-made large pea:, 21s. 3d. 
to 22s. 3d.; rubbly culm, 9s. to 9s. 6d.; duff, 3s. 9d. tu 
4s. 3d. Steam coal: Best large, 31s. to 33s. 6d.; seconds, 
25s. 6d. to 27s. 6d.; bunkers, 21s. to 25s. 3d.; smalls, 
14s. to 15s. 3d. Bituminous coal: No. 3 Rhondda large, 
30s. 6d. to 34s. 6d.; through and through, 25s. to 2%s.; 
smalls, 19s. 6d. to 21s. 9d. Patent fuel, 32s. to 35s. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New Yorx, March 8th. 


THE output of steel is close to 3,500,000 tons a month, and 
business is being booked at the rate of 4,000,000 tons a month. 
Agricultural implement makers have contracted for several 
hundred thousand tons of material for delivery during the 
latter half of the The war requirements have stimulated 
a greening activities to an enormous extent, and an outflow 
of farming labour is setting in to the North-West Canadian 
provinces, By the end of this month upwards of 500 loco- 
motives will probably have been contracted for, this activity 
being due to anticipation of large munition contracts soon 
filling up the locomotive works. The munition contracts 
now in sight for Europe cover everything for war purposes. 
During this month car orders will amount to a minimum of 
15,000, with a possibility of 25,000 if the New York Centra! 
and Pennsylvania decide to place contemplated orders. What 
is termed to be a runaway market is appearing in sight, but the 
cyclone cannot strike us before early next year, as mill capacity 
is either actually or assuredly sold up to the end of this year. 
The automobile industry is b ing a ravenous consumer of 
steel products. Inquiries are pending for somethi over 








ng 
100,000 tons of heavy bars for munitions. Unless the freight 
embargo is solved to some extent in a short time, there must 
ensue in some localities a partial cessation of mill activities. 
Shipbuilders have contracted for 110,000 tons of plate and 
steel bars for some twenty vessels recently placed on foreign 
account. Structural material, especially for construction and 
bridge work, is very active. The production of pig iron last 
year is given at 29,916,213 gross tons, which is epqrmous, con- 
sidering the inactivity for the early months of th; Year. Great 
anxiety prevails among those interests which require heavy 
steel plate. Car and locomotive activity has reached the 
highest level for years. Copper consumers have largely covered 
up to June 30th. Spot copper commands 29 to 30 cents. 
Severe weather interfered somewhat with production. Any 
shortage in copper production must reflect on summer delivery 
quotation, the past week having been relatively quiet. 


New York, March 15th. 


Foreign inquiries for cars are crowding in. Russia is asking 
for 18,000 cars for 1917 delivery, in addition to orders for 22,000 
cars for earlier delivery. France is in the market for 7000 cars, 
most of them for the French State Railways. China is negotiating 
for 2000 cars. Locomotives are in very urgent demand for 
domestic purposes. The Colorado Fuel and Iron Company is 
expecting a rail order for 15,000 tons for a road in Alaska. The 

ig iron output will very shortly reach 40,000,000 tons a year. 

nquiries far ship plate continue to crowd up prices. An inquiry 
is under consideration for over 20,000 tons of shell steel for 
Russia and England. Consumers of steel are very anxious to 
cover requirements, but are held in check by very high prices. 
Unfilled orders are still piling up. Ferromanganese is 175 dols. 
for forward delivery, and as high as double that where earlier 
deliveries are possible. The present high range of prices is pre- 
venting the ing of a good deal of i Cx 3s do 
not know what to do. The present a are for a still 
higher level. What a good many og are trying to do is to 
discount the war’s ending. They look for the liberation soon 
after that of a great deal of capacity. Prices on this side would 
then react and domestic demand would then have a chance to 
be taken care of on more favourable terms than at present. 
Makers of plates, shapes and steel bars are being urged to take 
on much new business. The scarcity of ships is still a matter of 
annoyance and discouragement. There seems to be very little 
relief in sight, although conditions are not as bad as they were 
a short time ago. Copper-is not in quite as active demand, but 
in the over-sold condition this makes no difference. A good 
many tentative inquiries were made by way of sounding the 
market, but the copper interests are refusing to make the slightest 
concession. The actual consumption of copper keeps pace with 
the urgent demand, but a condition is likely to arise which will 
call for more copper than can be furnished in a given time, 
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BOOKS OF REFERENCE. 
No. VI.* 


A BooxK which is particularly interesting at the present 
moment, owing to the enormous variations which took 
place during last year in the prices of metals, is the 1916 
edition of *‘ The Ironmonger Metal Market Year-book,”’ 
which is published by The Ironmonger, 42, Cannon-street, 
London, E.C., price 3s. 6d. net. The editorial difficulties 
which have had to be faced in the production of this, 
the tenth annual issue of the volume, must have been 
enormous, but they appear to have been most successfully 
overcome. All the usual features are retained and, in 
addition, new particulars have been introduced. Thus 
reference is made for the first time to aluminium, antimony 
and quicksilver. Much space has also been devoted to 
steel alloys, and among new tables may be mentioned those 
which record the alterations in the prices of foundry and 
forge irons, cold rolled copper and brass, copper and brass 
tubes, and zinc sheets. Information is also given regarding 
the export prohibitions relating to metals, maximum 
selling prices for metals, the control of metals, and the 
prices of metals in Germany and the Government control 
of platinum. 


Amon the sciences which is frequently found useful to 
the engineer is photography, and hence ‘‘ The British 
Journal Photographic Almanac and Photographer’s Daily 
Companion ’’ may well find a place in his library. The 
1916 edition, which forms the fifty-fifth issue of the 
volume, and which is published by Henry Greenwood and 
Co., Limited, 24, Wellington-street, Strand—price Is. net 
in paper covers and 2s. net in cloth covers—is very 
similar to its predecessors. Most of the usual features of 
the book have been retained, but in place of the customary 
review of new instruments, apparatus and processes, there 
is given this year a lengthy and interesting review of 
‘‘ British resources in the manufacture of photographic 
materials and apparatus,” in which it is shown that British 
tirms are in a@ position to supply all the needs of photo- 
yraphers, despite the state of war in which we live. It is 
particularly interesting to note that many things which 
previously came from abroad are now being manufactured 
in this country. Though the book contains rather fewer 
pages than in previous years, the number and interest of 
the advertisement pages—which have always formed one 
of its distinguishing features—appear to be wonderfully 
well maintained. 


Ow1nG to the conditions of the numerous markets with 
which it deals, the preparation of this year’s edition of 
‘* Lockwood’s Builders’, Architects’, Contractors’ and 
Engineers’ Price Book,” published by Crosby Lockwood 
and Son, price 4s., must have been a matter of considerable 
difficulty, yet it seems to have been extremely well done. 
The principle which has been adopted as far as possible 
has been that the prices ruling at the end of 1915 have 
been adopted, but users of the book are warned that 
these prices will most probably advance, and that all of 
them should be confirmed by inquiry from merchants and 
manufacturers. The general policy which has governed 
the compiling of the book in past years has been continued 
in the present instance, and the volume outwardly in no 
way differs from preceding issues. There are practically 
the same number of pages—both of text and advertise- 
ments—and, what is a most excellent feature, the same 
subjects are discussed on the same pages in this year’s 
issue as was the case last year. 


Tue 1915 edition of the “ Official Year-book of the 
Scientific and Learned Societies of Great Britain and 
Ireland,’ which is published by Charles Griffin and Co., 
Limited, at 7s. 6d. net, has just reached us. It is, like 
all its companion volumes which have gone before it, a 
remarkably useful book, for it not only gives the names 
of all the various scientific and learned societies with their 
addresses and names of their officers, but it gives a great 
deal of information about them as well. For example, there 
is given, in practically every case, the terms of member- 
ship ane 4 list of papers which were read during the session 
1914-19.., with authors’ names. We have only ever 
found one omission from this book, and we have drawn 
attention to it regularly for several years now. It is that 
no mention is made of the Manchester Association of 
Engineers. 








BRITISH COALFIELDS. 





In his presidential address to the Institution of Mining and 
Metallurgy, delivered on 23rd inst., Sir R. A. 8. Redmayne said: 


‘‘Our most important mineral asset is, of course, coal, the 
next in importance being iron ore. An estimate of the available 
resources of coal was made by the Royal Commission on Coal 
Supplies which reported in 1905. But since that date our know- 
ledge in respect of the available resources of coal has been con- 
siderably enlarged. 

“The extensions—then of a somewhat speculative character 
~—of the Notts and South Yorkshire fields have been proved, 
and the limits are now roughly known. The compass of the 
Kent coalfield has been more correctly determined, and exten- 
sions of the Warwickshire field have been proved. Geologists 
are now not only speculating on the contermination of the 
Warwickshire and Staffordshire coalfields, but as to the pro- 
hability of the existence of an entirely hidden coalfield in 
southern England. Much, however, yet remains to be done in 
the way of exploratory work. ‘Thus, the eastern and western 
limits of the Warwickshire field have not yet been determined. 
In respect of the Staffordshire coalfields west of Birmingham, 
the area between Wolverhampton and Shifnal remains to be 
proved, and I incline to the belief that in the latter area there 
are considerable deposits of coal. Another large and apparently 
profitable area of investigation is in Lancashire, where there is 
every reason to believe that there lies, immediately under the 
Red Rocks to the south-west of Manchester a very large tract 
of Middle Coal Measures ‘the accessibility of which depends 
only on the thickness of the Permo-Triassic Cover.’ Much good 
work could be done here by correlation of existing information, 
but the area is so complicated by faults and the like that borings 
would seem to be absolutely necessary to satisfactorily prove 
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the value of the extension of the coalfield in this direction. 
Coming south, many borings have been put down round and to 
the north of London—well into Buckinghamshire—and the 
underground geology of this area is broadly known. But to the 
west, viz., the area between London and Bristol, remains 
unproved. 

“Dr. Watts, in his presidential address to the Geological 
Society in June, 1912, drew attention to this subject, pointing 
out that in Eastern and Southern England there exists * an area 
of Palwozoic rocks unconformably covered by Nezzoic rocks 
larger in extent than the uncovered Palwozoic zutcrop of Eng- 
land and Wales.’ Exploration has not proceeded far, and he 
argued that the time had come ‘ for the organisation of a sys- 
tematic survey of this area by means of a considered series of 
borings, so planned as to investigate the structure of the con- 
cealed Paleozoic floor, to ascertain the thickness of cover, to 
locate any coal basins which may form part of the floor, and to 
elucidate their exact tectonic conditions in order to determine 
their suitability for profitable working.’ 

“It is eminently desirable that further extensions of our 
coalfields should be defined, and hidden fields, if they exist, be 
discovered to replace the dying fields of South Staffordshire, 
Bristol and elsewhere. It is to my mind essential that the 
exploratory work necessary to prove the areas indicated should 
be placed in the hands of persons thoroughly competent in respect 
of both geological and encineering knowledge.” 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe Royat Sanrrary Instirvure.—At the Physics Theatre, 
University, Liverpool. A discussion will take place on ‘‘ Tuber- 
cular Diseases of Children and Milk Supply,” to be opened by 
Professor J. Martin Beattie. ‘At 3.30 p.m. 

Roya. Instrrotion or GREAT Brirarn.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Professor A. 
Fowler, F.R.S. The subject is ‘* The Spectra of Hydrogen and 
Helium.” At 5.30 p.m. 


SATURDAY, APRIL Isr. 


LONDON ASSOCIATION OF FOREMEN ENGINEERS.——At Cannon- 
street Hotel, Cannon-street, E.C. ‘* Copper Alloys, with Notes 
on Brass Foundry Practice,” by Mr. H. L. Reason. At 8 p.m. 





MONDAY, APRIL 3rp. 


Tue Socrety oF ENGINEERS.-—At Caxton Hall, Westminster, 
S.W. ‘* Modern Coal and Coke Handling Machinery: As used 
in the Manufacture of Gas,” by Mr. J. E. Lister. At 5.30 p.m. 

THe Roya. InstirvTion OF GREAT Brirarn.—-Albemarle - 
street, Piccadilly, W. General meeting at 5 p.m. 


TUESDAY, APRIL 4ru. 


THE RoOnTGEN Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. The following papers 
will be read :—Mr. P. J. Neate will describe and demonstrate 
a Chronograph Constructed to Work with the Electroscope. 
Mr. B. H. Morphy and Mr. 8. R. Mullard will present @ paper on 
** The Enclosed Tungsten Arc as a Source of Ultra-violet Light.’’ 
Mr. E. Schall will read a paper on “ Experiments with a Coolidge 
Tube.” Mr. H. E. Donrtithorpe will read a paper on “‘ A New 
Modification of the Ionization Method of Measuring X-Rays.”’ 
There will be an exhibition of plates showing ‘* Experiments 
with the Coolidge Tube in Radiography,” conducted by members 
of the staff in the Radiographic Department at the Cancer 
Hospital. At 8.15 p.m. 

THE InstTITUTION oF Civ1L ENGINEERS.—Great George-street, 
Westminster, S.W. Paper to be further discussed :—‘‘ The 
Rangoon River-training Works,” by Sir George Cunningham 
Buchanan, C.I.E. Paper to be submitted for discussion :- 
“The Present Conditions of Arterial Drainage in some English 
Rivers,” by Mr. Richard Fuge Grantham. At 5.30 p.m. 

ASSOCIATION OF SUPERVISING ELECTRICIANS.—St. Bride’s 
Institute, Bride’s-lane, E.C. Paper on “ Alternating-current 
Motors,” by Mr. H. C, E. Jacoby. At 7.15 p.m. 


WEDNESDAY, APRIL 5ru. 


Tue InstrruTe oF SANITARY ENGINEERS.—At Caxton Hall, 
Caxton-street, Westminster. ‘“‘ Planning for a Manufacturing 
Town of Fifty Thousand Inhabitants.’’ Fellowship Thesis by 
André Le Marchand. At7 p.m. Discussion to follow. 

THe WorsHipFuL CoMPANY OF CARPENTERS.—At the Car- 
penters’ Hall, London Wall, E.C. ‘“ British Forestry Before 
and After the War,” by Mr. William Dawson. At 7.45 p.m. 

Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C..  “ Painting by Dipping, Spraying and other Mechanical 
Means,” by Mr, Arthur Seymour Jennings. At 4.30 p.m. 


THURSDAY, APRIL 6TH. 


Tue Farapay Socrety.—In the Rooms of the Royal Society 
of Arts, John-street, Adelphi, W.C. ‘‘ The Making of a Big 
Gun,” by Dr. W. Rosenhain, F.R.S. At 8 p.m. 


FRIDAY, APRIL 71x. 


Roya InstTITUTION OF GREAT Britartn.—Albemarle-street, 
Piccadilly, W. The Discourse will be delivered by Mr. William 
Samuel Lilly. The subject is ‘“ A Plea for War.” At 5.30 p.m. 

Tue Nortu-East Coast InstiruTion or ENGINEERS AND 
SurpsurLpers.—In the Lecture Theatre of the Literary and 
Philosophical Society, Newcastle-on-Tyne. Paper to be read, 
““ The Business Side of Science : Its Part in the Coming Economic 
Crisis,” by Mr. T. C. Elder. At 7.30 p.m. 


TUESDAY, APRIL IItx. 


Tue JuntoR INSTITUTION OF ENGINEERS: MIDLAND SECTION. 
—At the Imperial Hotel, Temple-street, Birmingham. Paper 
by Mr. C. Turtle, “‘ Application of Chain Gear for Power Trans- 
mission.” At 7.30 p.m. 


WEDNESDAY, APRIL 12rx. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS.—At the 
Surveyors’ Institution, 12, Great George-street, Westminster. 
“From Engine to Axle,” by Major B. W. Shilson, A.S.C. At 
8 p.m. . 


TUESDAY, APRIL 18rn. 


Tue INstIrution oF Crvi. ENGINEERS.—Great George-street, 
Westminster, 8.W. Annual general meeting of Corporate 
Members. Report of the Council will be received and the 
Council and officers for the ensuing year will be elected, At 
5.30 p.m. 








Contracts.—The Monometer Manufacturing Company has 
recently received numerous orders for its melting furnaces, its 
hardening furnaces and its heat controllers for the melting of 
lead, Admiralty metal, aluminium, tin, zinc, &e. These orders 
have come from parts as widely distributed as Swindon, Lincoln, 
Birmingham, London, Leeds, Kent, Manchester, ‘Tutbery, 
Coventry, Liverpool, Sheffield, Bournemouth, Milan, North- 
ampton, Dumfries, Keighley, Barrow-in-Furness, Preston, 
Frome, Edinburgh and Hull. 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. : 

When an abridgment is not illustrated the Specification is without 
drawings. ; 

Copies of specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.U., at 6d. 
each. 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 











INTERNAL COMBUSTION ENGINES. 


3429. March 3rd, 1915._-Drivinc GEAR FoR INTERNAL Com- 
BUSTION ENGINES, Vickers Limited, Broadway, West- 
minster, S.W., and J. MeKechnie, Barrow-in-Furness. 

This driving gear is for marine combustion engines of high 
power. The engraving shows two such engines AB. The 

engine A drives the propeller shaft. C directly. The engine B 

drives the shaft through two sets of double helical gearing D E 

and a shaft F, Each engine is provided with a fly-wheel G 








Three clutches are embodied in the transmisson, namely, at 
HJ K, so that either or both engines may be coupled to the 
shaft C. For reverse driving one engine alone may be made 
reversible. In a modification a similar arrangement is shown 
applied to a group of four engines, all driving on to one propeller 
shaft.— March 8th, 1916. 


10,611. July 21st, 1915.—ApParaTus FOR AUTOMATICALLY 
CONTROLLING THE LEAD OF THE IGNITION, L. Renault, 15, 
Rue Gustave Sandoz, Billancourt (Seine), France. 

This device depends upon the action of centrifugal force on a 
series of nine suitably-shaped weights A. Each weight is 
pivoted on a pin B, which is supported at its ends in two circular 
grooves, one groove being formed in a member C on the end of 
the engine shaft and the other in a similar member D on the 
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magneto shaft. Surrounding each pin B is a roller E, which 
bears on the back of the succeeding weight. ‘The first of the 
chain of weights bears against a pin F secured to the driving 
plate C. The last weight has no roller E, but is pivoted directly 
to a pin G fixed on the driven plate D. A coiled spring H is 
fixed at J to the driving plate, and at K to the driven plate. 
Under the action of centrifugal force the chain of weights 
tends to lengthen, thus moving the plates relatively to each 
other, so controlling the lead of the ignition under all conditions 
of running of the engine.—March 8th, 1916. 


AERONAUTICS. 


13,674. September 25th, 1915.—Arrcrarr Prope.iers, F. 
H. Royce and Rolls-Royce, Limited, Derby. — 

The boss of the propeller is passed over a sleeve A provided 
with an integral flange B and a detachable flange C, the two 
flanges being connected by bolts D passing through the wood of 
the propeller. The boss of the flange C is provided with serra- 
tions E, which fit into grooves F in the sleeve A, On the other 
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side of the flange the boss is coned, and into this a split conical 
locking ring G is forced by means of a nut H threaded over this 
part of the boss. The sleeve A is attached to the propeller shait 
by means of a nut at one end, a coned surface at the other end, 
and serrations and grooves at J. It is claimed that this arrange- 
ment relieves the whole hub of all bending moment due to the 
drive, and that the bolts D are subjected to shearing stress only. 
——March 8th, 1916. 


TRANSMISSION OF POWER. 


8349. April 2nd, 1914.—ImMPROVEMENTS IN ExLectric PLuUG 
AND Socket ConnEctTors, Hugo Eickmann, of 4/5, Ritter- 
strasse, Berlin, S.W. 

Within a fillet A of vulcanite, fibre, porcelain or other insulat- 
ing material, two conductors B and B! of copper, brass or the 
like, are embedded and secured at a distance apart corresponding 
to the distance between the plugs C C of an ordinary plug con- 
nector D. The conductors are of U-shaped or other suitable 
cross section and adapted to admit and hold the plugs CC? at 
any desired point of the fillet, for connecting the two conductors 
and collecting the current. Incisions G@ may be made in the 

inside walls of the conductors with a view to lend a better lateral 
support to the plugs. At one end of the fillet A the onductors 
are formed into plugs FE, and at the other end into corresponding 





sockets F. By virtue of this arrangement the fillet can he 
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attached to an ordinary plug socket for collecting current there- 
from, and several fillets can be connected and thus the conductors 
extended to any desired distance. The fillets may he provided 
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at the base with flanges H having apertures to admit fastening 
serews.— March 8th, 1916. 


TRAMWAYS AND RAILWAYS. 


7498. May 19th, 1915.—ImpRoveD Upper Ciip FOR ANCHOR 
InsuLaTors or Conpuctor Rams For Evecrric Rat- 
ways, Henry Scott, 68, Evering-road, Stoke Newington, 
London, N. 

This invention relates to upper clips for anchor insulators of 
conductor rails for electric railways for preventing what is 
generally known as creeping of the conductor rails. The object 
of this invention is to provide an improved upper clip which 
will obviate drilling holes in the flanges of the conductor rails by 
a method of construction requiring the drilling of one hole only, 
viz., through the web or waist of the conductor rail, and by a 
method of bolting the parts together which will, when fixed at 
intervals of about 50 yards apart, be sufficiently strong to resist, 
without fracture, the longitudinal pressure, or what is generally 
known as creeping, of the conductor rails owing to expansion 
and contraction-—caused by changes of temperature—and 
vibration—caused by the passage of trains. A is what is known 
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as an anchor insulator, which is secured to the sleepers of the 
track by a lower, or base, clip arrangement and bolts or screws, 
It is against the head or cap of this insulator that pressure is 
exerted by the upper clips attached to the conductor rails when 
the creeping in either direction takes place. ix the conductor 
rail and C are the upper clips. D is the large bolt which passes 
through the web of the conductor rail and secures the upper 
clips to it. E are the small bolts which fasten the upper clips 
together underneath the bottom flange of the conductor rail. 
F are the bifureated parts of the upper clips which pass diago- 
nally across the base flange, G in the bottom drawing is a 
raised section or rib in the metal which is added to give strength 
to the clips and form underneath the flange of the conductor 
rail the necessary area of contact to engage with the head or 
cap of the insulator at H when creeping of the conductor rails 
takes place. Varch 8th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


10,911. July 27th, 1915.—’Turnine Larue, W. H. Bunch and 
C. Wicksteed, Stamford-road Works, Kettering, Northants. 
The bed of this lathe is formed in one with the headstock 
pieces A A, the tailstock B, and two bosses CC. These bosses 
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are bored to serve as guides for a cylindrical bar D, which is 
hollow, and. which is provided at E with a half nut for engage- 
ment with a power-driven traversing screw F. The bar D is 
slotted at one end to receive a tool holder G, which can be fed 
towards or away from the work by means of a screw H and 





locked in position by a set screw J. K is a thumb screw passing 
through the end of the tool holder and serving as an adjustable 
leg therefor. The end of the tool holder rests on a slipper L, 
which can slide on a guide surface on the lathe bed when the 
tool bar is traversed.— March 8th, 1916. 


7897. May 27th, 1915.—Press ror Fianaine Puares, R. 
and W. Hawthorn, Leslie and Co., Limited, and J. Slater, 
Forth Banks Engine Works, Newcastle-on-Tyne. 

This press is intended for forming the double flanges on loco- 
motive boiler throat plates. It is provided with two rams A B, 
of which the larger A carries the model casting C. The plate 
D resting on top of this model is foreed by the ram into the 
die E so as to form the flange round the edges of the plate. The 
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smaller ram B is then used to form the flange round the circular 
hole in the plate. A ring F, circular in section, is disposed 
within a suitable recess in the model casting, and carries a 
number of radial hooks G, each of which is connected by a strut 
H to a block on top of the ram B. When this ram is raised the 
hooks are lifted and turn back the edge of the hole in the plate 
into the die J.—-March 8th, 1916. 


489. January llth, 1916 (100,064)—MrETHop oF AND APppPa- 
RATUS FOR SEPARATING MAGNETIC MATERIAL, Fried Krupp 
Aktiengesellschaft Grusonwerk, of Magdeburg-Buckau, 
Germany, 

The magnetic body which oscillates about the spindle A and 
forms two zones comprises two side counter magnetic poles B 
and C, which, for the purpose of regulating the zones are provided 
with laterally adjustable shoes E and F and a common magnet 
pole G, which is excited by a coil H. A delivery drum K is 
adapted to rotate about the magnetic body in the direction 
indicated by the arrow. The weaker zone is formed between the 
shoe E and the pole G and the stronger zone is formed between 
the shoe F and the pole G. The material delivered at L falls 
on to the supply device along the whole breadth of the surface 
M thereof, upon which surface the material is conveyed in any 
desired manner, and conducted to the weaker zone. Prior to 
coming within reach of this zone the main stream of material 
is divided up by means of guide devices N into separate lines or 
streams O, the breadth of which corresponds to the distance 
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between the guide devices N, which are separated by gaps or 
blank spaces corresponding to the breadth of the guide devices 
N. From these streams of material the strongly magnetic 
material is attracted first, so that it adheres to the delivery drum 
in a form corresponding to the breadth of the streams O. The 
material not attracted falls on to the surface P, this material, 
before it comes within reach of the stronger zone, being divided 
up by means of guide devices Q into separate streams R. The 
breadth and distance apart of the guide devices Q may be so 
proportioned with respect to each other that the streams R 
pass between the streams O of the deliverydrum. The remaining 
portion of the magnetic material is attracted from the streams 
R by the zone F G, and is compelled, owing to the peculiar 
formation of the material supply device to so deposit itself 
upon the drum K that the gaps afforded between the streams of 
strongly magnetic material are filled up.—March 8th, 1916. 


PAPERMAKING MACHINERY. 


3148. February 26th, 1915.—MAcHINE FoR STRAINING PAPER 
Pur, W. W. Beaumont, 222, Strand, London, W.C. 

This is an improvement in the strainer illustrated and de- 
scribed in our issue of December 10th last. It relates to the 
attainment of a flexible water-tight joint between the end of the 
strainer drum A and the wall of the vat B. Into the vat end 
C there is bolted a semicircular channel sectioned member D, 





to which there -is affixed a flexible india-rubber or other dia- 
phragm E, also semicircular in end view. ‘To this diaphragm 
a second semicircular metallic member F is attached. ‘This 
member is provided with horns G, which fit over the vat edges 
and so support it. H is a piece of jointing metal which is fixed 
to the member F and which bears against the flange J of the 








revent vertical 
lever L pivoted 


Lugs K may be employed to 
A weighted ball-cran 
to the vat side at M bears against the member F on each side of 
the drum and secures the requisite contact at all times between 
the jointing metal H and the flange J.—March 8th, 1916. 


drum end. 
motion of the member F. 





THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria, or 
Hungary, is furnished in view of the new Patents Acta, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patentsa—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to a non-enemy proprietor the law does not 


apply. 


On each of six of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 16,609/08.—Chimneys. In order thoroughly to mix 
smoke issuing from a chimney with the air and so remove its 
obnoxious properties, the upper part of the shaft is made with 
lateral openings and may be surrounded by one or more similar 
shafts. The openings direct the entering air horizontally, and 
are rectangular or trapezoidal in plan, being formed by building 
alternate courses either of ordinary or chimney bricks, &c., 
spaced apart. The total area of the openings is at least. twice 
the cross section of the perforated shaft. Wislicenus, H., 
Germany. Dated August 8th, 1907. 

No. 16,682/08.—Sewing machines; embroidery machines. 
A number of spur wheels are moved as determined by an auto- 
matic pattern apparatus into gear with an axially movable worm 
connected to the frame of an embroidery machine. ‘The move- 
ment of the worm is equal to the sum of all the movements that 
the wheels in gear would have severally imparted, and the parts 
are so proportioned or arranged that the values of the movements 
that they can severally impart are in geometric progression. 
Knecht, J. J., Saxony. 

No. 16,956/08.—Casting wheels. Wheels cast in metal moulds 
comprising several parts are almost completely exposed on the 
relative axial movement of the parts of the mould, which is 
effected as soon as the casting is set sufficiently to retain its 
shape. Grunwald, C., Prussia, Dated October 12th, 1907. 

No. 17,071/08.—Levels. The liquid receptacle and glass cover 
are held directly together without cement, the receptacle being 
made of glass to facilitate this, and the contact surfaces being 
polished as well as curved to ensure an easy fit. A spring may 
maintain the pressure, and the index cireles are engraved, &c., 
on the inner surface of the cover. Optische Anstalt C. P. Goerz 
Akt.-Ges., Berlin. Dated October 26th, 1907. 

No, 17,285/08.—Optical projection apparatus, A screen for 
receiving kinematographic or other pictures, and said to render 
them visible in daylight, consists of glass, &e., matted, lined, 
etched, &c., on one side, and provided on the other side with a 
reflecting layer. The sereen may be suitably curved, and may 
be fitted in a frame lined in black. Zechmann, E. O., Berlin. 

No. 17,349/08.—Producing electric oscillations. The elec- 
trodes of a discharge gap for use in the production of electrical 
oscillations have an active area which is large in comparison 
with the distance between the electrodes. *Lepel, E. von, Berlin. 
Dated August 20th, 1907. 

No. 17,421/08.—-Electric lamps ; are lamps. A lamp having 
an economiser is provided with an outer globe which has inlet 
holes and is closed at the top by a plate supporting a transparent 
chimney of substantially cylindrical shape, which surrounds 
the economiser. The upper end of the chimney may be nearly 
level with the are, and its lower end is preferably contracted. 
Air entering through the ash tray passes through the chimney 
with sufficient velocity to carry away fumes through an annular 
space to outlets. The invention is particularly applicable to 
flame-arc lamps. ‘The carbons may be inclined or vertical. 
Kérting and Mathiesen Akt.-Ges., Germany. Dated August 20th, 
1907. 

No. 17,661/08.—Submarine vessels. The exhaust gases are 
stored in reservoirs and are led overboard at comparatively 
large and irregular intervals, for the purpose of rendering 
difficult the detection of the course and speed of the vessel. 
According to one method the exit pipe from the reservoirs is 
provided with a cut-off device or valve of any convenient con- 
struction, which may be operated manually or mechanically. 
The gases are allowed to issue in such a way that they rise to 
the surface as a single bubble. Krupp «kt.-Ges. Germania- 
werft, F., Germany. Dated October 25th, .1907. 








LAUNCHES AND TRIAL TRIPS. 


Tommy Atkins; built by James Pollock, Sons_ and Co., 
Limited, 3, Lloyd’s-avenue, E.C.; dimensions 65ft. by: 16ft:-6in. 
by 5ft. 9in.; engines, 80 brake horse-power, two-cylinder Bolin ier 
reversible crude oil marine engine ; to be used for towing work 
taking the place of a steam tug; a speed of 10 miles per hour 
was obtained on trial trip, February 28th, 1916. 
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Mr. F. T. Jane. 


WE are almost tempted to include the death 
of our old contributor Mr. F. T. Jane amongst the 
naval events of the-month, fer there are few names 
connected with the navies of the world more widely 
known than his. He was the inventor, as every 
one knows, of a very remarkable and quite indis- 
pensable book—the ‘‘ World’s Fighting Ships.’’ In its 
early days many of the illustrations were from Mr. 
Jane’s own pen or brush, but of late years forecast 
views of vessels have disappeared and reproduc- 
tions and photographs of existing vessels have taken 
the place of pictures. A quite remarkable feature 
of the book from the very first was the series of 
silhouettes of warships. These carefully prepared 
little black sketches gave the reader just those salient 
facts about individual ships that he would see if 
the vessels were many miles distant from him. They 
were intended to help the observer in identifying 
vessels at sea. Mr. Jane was also the inventor of 
a naval war game that very nearly reproduced the 
conditions of actual warfare. As far as manceuvring 
was concerned it was almost perfect. It was played 
with little model ships on a large table divided into 
squares, each square representing a fraction of a 
sea mile. The relative speed of ships could thus be 
closely approximated. The gun fire and torpedo 
attack was carried out by striking with a point at 
paper targets, which were of different sizes and 
forms to represent the distance and aspect of the 
vessel attacked. Mr. Jane held that they gave 
approximately accurate results, and when the game 
was played under his guidance his intimate know- 
ledge of all ships enabled him to estimate closely 
the value of a hit. Besides these two principal 
works with which Mr. Jane’s name will always be 
connected, we must recall that he wrote many articles, 
a few novels, and several books, of which, perhaps, 
the best is ‘‘ The British Battle Fleet,*’ a volume which 
might be more widely read with advantage in these 
days. Of his work for THE ENGINEER we need not 
here speak; it consisted partly of characteristic 
drawings and partly of articles and notes that were 
equally characteristic. Mr. Jane was still a fairly 
young man, only forty-six, and although he was 
never robust his death occurred rather suddenly. 
He undoubtedly influenced thought to a certain ex- 
tent and encouraged a healthy and helpful interest 
in naval affairs. It will indeed be difficult to fill 
the particular place he had made for himself in the 
world. 


The Advisory Council for Research. 


ALTHOUGH there had been in being for a 
good many months a body known as the Advisory 
Council for Scientific and Industrial Research, it was 
not till the middle of the month that the general 
public had any information as to what it was doing. 
Indeed, it is not impossible that its very existence 
had been forgotten in the continually increasing 
host of committees. But the Council had not been 
idle. It had, to adopt the jargon of the military 
expert, been consolidating its position,and had even 
made some advance in ‘‘ decisive directions.’ Then it 
was made known that the Council was busy appointing 
a number of committees, each to deal with a particular 
class of industry, and that two of these committees 
were already constituted—one for Mining, with Sir 
William Garforth and Mr. Edgar Taylor as the 
chairmen respectively of the Non-metal and Metal 
sections, and one for Metallurgy, with Sir Robert 
Hadfield chairman of the Ferrous and Sir Gerard 
Muntz chairman of the Non-ferrous sections. A 
committee of a similar kind for Engineering is nearly 
complete. But whilst it has been waiting for these 
committees to get to work and advise it further as 
to the establishment of researches, the Council has 
already allotted certain funds on the representation 
of institutions or trades. We cannot mention them 
all here, but they will be found set forth in our issue 
of March 24th on page 259. Allusion must, however, 
be made to the Glass Research, which has led to such 
remarkable results in a very short time—see THE 
ENGINEER, March 24th—to the Tin and Tungsten 
research, which was dealt with in our last issue, 
and to a research into hard porcelain, which is now 
being organised. The Council did not originate 
these researches, but it is helping them all and many 
others with monetary grants. This activity fore- 
shadows much good work in the future and silences 
the critics who averred that no good thing could 
come out of a Government department. It is satis- 


factory to know that the Treasury has increased 
its original vote for this work of. £25,000 to £40,000, 





and one may hope that as the value of sound research 
becomes more and more widely appreciated future 
votes will be even greater. 


Trade After the War. 


INTEREST in questions connected with trade 
after the war increases rapidly in volume. The 
subject has been widely discussed in all parts of 
the country during the month and several important 
meetings have been held. There seems indeed just 
a little danger of too much diverse and too little 
concentrated action, and we welcome therefore the 
decision taken by the Board of Trade to appoint 
committees to consider the position of certain im- 
portant British industries in relation to foreign 
competition. It is to be hoped that these committees 
will succeed in drawing thought and, we may add, 
action to a focus. Two of them have already been 
constituted. One for Iron, Steel and Engineering, 
and the other for Shipping and Shipbuilding. Of 
the former Sir Clarendon Hyde—a member of the 
great firm of contractors, 8. Pearson and Son, Limited 
—is chairman, whilst Mr. Balfour, steel maker, of 
Sheffield; Sir Hugh Bell, owner of mines and iron- 
works ; Mr. A. J. Hobson, closely connected with 
several steel manufacturing and engineering firms ; 
Sir Hallewell Rogers, a past Lord Mayor of Birming- 
ham, and Mr. Douglas Vickers, are members. Of 
the second committee Sir A. A. Booth, chairman 
of the Cunard Line, is chairman, and the members 
are Professor Abell, Sir Archibald Denny, Sir Edward 
Hain, Capt. H. B. Hooper, Mr. James Readhead, 
and Mr. Oswald Sanderson, all well known for their 
connection with ships and shipbuilding. Committees 
so constituted should be able to do good work, but 
the best work of all is to be achieved by each manu- 
facturer resolving to make the most he can of the 
foreign market. Committees can do little to create 
effort ; their businees is to organise and help it. 


Clyde Labour. 


At last the Government has adopted a 
strong policy with regard to labour and—so far at 
least—with the best results. A very troublesome 
body, known as the Clyde Workers Committee, 
has been active on the Clyde for some time past. 
It at one time rejoiced in the self-damnatory title 
of the Clyde Labour Withdrawal Committee, and 
it owes no allegiance to any recognised trade union. 
What the objects of its machinations are we do not 
yet know in full, but some weeks ago it made war 
against the Military Service and the Munitions of 
War Acts, and sought to bring about the withdrawal 
of all limitations upon increase of wages and strikes 
in all firms under Government control. A series of 
strikes was organised upon a systematic and sinister 
plan, the campaign being particularly directed against 
the production of a special heavy gun and mounting 
which are urgently needed. The matter reached 
such a serious pass that the Government was forced 
to take a strong line, and about a fortnight ago six 
of the ringleaders of this precious ‘‘ Committee ” 
who were contemplating a further extension of their 
malign operations were removed by the military 
authorities to another district. The first effect of 
this determined action was a further outbreak of 
trouble, but it rapidly subsided, and men continued 
throughout last week to return to work. For this 
some credit must be given the Amalgamated Society 
of Engineers, which set its face against these unwar- 
ranted strikes from the beginning, and told the strikers 
that there would be no strike pay. What further 
action is to be taken with regard to the ringleaders in 
question is not yet clear, but several other men who 
were arrested before the trouble reached its acutest 
stage are to be tried for seditious writing,or speaking, 
and other arrests have been made within the last 
few days. It is to be sincerely hoped that the 
Government will remain firm and that it will allow 
no squeamishness to deflect it from whatever course 
justice may ordain. Labour has had every considera- 
tion and the public will not tolerate any dalliance 
with an unorganised and wholly illegitimate body 
of sedition-mongers, whatever may be the motives 
by which it claims to be inspired. 


The Jarrow Railway Accident. 


CoLONEL von Donopr’s report to the Board 
of Trade on the serious accident of December 17th 
last near Jarrow on the North-Eastern Railway was 
issued on March 8th. In this disaster eighteen 
passengers and one servant were killed, whilst eighty- 
one passengers and four servants were injured. 
Three contributory causes were named by the Board 
of Trade Inspector: (1) The omission to make use 
on the branch line of the usual code signal to notify 
the signalman that the train approaching his box 





was assisted by an engine in the rear. (2) Want of 
care on the part of the signalman in St. Bede’s June- 
tion box as regards his’ watehing. the goods train 
run through the junction. (3) The delay in sending 
the fireman of the light engine back to the signal-box 
in accordance with Rule No. 55. Of these it may 
be considered that the first was the primary cause, 
as had there been the block signal, “‘ banking engine 
following,’ the signalman at St. Bede’s could not 
have pleaded, as he did, that he knew nothing of 
the light engine. It is therefore somewhat remark- 
able that Colonel von Donop did not devote more 
attention to the irregularity the inquiry revealed as 
to the use for years without authority of banking 
engines on the branch. Only one recommendation, 
beyond the provision of this block signal, was made 
in the report, viz., that the line on which bank engines 
stood at St. Bede’s Junction while waiting to return 
to Tyne Dock should be track-circuited. Colonel 
von Donop dealt at length with the fire that broke 
out after the collision, and he is satisfied that whatever 
doubts existed as to the cause of previous fires in 
trains that the evidence in this instance that the fire 
originated with gas was more definite than in any 
previous case. He commented on the fact that the 
North-Eastern Company had not given an under- 
taking, as several other companies have done, that 
all its new stock should be fitted with electric light, 
nor had any steps been taken by it towards the 
conversion of the existing gas-lit stock. We would, 
however, point out that Mr. Stamer, the acting chief 
mechanical engineer, gave evidence to the effect 
that all the passenger vehicles built during the. last 
three years had been fitted with electric light, and 
those that would be built this year would be similarly 
treated. He added that the whole question of fitting 
the electric light to new stock and of converting gas- 
lit stock was under consideration before the war, 
but the matter had been shelved for the present. 


The Great Storm. 


THE month was marked by one of the 
worst storms which has ever been experienced in 
this country. It occurred on Monday and Tuesday, 
the 27th and 28th, and it will be some time yet 
before the damage which it occasioned is com- 
pletely remedied. The wind was of great violence, 
but it alone would not have caused all the havoc 
which was actually wrought. It was the combination 
with the wind of blinding squalls and heavy falls 
of snow which caused the trouble. The quantity 
of snow which fell varied in different parts of the 
country. In some districts it was very great, the 
drifts in many places rendering roads and railways 
quite impassable. Drifts of twenty feet were 
reported from Wales. The dislocation of the railway 
services was extraordinary, and was partly caused 
by the actual blocking of lines by snow, fallen trees 
and other obstacles, but even more by the interrup- 
tion of the working of the block system owing to 
the breakage of telegraph wires and to the blowing 
down of telegraph poles. The result was unprece- 
dented delay in the running of trains. Many expresses 
were as much as nine and ten hours late; some of 
them even were longer than that in reaching their 
destinations. All the lines running northward from 
London were sufferers, and the southern and western 
lines by no means went scatheless. - The effect on tele- 
graphic and telephonic communication, in addition 
to that experienced by the various railway companies, 
was also most marked. It is said that no such 
disorganisation had occurred for thirty years: Many 
of the wires used by the Post-office run on the same 
posts as the railway companies’ wires, and were 
brought down at the same time as the latter. In 
some cases bunches of wires were caught and dragged 
along by trains. In fact, it is marvellous, all things 
considered, that there were not many serious accidents 
and heavy loss of life. The precipitation of snow, 
which in many areas melted quickly, had the effect 
of further accentuating the floods which had been 
the consequence of a rainfall during the month that 
was far above the average. Large tracts of land 
still remain, at the time of writing, under water. 


Pooling Railway Wagons. 


On March 29th an official announcement 
was made that, as from Sunday, April 2nd, the 
open wagons, with certain exceptions, of the London 
and North-Western, Great Western, Midland, North- 
Eastern, and Lancashire and Yorkshire companies 
were to be available for common use among the 
five companies named, These companies have now 
followed the example of the Great Northern, Great 
Eastern, and Great Central companies, which estab- 
lished a pool among themselves on December 13th last. 
The next combination of this kind of which we are 
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likely to hear will, we believe, be one among the 
three southern Scottish companies—the Caledonian, 
North British, and Glasgow and South-Western. It 
has been stated that the five-company arrangement 
that came into force on the 2nd instant covers some 
200,000 wagons. If this be correct then over one- 
half of the open wagons and railway-owned mineral 
wagons in England and Wales are included. The 
scheme has been evolved in order to avoid empty 
running, and is an extension, among the companies 
concerned, of an agreement, arrived at in July last 
among all the companies, that what are known as 
“foreign wagons”? might be re-loaded on a foreign 
line with consignments for any station on any line 
on any route towards the owning line. Prior to 
July last a foreign wagon could only be reloaded 
with consignments for the owning company, and had 
to be returned vid the same junction that it originally 
travelled by. The pooling of privately-owned wagons 
has also been discussed. Such a combination would 
have many advantages to railway operation, as the 
sorting of wagons, first for the several railways and 
second for the various collieries, would be reduced. 
But the difficulties in the way of pooling privately 
owned wagons—some of which, seeing that they 
have a legal status, could only be overcome by 
Parliamentary action—are so great that for the 
present the subject has been dropped. 


The Pink Shipping Note. 


To any form of restraint there may be 
found objections, but rarely has opposition to regu- 
lation had a weaker foundation than has the resist- 
ance to the new shipping note introduced during the 
month. The note in question has been ordered by 
the Port and Transit Committee Executive, which 
was constituted on November Ist last to inquire 
into difficulties and congestion arising from time to 
time at harbours, ports and docks, and means of 
remedying them. Among the members of this com- 
mittee may be noted Mr. Graeme Thomson, Brigadier- 
General Stuart-Wortley, Mr. J. G. Broodbank, Sir Sam 
Fay, and Sir A. Norman Hill. The chairman is Lord 
Incheape. They found, when appointed, that there 
were serious delays in the shipment of exports from 
the Port of London, due, principally, to the Customs 
regulations framed to guard against the possibility 
of the enemy receiving supplies from this country. 
The War Trade Department decided, soon after the 
outbreak of war, that no goods were to be put on 
board ship until particulars of the goods were furnished 
to them. These particulars were gathered by the 
Customs, but as many consignments were sent to 
the docks without the requisite details they were 
kept back. As a consequence goods were shut out 
from the ships, the quays were encumbered by the 
goods thus shut out, the loading of the vessels was 
interfered with and delayed, the congestion on the 
quays was keeping wagons under load, and _ this 
led to further waste of labour in the piling and un- 
piling of the goods on the quays. To remedy this 
the new shipping note has been brought into use, 
and until it is completed no goods will be received 
by the railway companies for transit to the docks. 
The grievance of the trader, of which so much is 
being heard just now, appears to be two-fold; the 
cost of the forms and the clerical labour their filling 
up will demand. But surely these disadvantages 


are more than compensated for by the facilities |. 


gained. It is quite likely that the forms ask for 
more detail than is really necessary, but this is a 
matter soon remedied. 


Allied Air Raids. 


Two notable air raids, each associated 
with naval movements, fall to the record of the 
Allies during the past month. In the early hours 
of the 20th about fifty British, French and Belgian 
aeroplanes and seaplanes, each carrying an average 
of 200 Ib. of bombs, accompanied by fifteen fighting 
machines, attacked the aviation base and seaplane 
station at Zeebrugge. Of the machines nineteen 
were French. All the British machines were naval. 
According to our Admiralty, considerable damage 
appears to have been done. The machines all 
returned safely, although one Belgian officer was 
seriously wounded. It will be seen that something 
like a total of four and a-half tons of bombs was 
dropped. At about the same time three German 
destroyers, which, no doubt, put to sea to avoid 
the bombs, were encountered off the Belgian coast 
by four British destroyers. A running fight ensued, 
for the enemy immediately turned and fied for 
Zeebrugge again. Two of the three boats were hit 
by our shells. Our casualties amounted to four men 


wounded. On the morning of the 25th a combined | 





region of the island of Sylt, off the coast of Schleswig- 
Holstein. British seaplanes, five in number, accord- 
ing to the Germans, attacked the airship sheds at 
Tondern, on the mainland, but with what success 
we do not know. Three of the machines failed to 
return. The Germans claim that they were brought 
down by anti-aircraft gun fire and that the five 
occupants were made prisoners. The seaplanes were 
convoyed to their starting-point by an escort of 
light cruisers and destroyers under Commodore 
Tyrwhitt. This force encountered two armed trawlers 
and sank them after taking twenty prisoners. It 
was itself attacked by hostile aircraft, presumably 
both seaplanes and airships, but suffered no damage 
thereby. Owing to a collision between two of our 
destroyers, one, the Medusa, was, as stated below, 
lost. The Germans apparently sent out some naval 
forces to attack our ships, as it was probably hoped 
they would, but only a division ‘of their destroyers 
succeeded, towards the evening, in encountering 
their enemy. Of these one was rammed and sunk 
by the light cruiser Cleopatra, with the loss of her 
entire crew. 


Naval Incidents. 


OF the purely naval incidents which occurred 
and were reported during the past month it may 
again be said that they are all of a minor character. 
The British Navy has suffered several losses among 
its smaller cract. On the Ist the Primula, a mine- 
sweeper engaged on patrol duties, was torpedoed and 
sunk in the Eastern Mediterranean. All but three of 
the crew were saved and landed at Port Said. On the 
10th the Admiralty announced that two small vessels 
had struck mines off the East Coast and had sunk. 
One of these was the Coquette, a D class torpedo-boat 
destroyer dating from 1900-04. The other was 
torpedo-boat No. 11, a vessel launched in 1906. Out 
of a crew of sixty the destroyer lost one officer and 
twenty-one men. The torpedo-boat carried a crew 
of thirty-five. Of these three officers and twenty 
men lost their lives. On the 13th it was announced 
that the Fleet auxiliary Fauvette had also been 
mined off the East Coast. Two officers and twelve 
men lost their lives. The remaining officers with 
forty-seven of the crew were saved. The Fauvette, 
2644 tons, was built in 1912 at Middlesbrough and 
had a speed of 14 knots. She belonged to the General 
Steam Navigation Company. During the air raid 
against the coast of Schleswig on the 25th the destroyer 
Medusa, forming part of the convoy, collided with the 
destroyer Laverock. The weather was very stormy 
at the time, but all the crew of the Medusa were 
taken off by the destroyer Lassoc. Their vessel 
subsequently sank. Our Allies have also suffered 
some small losses during the month. On the 
9th, two Russian torpedo-boats, reconnoitring in the 
Black Sea, off the Bulgarian coast, were attacked 
by submarines. One, the Lieutenant Puschin, was 
blown up. Part of the crew was rescued by the 
other. On the 18th the French destroyer Renaudin 
was sunk by a submarine in the Adriatic with the 
loss of forty-seven of her crew. This vessel, launched 
in 1913, was one of the largest destroyers in the 
French navy. 


German Aeronautical Activity. 


Born by means of his seaplanes and with 
his airships the enemy during March showed con- 
siderable activity against this country. It is gratify- 
ing, however, to be able to record that he did not do 
so without incurring loss to himself. On the evening 
of the Ist a ten-minute raid was carried out by a 
seaplane over a portion of the South-East Coast of 
England. One baby was killed as a result of fright 
caused by the raider’s bombs. On the morning of 
the 2nd this seaplane was picked up from the sea off 
Middelkerke. It had come down three hours after 
its raid on England. One of its occupants was 
drowned. The other was rescued and made prisoner. 
On the 5th a Zeppelin raid was carried out by, it is 
believed, three airships against the counties of York, 
Lincoln, Rutland, Huntingdon, Cambridge, Norfolk, 
Essex and Kent. The fact that the weather was 
rough at the time, that snow was falling on some of 
the areas visited, is worthy of notice. Some ninety 
bombs were dropped indiscriminately, causing no 
military damage, but killing eighteen civilians and 
injuring fifty-two. About mid-day on the 13th a 
German seaplane was sighted off the North Foreland, 
making for the land. It was chased off seawards by 
British aeroplanes from Dover. On the night of 
March 19th six Zeppelins appear to have attempted 
a raid over the East Anglian and East Kent areas. 
According to Mr. Tennant, in the House of Commons, 
reports were received of the presence of Zeppelins 


naval and aerial operation was undertaken in the|loff the coast on the night in question. Certain 





appropriate actions were taken and aeroplanes went, 
up in certain places: Further information is with- 
held. On the same date, at about two in the after- 
noon, four German seaplanes flew over East Kent. 
One pair attacked Dover and Deal and the other 
pair Ramsgate and Margate. About forty-eight 
bombs in all seem to have been dropped. One fell 
in the Canadian hospital at Ramsgate, but caused 
no loss of life. Altogether thirteen people were 
killed and twenty-seven injured. One of the raiders 
was pursued thirty miles out to sea by Flight-Com- 
mander Bone, R.N.A.S., in a single-seater aeroplane. 
After a quarter-hour’s action the raider, hit many 
times and its observer killed, was forced to descend. 
On the night of the 31st five’ Zeppelins raided our 
shores. Four attacked the Eastern Counties and 
one the North-East Coast. Nearly two hundred 
bombs were dropped, and, as at present reported, 
forty-three people were killed and sixty-six injured. 
No military damage was caused, but private property 
suffered to some extent. The raiders were attacked 
by a number of our aeroplanes. One, that of Lieut. 
Brandon, R.F.C., got above a Zeppelin at 9000ft. 
and dropped bombs on it, three of which are believed 
to have taken effect. A quarter of an hour later the 
same pilot again got above the enemy airship and 
dropped more bombs on its nose. His own machine 
was hit many times by machine-gun bullets. A 
machine gun, a shrapnel-riddled petroi tank, some 
ammunition, and some machinery were dropped 
either by this vessel or by one of its consorts. It is 
possible, too, that the airship attacked by Lieut. 
Brandon was that which during the night was dis- 
covered by our patrol vessel, the Olivine, off ‘the 
Kentish coast at the mouth of the Thames. This 
airship, the L. 15, with her back broken, was taken 
in tow, but sank before reaching harbour. Her 
crew of two officers and twenty-four men—nine of 
whom were wounded—were captured alive and taken 
to Chatham. 


Fighting Merchantmen. 


Ir is claimed by the German Admiralty 
that on the 5th there arrived home, “ after a successful 
cruise lasting several months,”’ the disguised merchant- 
man, commerce raider and minelayer Moewe. 
Encouraged by the deeds of this vessel, our enemies, 
it seems, determined to send out a similar ship. This 
was the Greif, a boat of some nine or ten thousand 
tons, heavily armed with disguised 6in. guns and, 
apparently, torpedo tubes. The ship adopted the 
dressing, even to the colours painted on her hull, 
of a Norwegian merchantman. She left her home 
port towards the end of February. On the 29th of 
that month she was between Scotland and the 
Faroe Islands. Here she was challenged by the 
British armed merchantman Alcantara, a Royal 
Mail vessel of some 16,000 tons, completed at Belfast 
just before the outbreak of war. An extremely 
stiff fight ensued at very close range, so close, in 
fact, that at one time it appeared likely that hand- 
to-hand fighting on the enemy’s decks would be 
possible. It is said that the German gunnery was 
bad and did little damage to our ship. On the other 
hand, the British guns, although inferior in power 
to the enemy’s, raked the Greif from stem to stern, 
set her on fire aft, and reduced her to a foundering 
condition. Just as complete victory appeared certain, 
a wild shot knocked out the Alcantara’s steering 
gear. Rendered helpless, she became an easy mark 
for a torpedo discharged from the sinking enemy. 
A British light cruiser and some destroyers were by 
this time rushing to the scene of action. These soon 
finished off the raider and rescued what remained 
of the crews of the combatants. Both vessels were 
thus lost, but as the British vessel defeated the 
enemy’s object of escaping on to the trade routes, 
it is incontestable that the victory was hers. The 
German prisoners numbered 120 out of a crew 
believed to have contained over 300. The British 
losses amounted to five officers and sixty-nine men. 
For nearly a month, until, in fact, the 25th of March, 
our Admiralty suppressed the news of this engage- 
ment, for it was not thought desirable to inform the 
Germans of the loss of their “raider” before they 
found it out for themselves. The Alcantara was 
commanded by Captain T. E. Wardle, R.N. Her 
crew consisted very largely of Naval Reservists, 
Naval Volunteers, and specially entered mercantile 
hands. 








TuE Secretary of State for the Colonies announces that 
the sum of £1500 has been subscribed by the chiefs and 
people of Eastern Krobo, Gold Coast, and a further sum 
of £1,500 by the head chief, chiefs, and people of the 
New Juaben Settlement, Gold Coast, for the purchase 
of two aeroplanes for presentation to the Royal Flying 
Corps through the Overseas Aircraft Fund. This is the 
seventh aeroplane to be presented by the people of the 
Gold Coast and its dependencies, : 
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THE WATER SUPPLY OF MELBOURNE. 
No. I, 


WE have been favoured with a copy of a small book 
dealing with the ‘“‘ Water Supply Systems of the 
Melbourne and Metropolitan Board of Works.”’ This 
little volume, which has been compiled from official] 
documents by Mr. George A. Gibbs, Secretary to the 
Board, and which is profusely illustrated with excel- 
lent photographic reproductions, forms a compre- 
hensive record of the progressive steps by which the 
City of Melbourne—the ninth most populous city in 
the British Empire—has increased and improved its 
supply of water, and from it we have abstracted the 
information contained in the following articles. 

It is explained at the outset that the early settlers 
were mainly dependent upon the river Yarra for 
their supply of water. In 1835 the most convenient 
point for abstracting water was near Queen’s Bridge, 
which now connects Melbourne with South Melbourne. 
Here there was a natural ledge of rocks extending 
across the bed of the river, but this natural barrier 
could not prevent the salt water of Hobson’s Bay 
intermingling with the water coming down the river 
at times of high tide. An attempt was made to raise 
the ledge artificially, but the work was badly carried 
out and not successful, so other points higher up the 


river were chosen. At these rough pumping plants | 


were installed by private enterprise, and it is said 
that the prices charged for water varied from 2s. to 


Plenty River. The next year he handed in a further 
report on the same subject, in which he proposed to 
utilise several creeks at and to the southward of 
Toorourrong—see the accompanying map, Fig. 1, 
where this place will be observed north of Melbourne 
and just south-west of Mount Disappointment—and 
to close the valley and what was then swamp of Yan 
Yean by anembanknient. Mr. Blackburn’s estimates 
were based on giving 40 gallons of water per head per 
day to a population of 70,000 persons. 

The scheme was adopted by the Melbourne City 
Council, which applied to the Government for powers 
to enable it to carry it out. The Government, how- 
ever, replied by giving the control of water supply and 
sewerage toa Board which it nominated and empowered 
to levy rates. Of this Board a Mr. Matthew B. 
Jackson was appointed first engineer. He adopted 
Mr. Blackburn’s scheme in principle, but modified it 
so as to provide 200,000 people with water at the rate 
of 30 gallons per head per day. The Yan Yean 
embankment was begun in December, 1853, and water 
from the reservoir it formed was turned on in Melbourne 
in December, 1857. 

The dam, which was of earth, was 40 chains long, 
30ft. high, with an inside slope of 3 to 1 and an outside 
slope of 2 to 1. The crest level was 602 above low 
tide level in Hobson’s Bay. The lake formed covered 
an area of 1360 acres, had a maximum depth of 26ft., 
| an average depth of 18ft., and a water capacity of 
' 6,400,000,000 gallons, of which 5,400,000,000 gallons 





ment, lies 33 miles due north of Melbourne and rises 
to a height of 2700ft. above sea level. 

When the Yan Yean water was first brought into 
consumption at the end of 1857 the number of houses 
supplied was 6000, and the total cost of the scheme, 
including the street reticulation, had been £754,206. 
During the period of construction the price of labour 
had risen very considerably. Just before the work 
was begun, that is to say in 1850, a labourer could 
earn but 2s. per day. Only two years later labourers 
were paid as much as 9s. per day, and during the 
building of the Yan Yean reservoir they were paid no 
less than 20s. per day, while masons earned 36s. per 
day. These large figures account for the high rate 
of capital cost per house supplied, which amounted 
to nearly £126. It is only fair to point out, however, 
that the works provided for a very much larger daily 
supply of water than was first called for. Having 
regard to the initial cost, therefore, it is not to be 
wondered at that the charges for water were at first 
high, though they were trivial when compared with 
what had been paid for the inferior water of the 
Yarra but a short time before. Prior to 1862 the 
charge per 1000 gallons supplied by meter was 4s. 
In that year it was reduced to 3s., and a year later 
still to 1s., and it remains at that figure. No particulars 
are given as to the rates, based on municipal valua- 
tions, which were charged prior to 1874. In that 
year, however, the charge was reduced from Is. in 
the £1 to 8d. In 1888it was further reduced to 6d. 
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Fig. 1—THE SOURCES 


10s. per barrel. Efforts were also made to sink wells 
so as to obtain additional supplies of water, but they 
do not seem to have come to anything. A proposal 
to form a company to supply water went no further 
than the passing of resolutions at an inn in Melbourne. 

In 1842 the City Council was constituted, and a few 
years later the City Surveyor propounded a scheme for 


conveying the river water to a large filter. The idea | 


was not, however, put into effect until 1849, when 


Mr. James Blackburn, a civil and hydraulic engineer, | 
arrived on the scene and helped to carry it out. It | 
then proved fairly successful and cheap filtered water | 


became available. This and other means of obtaining | 
water from the Yarra remained in use until 1857, when | 
a permanent supply became available. 

At the present time the Melbourne and Metropoli- 


were available for consumption. It was fed with 
water, in addition to the volume derived from its 
| own catchment area, which was 5700 acres from the 
Plenty River by means of an aqueduct two miles long, 
21ft. 6in. wide and 7ft. 6in. deep, the last quarter of.a 
mile being in tunnel. This aqueduct was capable of 
carrying 150,000,000 gallons of water per day, and 
flood gates were fixed at the river end so that the 
| water might be regulated or shut off at will. 

The main from Yan Yean to Melbourne was 
originally formed entirely of cast iron pipes, of which 
three sizes were employed. From Yan Yean to 
Morang, a distance of 7 miles, the pipes were 30in. in 
diameter ; from Morang to Preston, 6 miles, 27in. in 
| diameter; and from Preston to Melbourne, 6 miles, 

24in. in diameter. While the reservoir was being 


tan Board of Works has three separate sources of | built and the pipe line laid reticulation work in 
supply, these being the Yan Yean system, the Maroon- | | Melbourne. was proceeded with, and a temporary 
dah system, and the O’Shannassy and Upper Yarra | supply of water was obtained from a cast iron tank 
system. The Yan Yean, the first put in service, is a capable of holding 150,000 gallons, which was erected 


development of a scheme originally proposed by the 
Mr. Blackburn mentioned above. This gentleman 


seems to have interested himself in improving the | 
water supply arrangements of the place he had chosen | 


for his home practically as soon as he arrived there, 
for, evidently regarding the filtration of the Yarra 
water as only a temporary expedient, we find him 
making a report to the Council in 1850 that an 
abundant supply of good water could be obtained 
from the springs and creeks flowing from Mount 
Disappointment, which, when united, formed the 


on Eastern Hill at a height of 160ft. above sea level, 
and into which water was pumped from the Yarra by 
steam power. 

It is explained that the Plenty River is formed by 
the junction of the mountain streams known as Jack’s 
Creek, the eastern and western branches of the Plenty, 
and Bruce’s Creek, together with their numerous 
smaller tributaries. These streams have their sources 
in that part of the main Dividing Range of the state 
which is known as Plenty Ranges. The central mass 
of these ranges, which is called Mount Disappoint- 





OF THE WATER SUPPLY OF MELBOURNE 


in the £1, or 2} per cent. on the rateable value, which 
compares, we may remark in passing, with the fiat 
rate of 5 per cent.—plus extra charges—which is 
levied by the-London Metropolitan Water Board, and 
is found insufficient to make the two ends meet. In 
the early part of 1915 the charge at Melbourne was 
at the rate of 7d. in the £1, but it was to be reduced 
again to 6d. on July Ist of that year. 

In 1864 a reservoir capable of containing 16,000,000 
gallons, and situated at a height of some 326ft. above 
sea level, was built on the main pipe line at Preston, 
which is about 6 miles north of Melbourne. Four 
years later the number of houses supplied had 
increased to 34,000, and the population of Melbourne 
to 175,000, and it was found necessary to increase 
thesupply. This was effected by laying an additional 
24in. main from Preston to Collingwood, which is 
practically in the centre of the city. This pipe drew 
from the Preston reservoir water which had been 
delivered into the latter from the Yan Yean reservoir 
during the night time. Its capacity was 10,000,000 
gallons per day. In 1874 another main was laid from 
Preston into the city. It was a cast iron main 18in. 
in diameter, and it was taken by way of Coburg and 
Brunswick. Its capacity was 4,500,000 gallons per 
day. 

By 1875, when the number of houses supplied had 
become 46,000 and the population 245,000, the 
necessity for increased facilities for bringing water 
from the Yan Yean reservoir to Preston was acutely 
felt, and to meet it the following measures were 
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taken. It was decided to substitute for the pipe line 
between Yan Yean and Morang an open aqueduct 
capable of carrying 33,000,000 gallons of water per 
day, and to utilise the 30in. pipes thus displaced to 
provide an additional line of pipes between Morang 
and Preston. The aqueduct channel between Yan 
Yean and Morang, which is shown in section in Fig. 2, 
was lined throughout its length, partly in stone and 
partly in brickwork set in cement. It crossed the 
Plenty River on astone arch bridge with a single span 
of 45ft., and was and is known as the Morang 
Aqueduct.* It terminates in a square pipe-head 
reservoir 14ft. deep and capable of containing 3,000,000 
gallons, with a by-wash level of 485ft. above sea level. 
This work was completed in 1876. By 1877 the taking 
up and laying of the Yan Yean-Morang pipes between 
the latter place and Preston was completed, and 
later in the same year an additional 24in. main was 
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Fig. 2—-THE YAN YEAN-—MORANG CHANNEL 


laid from Preston to Merri Creek, from which it was 
continued in an 18in. diameter main, which was 
taken in 1878 over the Yarra to supply the eastern 
suburbs of Kew and Hawthorn. This 24in. main did 
not ordinarily draw from Preston reservoir, but 
from the 30in. main before the latter entered the 
reservoir. In this way the higher pressure due to 
the greater elevation of Morang could be taken 
advantage of. The pipe, however, could, if necessary, 
draw from Preston reservoir. 

In spite of all these measures it became evident in 
1879 that the supply from the Yan Yean reservoir, 
which, it will be remembered, had originally been 
designed for providing 200,000 persons with 30 gallons 
of water per head per day, was hard pressed to give 
256,000 persons from 80 to 90 gallons per head per 
day, which is what they appeared to require in hot 
weather. Indeed, it is wonderful that the scheme 
proved as elastic as it did, but by that year it would 
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Fig. 3—THE WALLABY CREEK CHANNEL 
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seem to have been stressed to its fullest limit. and 
accordingly a Mr. Wm. Thwaites was deputed to 
examine the sources of the King Parrot Creek, to the 
north of the Dividing Range, with a view to diverting 
water from it to the Plenty watershed. 

While this search for a new supply was being 
carried Out a further l6in. pipe was laid in 1880 
alongside the 18in. pipe already mentioned as 
running from Merri Creek to Kew, this second main 
being intended to give a better supply to the high- 
lying eastern suburb. Then, too, with the object of 
improving the pressure in other high-lying districts, 
various service reservoirs were constructed. The first 
of these was a circular reservoir at Essendon. It had 
a top water level at 210ft. above the sea, and contained 
1,000,000 gallons of water. It was so successful that 
another and larger reservoir, quadrilateral in plan and 
holding 6,000,000 gallons, was undertaken. It was 














Clear Water Channel 


Fig. THE TOOROURRONG—-YAN YEAN CHANNEL 


finished in 1883. A third reservoir, this time at 
Caulfield, with a top water level of 166ft. above the 
sea, and containing 10,000,000 gallons, was built in 
the same year. In that year, too, a further main— 
the fourth—was laid from Preston to Melbourne. It 
was 24in. in diameter. 

The survey to the north of the Dividing Range led 
to the recommendation of the construction of the 
Wallaby Creek Aqueduct, and the proposal was also 
put into effect in 1883. The Wallaby Creek rises in 
the northern slopes of Mount Disappointment and 





* This bridge was washed away by a flood in 1878, and for two days 
Melbourne could only obtain water from the Yarra. Although the 
news of the mishap only reached Melbourne late on a Saturday, and 
although the difficulty of obtaining labour, material and carriage-— 
there being n> railway near —on the Sunday was considerable, by the 
promptitude and energy of Mr. Wm. Davidson, the acting engineer, a 
temporary wooden flume was erected over the flooded river, and the 
Yan Yean water was again in Melbourne on the following Tuesday. 
The temporary woodwork was shortly after replaced by a wrought iron 


eventually falls into King Parrot Creek, 1000ft. below 


comprises the greater part of the first-named stream’s 
watershed. The first part of the descent is by the 
Nimmo Falls. Near the foot of these a masonry weir 
was built and the water held up by the weir was 
diverted into a contour channel formed along the 
principal northern slope of Mount Disappointment to 
a low saddle in the Dividing Range and discharged by 
a series of artificial cascades into the head of Jack’s 
Creek on the southern slopes of the Divide. The 





From N°2 to N°! Weir 
(Tributary) 


From N°3 to N°2Weir 
(Tribu tary) 
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Wallaby Aqueduct, which is 54 miles long and has a 
fall of 3ft. to the mile, is of the section shown in Fig. 3, 
and is lined throughout with granite pitchers set in 
cement. The carrying capacity is 33,000,000 gallons, 
though the average daily flow of Wallaby Creek is 
only 7,000,000 gallons. The acquisition of this 
additional supply enabled the water from Bruce's 
Creek, which flowed through a settled area and hence 
was subject to pollution, to be dispensed with. 
stream was diverted into a channel which joined the 
river Plenty below the Yan Yean off-take. 

Two years later—in 1885—a work which had the 





Fig. 6-WALLABY CREEK AQUEDUCT 


result of still further improving the water in the Yan | 
Yean reservoir was carried out. This was the exclu- | 
sion of the waters of the western branch of the Plenty | 
River and of Scrubby Creek, both of which flowed for | 
portions of their lengths through settled country. 
This was effected by the construction of the Toorour- 
rong reservoir and a new aqueduct to Yan Yean, and 
when it was done there was only one small farm on 
the whole of that portion of the Yan Yean catchment 
area which was used for water supply. It may be 
mentioned in passing that even that farm was 
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Fig. 7—THE CASCADES—PLENTY RANGES 


purchased in 1876 and thrown out of use for agri- 
cultural or grazing purposes. 

The Toorourrong reservoir was formed by means 
of an embankment across the eastern branch of the 
Plenty immediately below its junction with Jack’s 
Creek. The dam is of earth with.a central puddle 
wall. Itis 15 chains long, and holds up 60,000,000 
gallons of water, forming a lake 36 acres in extent. 
After it was constructed the waters of the eastern 
branch of the Plenty and of Jack’s Creek, together 
with that coming down the Wallaby Aqueduct, were 
conveyed from the Toorourrong reservoir to the Yan 





flume S5ft wide, 4ft. deep and 220ft, long. 





Yean reservoir by an aqueduct, which is similar in 


an elevated and comparatively level plateau, which | 


From N?I Weir to Silver Creek 


Fig. 5—THE SILVER 


The | 


| 





| design to the Wallaby Aqueduct, only larger—seo 
Fig. 4. It is 4? miles long, 13ft. 6in. wide, 4ft. 9in. 
deep, has a fall of 7ft. 6in. to the mile and has a 
carrying capacity of 120,000,000 gallons per day. It 
has numerous artificial drops in its course, the 
highest being 17ft. There is one short syphon which 
is made of 36in. cast iron pipes. When this new 
aqueduct was made the flood gates into the channel 
from the Plenty below Whittlesea were permanently 
closed. 

A still further addition to the supply from the 
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CREEK CHANNELS 


Dividing Range was effected in 1886, when the Silver 
Creek aqueduct was built. By it the Silver Creek and 
three of its tributaries were diverted from flowing 
into King Parrot Creek and discharged into the basin 
formed by the Wallaby weir and thence by the 
Wallaby Aqueduct, Jack’s Creek and the Toorourrong 
| reservoir into the Yan Yean reservoir. The Silver 
| Creek weir is 125ft. long and 1lft. high. The Silver 
Creek aqueduct proper is 7ft. 6in. wide, 2ft. Tin. deep, 
has a fall of 3ft. to the mile, and a carrying capacity 
of 12,000,000 gallons. It is a little over 8 miles long 
and passes through two tunnels, one 29 chains and 
the other 6 chains long. Smaller portions of the 
channel—see Fig. 5—which bring in the waters of the 
| tributaries, add an additional two miles to the length. 
|The average daily discharge of the aqueduct is 
5,000,000 gallons. 
| The Kew service reservoir was built in 1886. It 
holds 3,000,000 gallons and is 282ft. above sea level. 
| A further 30in. main was: laid from Morang to 
| Preston in 1887, and it brought up the total carrying 
| capacity of the mains between the two points to that 
of the aqueduct from Yan Yean to Morang, i.e., 
33,000,000 gallons per day. In the same year another 
| main—24in.—was laid through Kew, and an addi- 
| tional 18in. branch was taken into Melbourne from 
the 30in. main to Merri Creek. In 1889 a 30in. 
| main was laid from Preston reservoir vid Coburg and 
Brunswick to Melbourne, with 18in. and 24in. 
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Fig. 8—YAN YEAN AQUEDUCT FROM 


branches from it to Essendon and South Melbourne 
respectively. 

Finally, in order to provide increased pressure in 
the higher portions of the eastern suburbs—Box Hill, 
Surrey Hills, Canterbury, East Kew, &c.—a 32in. 
main was laid in 1890-1 direct from Yan Yean to 
Surrey Hills. It has a daily capacity of 9,000,000 
gallons and it is 20} miles long. It is taken over the 
Yarra at Heidleberg on an iron girder bridge. 

We reproduce in Figs. 6, 7 and 8 and on page 296 
a series of views, taken from the book, showing various 


| weirs, &c., to which reference has been made in the 


foregoing. 5 
In our next article we shall deal with the Maroondah, 
O’Shannassy and Upper Yarra portions of the Board’s 


| undertaking. 








THE INSTITUTE OF METALS. 
No. IL.* 


Ow1ne to lack of space last week, we were obliged 
to hold over the Presidential Address delivered at the 
Institute of Metals on the 29th ult. by Dr. Beilby. 
We now deal with it. Dr. Beilby said :— 

One of the first instincts of a newly appvinted 
President is to turn over the records of past work 
in the expectation that these will reveal the lines of 
thought and work which have directed and absorbed 
the activities of the members of the Institute. A 
statistical survey of records of this kind only appeals 
to the minds of a particular type, and I willingly 
omit the recital of any mere array of figures either 
in columns or graphs. The total number of papers, 
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lectures, reports and addresses is about 112. The 
larger proportion of these relate to experimental 
researches, many of which have been directed to the 
elucidation of fundamental problems in the physics 
and chemistry of alloys. The reports and papers on 
Corrosion deservedly occupy an important place ; 
they are naturally concerned with questions of phy- 


sical and chemical stability. By far the greater | 


number of papers deal with copper and its alloys. 

On more than one occasion the occupant of the 
Chair has called attention to the preponderance of 
papers of the experimental research type and the 
apparent neglect of the manufacturing side of metal- 
lurgy. While it is certain that we cannot have too 
much well-directed investigation into the physics 
and chemistry of alloys on the theoretical side, we 
may quite well have too little of the more practical 
or industrial side of the subject. We ought to make 
it abundantly clear to those who are engaged in the 
supervision of the manufacture and working of metals 
and alloys that the Institute exists for their benefit. 
Far from there being any desire on the part of the 
Council to discourage the presentation of papers on 
this side of Metallurgy, it has all along been their 
earnest wish that the resources of the Institute should 
be used to the fullest extent for this purpose. 

A survey of the records has supplied me with one 
or two illustrations of questions which are being 
specially brought home to us by the war. Before 
the war it was evidently taken for granted by the 
British users of zinc that this metal would always 
be forthcoming in quantities amply sufficient for 
their needs. It must therefore have been something 
of a rude awakening for these optimists to find that 
while the price of copper was relatively little affected 
by the war, that of zinc had run up to many times 
its normal price. During the past eighteen months 
many very strong statements have been made on 
the zine question and on the causes which have 
led up to the present situation. 

It had been my intention to present to you a brief 
summary of the more important points in this situa- 
tion, but some months ago I learned that the Council 
of the Royal Society of Arts, with a breadth of view 
which we ought to imitate as well as admire, offered 
the Le Neve Foster prize for the best essay on “‘ Zinc : 
Its Production and Industrial Application.”” I am 
informed that the essay to which the prize has been 
awarded gives an admirable review of the whole 
subject, so that its publication in the Journal of the 
Society of Arts will put at our disposal all the informa- 
tion we can desire. 

It is certain that wise and thoughtful persons 
have come to the conclusion that zinc smelting on 
a large scale must be established in Great Britain. 
We can procure the ores, we have the necessary 
fire-clay and coal, and I trust we can say with con- 
fidence that we have also engineers and metallurgists. 

My present object in referring to the zinc question 
is to draw attention to the remarkable absence from 
our records of papers on the production and metal- 
lurgy of zinc. In 1909 Mr. J. S. Glen Primrose read 
a paper on “‘ The Production of Pure Spelter,” and 
in the following year, 1910, Mr. C. O. Bannister read 
a paper on “ The Use of Carbonaceous Filters in the 
Smelting of Zinc.’’ Both papers referred to the 
process of zinc fume filtration. The striking fact 
is that the interest of this Institute in questions of 
zine production only flickered feebly for two years 
and then completely died down. Yet the members 
of the Institute are keenly interested in the use of 
zine in its alloys with copper, and our records are 
full of references to these alloys. Further, the world’s 
output of zinc ranks with those of lead and copper, 
and it is therefore one of the three most important 
non-ferrous metals. In round numbers the figures 
for 1913 were—lead, 1,070,000 tons ; copper, 986,000 
tons ; zinc, 985,000 tons. 

If Great Britain and its Colonies are to become 
self-supporting in regard to this metal, I trust that 
the future volumes of our Journal will contain not 
only the records of many helpful experimental in- 
quiries into questions fundamental to the industry, 
but also records and descriptions of successful smelting 
and calcining installations on a very large scale. 

Magnesium is another metal in which we have 
been shown to be entirely dependent on outside 
sources of supply. It is perhaps not generally 
known that magnesium has a metallurgical as well 
as a chemical significance. Its use in flash lights 
and flares is of course quite familiar, but its great 
value as a chemical reagent for the removal of gases 
from molten metals is not so generally known. The 
disappearance of the manufacture of magnesium 
from this country happened many years ago when 
the electrolytic process replaced the earlier process 
of reduction of magnesium chloride by sodium. 

The electrolytic process was developed in Germany, 
and the production from this source appears to have 
met the needs of the world before the war. Some time 
after the outbreak of war, I was approached about the 
scarcity of magnesium and arrangements were then 
made for the revival of the sodium reduction process 
by a British firm. Since then the needs of the market 
appear to have been supplied. One of the disad- 
vantages of the disappearance of this manufacture 
from Great Britain is that magnesium as a metal 
has largely dromped out of view among British 
metallurgists. 1c is still regarded as curious and rare 
rather than useful, and easily obtainable. If its 





usefulness is once established there is no reason why 
it should not be produced on a large scale and at 
a price which will bring it within reach of designers 
and manufacturers of machinery and apparatus. 
In this as in many other cases we have been satisfied 
to leave an important development in German hands. 
One of the fruits of German efforts in this particular 
direction has come back to us in the shape of the 
light alloy known as “‘ Duralumin.” I am disposed 
to think that in this matter the Germans have not 
given us of their best, but that in the production 
of ships lighter than air they probably have at their 
command superior alloys of which we have no know- 
ledge. 

This expression of opinion leads me to pass to the 
consideration of another subject on which the records 
of the Institute are almost blank. I refer to the 
whole subject of “light alloys.’ The early enthusi- 
asm with which aluminium was welcomed as an in- 
dustrial metal was largely based on the belief that 
its combined lightness and strength would enable it 
to take a place in serious structural and machine 
work, Its lightness being an intrinsic property, 
there could be no room for disappointment on that 
score, but its mechanical properties were found to 
have been greatly overrated, while its resistance to 
wind and water left much to be desired. 

Though aluminium now fills a very important 
place in industry, I believe that the early disappoint- 
ment with it as a structural metal still casts a reflected 
discredit on the other light metals and their alloys. 
The search for useful light alloys ought to give scope 
for an organised attack on the problem on a very 
extensive scale, and when the war is over, it is to be 
hoped that capable and energetic members of the 
Institute will take the lead in developing this attack. 
The collection of chemical, thermal and micrograph- 
ical data will no doubt occupy a foremost place in 
any organised attack, and the help of many workers 
will be required, as well as the resources of many 
laboratories and workshops. The first essential will 
be that the research should be organised on broad lines 
and kept on these lines by a strong central Committee 
or authority. It will be equally essential, however, 
that this organisation, and the authority behind it, 
must not be allowed to sterilise the whole scheme 
by discouraging individual initiative and effort. On 
the contrary, full scope must be given: to individual 
workers of originality and genius. 

While all will agree that the organised, scientific 
exploration of the whole ground to be covered by 
an inquiry of this nature is imperative, most of us 
recognise also that this kind of organisation is apt 
to hinder rather than to encourage the individual 
worker from throwing himself into a bold type of 
pioneering work. 

In the design of structural work in which lightness 
and strength are both of the first importance, there 
are two possible courses; either the materia] used 
must be intrinsically light, that is of low specific 
gravity, or, if materials of higher specific gravity 
have to be used, not only the design of the structural 
units, but also the working of the materials into these 
units, must be arranged so as to secure the maximum 
of strength and rigidity with the employment of 
the minimum amount of material. The designer 
can only carry out his part of the work if he is fully 
informed as to the physical, chemical and mechanical 
properties of the materials, and the influence on these 
properties of the various processes by which they can 
be worked into appropriate forms, as structural 
units. In addition to the problem of “ light alloys,” 
which has already been referred to, the Institute of 
Metals might well take an important part in the 
development of this subject. 

The importance of air-craft in war is. being in- 
creasingly forced on our attention, and it is even 
beginning to appear that certain forms of air-craft 
may take a serious place in the transport service 
of the world under peace conditions. The light 
metals and alloys as materials for air-craft construc- 
tion have to stand comparison with two widely 
different classes of materials. On the one hand 
there are the heavy metals and their alloys: iron, 
nickel and copper. The specific gravity of this 
class ranges from 7.5 to 8.5. On the other hand 
there are a variety of materials of organic origin : 
woods, bones and horns, plant fibres, animal fibres, 
skins and membranes. The specific gravity of this 
class ranges from a little below to a little above 1. 

The range of specific gravity for the light metals 
and their alloys may be taken as from 1.75 to 5 or 6. 

Organic materials of construction depend for their 
valuable mechanical properties on three main con- 
siderations. In the first place the vital processes 
of the animal or plant produce a considerable variety 
of chemical substances which in themselves possess 
valuable mechanical qualities. In the second place, 
by the simultaneous use of these substances a blended 


structure is obtained in which the qualities of two. 


or more substances supplement each other and 
produce a complex possessing new qualities. In 
the third place, as the processes of cell building are 
carried out on a scale not far removed from that of the 
molecule, the resulting “‘texture’’ is on a corres- 
pondingly minute scale. It follows from this minute- 
ness of the units of texture, that the cohesive force 
of the molecules is made more available than it could 
be in more massive and homogenous aggregates. 


In another connection I have used the term “ avail- 





ability ” referring to that portion of the sum of the 
cohesive force of the total number of molecules in 
a given aggregate which is expended in holding the 
molecules together. We know that at the surface 
of a solid or liquid there is a region many molecules 
in thickness, in which cohesion is more powerful 
than it is at a greater depth in the aggregate. In a 
soap film the cohesion at the two surfaces is much 
more powerful than it is in the intermediate zone 
between the surface layers of the two sides of the film. 
It is obvious, therefore, that in a foam composed of 
minute bubbles the ‘‘ availability ’’ of the cohesion 
must be greater than it would be in a purely liquid 
aggregate containing the same number of molecules. 
If a mass of foam could be produced consisting 
entirely of bubbles only a little greater in diameter 
than the range of the cohesive force, and with walls 
not exceeding this dimension in thickness, this mass 
would possess in a high degree the characteristic 
properties of a solid. In this case the increased 
‘* availability ’” of the cohesion would be secured by 
increasing the proportion of the molecules acting in 
these surface layers. The method of cell building 
lends itself in a very special degree to the utilisation 
of the superior cohesion of surface molecules, hence 
the resulting structures are very strong relatively 
to their weight. 

Unfortunately the building methods of the living 
cell are not at our disposal in the workshops : we 
can only gratefully accept the ready made products 
of cell activity, we cannot hope to rival them. But 
their products, at any rate, provide for us an.ideal of 
lightness and strength ; they also, as I have tried to 
show, serve to emphasise the importance of “‘ texture,” 
and the utilisation of cohesion by the multiplication 
of internal surfaces. 

Whether in the case of metals it may be possible 
to go further than has yet been done in the application 
of their principles it is not possible to predict. Great 
strides in the preparation of hard and enduring forms 
of metal have been made in blissful unconsciousness 
that every increase of rigidity and tenacity in a given 
material can only result from the more advantageous 
use of the intrinsic cohesion of its own molecules. 
If it were recognised that this principle is at the 
foundation of all the methods of hardening, by alloy- 
ing, by chilling, by cold working, it might be that 
a new departure would occur. I find no difficulty, 
for instance, in picturing a metal made up of a mass 
of foam bubbles and films so small and thin that an 
enormously greater proportion of the total cohesion 
would be made available for the increase of the 
rigidity and tenacity of the mass, while its specific 
gravity need not exceed one half of that of the metal 
of which it is a compound. 

Speaking as a member of the Advisory Council 
on Research as well as your President, I should like 
to express the belief that the prospects of a sympa- 
thetic development of organised research on the prob- 
lems arising out of the preparation and use of metals 
were never more bright than they are to-day. 


Professor H. C. H. Carpenter, in proposing a 
hearty vote of thanks to the President for his address, 
referred to Dr. Beilby’s work as a manufacturer, as 
a chemist, and now as one interested in the study of 
metals. It was the misbehaviour of certain metals 
at high temperatures in the presence of gases, which 
had caused Dr. Beilby to take up the study of the 
physical characteristics of metals, which had laid 
the foundations of a new theory of metals and the 
initiation of a new idea of an amorphous hard as 
contrasted with a crystalline and soft condition. 
The fact that Dr. Beilby as a chemical engineer had 
taken up the study of metals under these conditions 
and solved the problem himself was alone sufficient 
to justify the choice of the Council in selecting him 
President. 

Mr. J. Dewrance, who seconded, referred to the 
suggestion of the President that scientific men in 
this country are a little behind those of another 
country. Personally he did not think that was 
really the case. The control that a certain foreign 
country had, on the outbreak of war, of our metal- 
lurgical industries, was financial not scientific. That 
was the cause of the shortage of zinc, and if zinc had 
paid to be produced in this country it would have 
been produced. He mentioned a personal example. 
Many years ago his own chemical laboratory grew 
into a chemical factory where a metallic salt was 
produced. The Germans then took up this pro- 
duction, and from his knowledge of their scientific 
methods he knew they were inferior to the practice 
he followed. Gradually, however, they pulled down 
the price until it was considerably below what it 
cost him to manufacture. Indeed, it went down to 
a point where he decided to close down. A week 
later the German price was doubled, and at the 
present time the price was twelve times what it 
was when he was manufacturing. It must not 
be thought that our scientific men were responsible 
for a state of things such as that. 


In our report of the meeting of the Institute of 
Metals last week we were compeiled to break off in 
the middle of the discussion of the third report of the 
Corrosion Committee. To-day we continue it. 

Sir Alfred Yarrow said that engineers thought that 
the speed of the water through the condenser tubes 
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affected this question. He was under the impression 
that when a boat was going at a slow speed and the 
water was passing through the condenser slowly, 
corrosion was very much more'rapid than when the 
water was passing through the condenser tubes rapidly. 
Consequently, when any of his boats were going at 
slow speed for economy, the engineer was always asked 
to drive the centrifugal pump at a high speed. Corro- 
sion of condenser tubes had a serious effect on the dis- 
tance a boat could run without repairs, and he would 
like some light thrown on the point he had raised. 


Mr. J. Christie, chief electrical engineer to the 
Brighton Corporation and representative of the Insti- 
tution of Electrical Engineers on the Corrosion Com- 
mittee, mentioned serious trouble he had had at 
the Southwick power station. He had surface con- 
densers using sea water, and the tubes failed after 
twelve or eighteen months’ service, involving a cost 
of about £1000 to replace them, less the cost of the 
scrap metal. He had tried zinc, and found this 
arrested corrasion to a certain extent, but it was only 
partially successful. Zinc cost a great deal to replace, 
and unless it was renewed regularly and kept clean 
the results were negative. The trouble became so 
acute that several leading authorities, including Mr. 
Arnold Philip, were consulted, and finally he intro- 
duced the Cumberland electrolytic process, with, so 
far, perfectly satisfactory results. He agreed with 
Sir Alfred Yarrow that velocity of flow of water in a 
condenser determines the rate of corrosion. 


Mr. R. T. Rolfe said that a sine qué non of any 
remedy was that it should march with the efficient 
working of the condenser.. There were considerable 
practical difficulties in making effective the first 
recommendation in the report for minimising corro- 
sion, viz., that the temperature of the water should 
be kept as low as possible, and that this would be more 
easily accomplished if the water flowed through the 
separate sections of the condenser in parallel instead 
of in series. The second recommendation—that the 
fiow of water through the tubes should be as smooth 
as possible, this being accomplished by the use of 
small conical baffle plates fixed with the point inwards 
at the entrance to each hole—was undesirable, as an 
unperturbed flow tended to produce a cold core and 
a hot outside layer, resulting in less effective conden- 
sation. The third suggestion for minimising the effects 
of corrosion—the removal of the oxy-salt as soon as 
it was formed—pre-supposed the abandonment of 
the idea put forward in the second report that corro- 
sion may be prevented by the production of a thin 
layer of chalk on the surfaces of the tubes, because 
in removing the harmful zine oxy-salt the chalk 
would also be removed. The chemical method of 
cleaning off the deposit would also be very difficult 
to carry out in practice, and would need careful control 
as regards strength of acid used and the time it was 
allowed to remain in contact with the tubes. In 
conclusion, the speaker mentioned a severe case of 
selective corrosion in a power station, in which the 
condenser tubes were failing at the rate of about 
a hundred per year, and there was absolutely no 
question but that the corrosion started on the steam 
side. The feed water was of a peaty nature, the total 
solids being 3.8 grammes per gallon and the total 
hardness 2.2 deg. per gallon. The circulating water 
was sea water. There had not been very much in- 
formation published concerning excessive corrosion 
taking place from the steam sides. He thought it 
might be due to the gaseous constituent of the sea 
water, possibly CO,, which would occur more with 
peaty water than ordinary water. 





Mr. Gibbs, replying on the question of the selective 
corrosion of copper, said it had been shown that 
copper was much richer in the corrosion product than 
the alloy. He wondered whether it was possible that 
there was a very thin copper-rich film on the inside, 
possibly due to annealing. This might be worth 
investigating. Aeration was described in the re- 
port as gentle and violent. In the former case, 
air was introduced at the bottom of a beaker of 
sea water in a fine stream of small bubbles without 
touching the metal; and the motion of the water 
relative to the metal surface was as smal as possible. 
In the violent aeration the air current was discharged 
through a large orifice and impinged directly on the 
metal surface, giving a mechanical action of the water 
in contact with the metal surface. The violent action 
was far more efficient in producing the formation of 
zine oxychloride on the surface than the gentle aera- 
tion, other things being equal. His suggestion for 
using an acid for removing the oxy-salt referred to a 
very weak acid indeed, so that there would be no 
possibility of attack on the metal itself. It was simply 
a suggestion, and needed experiment. He hoped Mr. 
Smith would publish some of the results on grain 
sizes which he mentioned, because he agreed that the 
best way to attack the problem was to take pure 
metals and find out how they behaved, and from the 
data obtained deal with the more complicated alloys. 
There was a very big future for experiments with 
copper-aluminium alloys containing manganese and 
vanadium. He had commenced a few experiments on 
copper-aluminium alloys containing traces of vana- 
dium, and the results were most interesting. With 
0.2 per cent. vanadium a plate for a man’s mouth 
had been made which had stood perfectly for eighteen 
months. The zinc he used in the experiments on 


four tubes in thirty days under the Cumberland 


had any comparative results of condensers running 
side by side under the same conditions with and 
without the process. 


this system was so absolutely clear that it left no 
room for discussion. 
suggested to him which he thought was worth serious 
consideration. 
steel were pickled in acid, hydrogen was evolved on 
their surface and the mechanical properties of the 
metal were distinctly affected thereby. 
well to settle by definite research at an early date, 
therefore, whether the evolution of hydrogen which 
took place on the surface of the boiler when the 
Cumberland system was in use was going to interfere 
either gradually or quickly or at all with the mechani- 
cal properties of the metal. 
it was unlikely. Perhaps it would be well in the 
interests of the whole question to clear it up definitely. 


called attention to this 
had passed through his own mind, for he was quite 
familiar with certain cases in which hydrogen evolved 
in iron tanks did such damage that the heads of 
the rivets dropped off. 


that the system had been investigated in Melbourne 
by three professors. They came to the conclusion 
that there could be no possible detrimental action 
set up through the introduction of a current to the 
water. 
off by hydrogen, although it might have been due to 
the rivet head being harder than the shell, so that 
the rivet would be electro-positive and the shell 
negative, thus setting up a small galvanic action 
and allowing the oxygen to be absorbed by the rivet. 
He could give Mr. Gibbs and Mr. Rolfe satisfactory 
data of the kind they required. 
Sydney Council had two condensers side by side losing 
on an average 100 tubes per month. 
the time when the Cumberland process was first 
being introduced, and failure would have meant 
ruin to the system. The engineer to the station 
told him that he was practically signing his death 
warrant in making an experiment, but it was agreed 
to carry it out on the condition that if it were success- 
ful the system should be adopted for all the other 
condensers. Furthermore, 
seemed to be under the impression that it would 
take three years to demonstrate the efficiency of the 
process, Mr. Cumberland eventually got him to agree 


ously 100 tubes per month were failing, they only lost 
process. Since then the system had been adopted 
throughout by the Sydney Council and in five years 
only six tubes had been lost. 


Aluminium and its Alloys,’’ by Mr. W. H. Whithey. 


just cast and cleaned up. It might be worth annealing 
it and comparing results with the cast metal. 

The President, in proposing a vote of thanks to 
the authors of the report, referred to the very practical 
contribution to the discussion of Sir Alfred Yarrow. 
In this matter it was necessary to take the engineer's 
aspect into account, for it, was not a problem that 
could be settled purely chemically. 


Mr. Elliot Cumberland then gave a brief descrip- 
tion and demonstration of his electrolytic method 
of preventing corrosion. This subject has been dealt 
with so recently in our pages—see THE ENGINEER, 
March 17th—that it seems unnecessary to report Mr. 
Cumberland’s paper. 

Mr. W. C. Gibbs asked whether the instance given 
at the end of the paper which was very convincing 
was really typical. He would like more scientific 
details, for instance, as to the variation in the electro- 
motive force that must take place during the run, 
and the amount of current used. 

Mr. Anold Philip expressed the opinion that Mr. 
Cumberland had entirely succeeded in solving the 
difficulty of corrosion in condensers and economisers 
of boilers, and it had been a very great comfort to him 
himself. He had recommended the system whenever 
he had had the opportunity, and so far as he was aware 
the results had been extremely favourable. Mr. 
Christy came to him seven or eight months ago and 
told him a terrible tale of woe about his condensers 
in the lighting station at Brighton, and asked what 
could be done. After investigation, he recommended 
the Cumberlamd process, and heard nothing more 
about the matter until about three weeks ago, when 
Mr. Christy said it was perfectly satisfactory. There 
was one point in connection with the plant, however, 
to which Mr. Christy had given him permission to 
refer. There was a certain danger in a generator 
reversing its polarity. This happened occasionally, 
and was a big danger because, instead of the process 
protecting the structure, the very reverse was the 
case under these circumstances. Consequently Mr. 
Christy had to put in a little polarised relay, so that 
when a generator reversed its current, the relay 
acted and prevented danger. He believed at Brighton 
the cost of the power used in the process was only 
one penny per day, whereas previously the renewal 
of tubes had cost £1000 per year. 

Mr. H. T. Rolfe asked if the Cumberland Company 


Dr. Rosenhain said that the theoretical aspect of 
One point, however, had been 


It was known that when bars of 


It would be 


His own feeling was that 


The President said he was glad Dr. Rosenhain had 
matter. The same idea 


Mr. Cumberland, in reply to this last point, said 


He could not conceive how rivets were worn 


In one case the 


This was at 


although the engineer 


to thirty days. The result was that whereas previ- 


The next paper was ‘“ Notes on the Analysis of 


Mr. H. T. Rolfe said that the method described 


Metallurgy.” 
x (4) “Transformations in Alloys of Gold and 


Copper.” 
and M. Zasedatelev. 








pure zinc was ordinary pure Brunner-Mond zinc, 


was an excellent and quick one for dissolving copper- 








aluminium alloys containing up to 10 per cent. of 
copper. 

Dr. Seligman thought the paper formed a standard 
by which it was possible to test all the methods used 
in commercial work. The methods described were 
obviously not meant for daily use in commercial 
work. They were too long, but they had the merit 
of great accuracy, and as such would prove immensely 
valuable. 

Dr. Rosenhain agreed that the paper was a very 
valuable contribution to a very large and extensive 
system of research which had been carried out for 
a good many years past and was now in full swing 
at the National Physical Laboratory. This research 
was in the first instance carried out under the 


auspices of the Alloys Research Committee of the 


Institution of Mechanical Engineers and had never 
been subject to any stifling or judicial control by that 


body. 


Mr. Whithey replied briefly. 
Owing to lack of time the following papers were 


taken as read :—— 


(1) ‘“‘ Note on some Tin-Aluminium-Copper Alloys.”’ 


By Professor A. A. Read and R. H. Greaves. 


(2) ‘“‘The Annealing of Nickel Silver.” By F. C. 


Thompson. 


(3) ‘‘ Electric Furnaces as applied to Non-ferrous 
By Professor A. Stansfield. 


By Dr. N. 8. Kurnakow, 8. Zemezuzny 


The meeting was brought to a conclusion with a 


hearty vote of thanks to the President, which was 
proposed by Mr. Murray Morrison and seconded by 
Sir Thomas Kirke Rose. 








INDUSTRIAL RESEARCH. 


JupGine by the large attendance of business men, 


chiefly engineers, who attended the address on ** Industrial 
Research ” given at the Manchester School of Technology 
on Tuesday last by Mr. A. P. M. Fleming, of the British 
Westinghouse Company, the subject is one which is 
commencing to receive more attention than hitherto. 
The lecture was arranged by the Council for the Organisa- 
tion of British Engineering Industry, and dealt chiefly 
with observations made by the author, who has recently 
returned from a visit to America, where he has inspected 
most of the large research laboratories, including those of 
the General Electric Company, Eastman’s, the National 
Electric Lamp Association, American Rolling Mill Com- 
pany, Pennsylvania Railroad Company, Western Electric 
Company, the Westinghouse Company, besides national 
and private laboratories. The author said that industrial 
research in the United States was mainly carried out by 
individual firms, some of whom spent from £25,000 to 
£100,000 per annum in this way. 
screen a number of illustrations of the buildings belonging 
to some of the above firms, in which research investiga- 
tions in connection with engineering, electricity, railway 
and other matters were carried out. 
laboratories were equipped for the manufacture on a 
commercial scale of goods developed from the investiga- 
tions, when these were not of a kind adapted to the 
production in the factories. Mr. Fleming said that 
there was a tendency in many of the laboratories in 
America to undertake investigations in pure science with 
no immediate commercial object in view, as it was found 
that such work almost invariably resulted in the develop- 
ment of new industriés. With regard to the future develop- 
ment of this class of work in this country, Mr. Fleming 
suggested the concentration of advanced research in a 
large central and Imperial institution, which would com- 
prise a separate laboratory for each of the great industries. 


He showed upon a 


Many of these 








NEW CHEMICAL LABORATORIES. 


AN important addition to our national facilities for 


studying chemistry and conducting chemical research 
has been brought a step nearer completion within the past 
few weeks. As a result of plans initiated some years ago 
a new series of chemical laboratories has now been added 
to the London University College in Gower-street. 
building has been finished, but, so far, owing to the lack 
of funds, nearly all its equipment and the apparatus 
required have yet to be purchased and installed. The 
laboratories have a total area of some 17,500 square feet 
and are disposed on four levels, namely, in the basement 
and on the ground, first and second floors. Particular 
attention has been devoted to facilities for research work, 
more especially in connection with physical chemistry. 
It is understood that a sum of £14,000 is required immedi- 
ately to equip the laboratories, and that a further £6000 
will be needed for development purposes within the 
next three years. 
Sir Ralph Forster, already a generous patron of the 
scheme, has promised a quarter provided the remainder 
is subscribed quickly. 


The 


It is also understood that of this sum 








Tue British Vice-Consul at Ekaterinburg reports that 


in Ural mining works a great dearth of machinery in 
general is now beginning to be very seriously felt, and 
fears exist as to whether Allied and neutral countries 
will be able to replace the tremendous quantity of machinery 
that Germany formerly supplied to Russia. 
buyers are at a loss to find out whence to obtain prompt 
and reliable information as to where special requirements 
may be bought. 
knowledge of the Russian language, as well as a technical 
knowledge of machinery, should be sent out to the Ural 
mining works, where the Russians would be only too glad 
to give them every assistance. 


Russian 


After the war travellers having a good 
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RAILWAY MATTERS. 





Tue railway station belonging jointly to the London 
and North Western and Midland Companies at Walsall 
was almost completely destroyed by fire on the 25th ult. 


Ow1nG to lack of coal the Cantabrico Railway of Spain 
had recently to cease running. This line is 105 kiloms. 
(65.25 miles) in length, of metre gauge, and runs between 
Santander and Llanes. 


In our issue of February 11th we referred to the com- 
pletion of the Rogers Pass tunnel through the Selkirk 
range. It is now announced by the Canadian Pacific 
Company that steam operation and not electrical will 
be adopted. The pioneer bore will help to ventilate the 
tunnel, and a mechanical ventilation plant is’ to. be fixed 
to keep the long section, where there is no parallel bore, 
free from fumes. 


AccorpDING to an Austrian railway paper the railways 
in the countries of the Central Powers have substituted 
metallic flexible connections for the rubber hose used for 
continuous brakes, and steam-heating apparatus and a 
coal tar oil for lubricating the axles of rolling stock. 
The latter is made principally from anthracene, and is in 
various grades of viscosity, according to the purpose for 
which it is to be used. 


Mr. H. D. Cart, the London and North-Western 
carriage superintendent, is retiring and will be succeeded 
at Wolverton by Mr. A. H. R. Trevithick, the wagon 
superintendent at Earlstown. Mr. E. P. W. W. H. 
Warneford, at present locomotive works manager at 
Crewe, becomes the wagon superintendent, and Mr. 
Harold P. M. Beames, in addition to his duties as chief 
assistant to the chief mechanical engineer, will be the 
works manager. 


In that _ of the report of the British South Africa 
Company devoted to railways it is stated that a material 
expansion of traffic may shortly be expected from the 
development in the Belgian Congo, where two additional 
copper smelting furnaces will start work immediately. 
Further mineral production is also anticipated from lead 
and copper properties in Northern Rhodesia, while in 
South Rhodesia the output of chrome iron ore and coal 
continues to increase. 


Wits reference to the note in this column in our issue 
of March 24th as to a possibility of the railways in Cuba 
being nationalised, it may be noted that the only line 
now owned by the Government is the Jucaro and San 
Fernando. This railway was built between 1868 and 
1878 by the Spanish Government for military purposes, 
and is 40 miles in length; it is leased and worked by the 
Cuba Railway Company. The total mileage in Cuba 
was, in 1912, 2229 miles. The longest line is that of 
the United Railways of Havana, which belongs to an 
English Company as does the Cuban Central, the third in 
size. The Cuba Railway is the second longest, and 
belongs to a New York company. 


MovABLE crossings, referred to in the Micklefield 
accident, are an innovation of recent years from the 
United States. There is an objection to a very flat elbow 
at the intersection of rails, so much so that the Board of 
Trade Requirements for new railways specify that the 
angle is not to be less than 1 in 8. But by using a movable 
crossing the fixed elbows are converted into movable 
points and a continuous line is provided for both inter- 
secting roads; the flatness of the angle is immaterial 
then. The only objection is that at a trailing junction 
the crossing in the rear of the junction has a gap in it 
when the points are lying for the opposite direction, and 
should a train overrun the signals, as happened at Mickle- 
field, it may be derailed. 


In a White Paper relating to the Vote of Credit Appro- 
priation Account, 1914-15, the Auditor-General says :— 
‘** During the period to March 31st, 1915, monthly advances 
amounting in all to £6,851,957, as shown in the account, 
were paid to the Railway Executive Committee for dis- 
tribution among the companies, subject to a test audit of 
the yearly accounts by a chartered accountant on behalf 
of the Government. The certificate of the chartered 
accountant in support of the payments has not been fur- 
nished to me, and I have been informed that some points 
of difficulty have arisen about which he has been in 
communication with the Railways Department of the 
Board of Trade.” The period in question was, of course, 
the earlier months of the war, when the railways were 
almost wholly devoted to naval and military requirements. 


RATHER a good tale is told in the Railway Gazette about 
the through trains running between Holland and Germany. 
On the Dutch side of the frontier the guards have for some 
time past been noticing that these trains run very noisily, 
and that it was always necessary to lubricate the axle- 
boxes, which were entirely lacking in lubricating materials. 
Investigation showed that this was not due to accident ; 
the thrifty German, whose stock of oils and greases and 
fatty substances in general is getting low, either filled up 
the axle-boxes with just enough lubricant to take them 
over the borders of Holland, or removed at the frontier 
station any quantity that might be left. It was a case of 
being a little too clever. Now that the Dutch have 
discovered the trick they take good care that international 
trains are only provided with just enough lubricant to 
take them into Germany. 


In view of the complaints made that the closing, as 
from Monday last, of some of the South-Eastern and 
Chatham stations in South London will cause great 
inconvenience to workmen, it may ‘be noted that of the 
steam railways the Great Eastern carries the most work- 
men—about 25,000,000 a year. The South-Eastern and 
Chatham comes next with about 15,000,000, and then the 
London and South-Western and the London, Brighton 
and South Coast with about 9,000,000 each. It has been 
pointed out that neither of the latter two companies has 
had to put any restriction on its workmen’s services. 
The answer to this argument is that they have not been 
so greatly taxed as has the South-Eastern and Chatham. 
The Managing Committee says that if the reductions are 
not made in London they willhavetobemadeinthecountry, 
where there are not the alternative services of railway, 
tramway and omnibus that there are in London. 





NOTES AND MEMORANDA. 





AccorDING to information received. at the office. of. 
the High Commissioner in London for Canada, from the 
Minister of the Interior at Ottawa, a new process for the 
refining of nickel has been discovered in Canada. It is 
claimed that the new process will not only revolutionise 
the nickel industry, but will also prove tobe applicable 
to low-grade ores such as exist in the Laurentian Hills 
near Ottawa. 


SuccessFuL experiments are reported from British 
Columbia in the use of pulverised coal for smelting ores 
and also for firing locomotive boilers, and it is anticipated 
that this class of fuel will in time replace oil on the rail- 
ways and steamships, and in that way consume that part 
of the output of the collieries which is the most difficult 
to dispose of, viz., the small coal.. At the present time 
there are few coalfields in British Columbia which produce 
@ suitable coal for making good metallurgical coke, the 
nearest one to the coast being the Canadian Collieries 
(Dunsmuir) at Cumberland, which last year produced 
over 9000 tons of coke; the other one is the Crow’s 
Nest Pass Coal Company’s field at Fernie, which produced 
248,424 tons of coke last year. 


IN a paper on natural gas read before the Society of 
Petroleum Technologists, Dr. J. A. L. Henderson classed 
these gases as follows: (a) Those associated with coal 
deposits, (b) those associated with bituminous shales, and 
( ) the hydro-carbon gases associated with volcanic regions. 
He considered it strange that nothing was done to save 
some of the gas given off in our coalfields, which amounts 
to many tens of millions of cubic feet a day in Great 
Britain. The Chinese are said to have used this fuel 
on @ large scale 2000 years ago. During the last 35 years 
development has taken place in America, Hungary, 
Roumania, and Russia. In 1913 natural gas held sixth 
place amongst mineral products in the United States. 
Natural gas is an ideal fuel for industrial and domestic 
purposes, and possesses twice the heating power of ordinary 
gas. 

A NEw phase in Portland cement concrete construction 
has recently been developed, and many ingenious details 
of construction have been worked out to take care of 
practical problems which the contractor encounters on 
the job. This new plan, states the Contract Record, is 
the erection of reinforced concrete without the use of 
forms or moulds of any kind; the only special equipment 
necessary being a few inexpensive gauge strips and tamps. 
The walls in this construction are made up of concrete 
panels, moulded flat on the ground and confined within 
light steel channels—known as metallumber. The channels 
are held apart by steel rods which also serve to rein- 
force the concrete. When the panels are assembled, the 
channels come together back to back, and are easily 
locked in place. This method of concrete building con- 
struction is claimed to be revolutionary in its simplicity, 
low cost, and adaptability. 


THE Coal Age recently referred to the cost of upkeep of 
miners’ electric cap lamps. The principal items of repair 
in the installation at Crows Nest Mine, near Greensburg, 
Pennsylvania, where 250 of these are in use, are bulbs and 
cables. In six months the lamps were burned for 34,419 
lamp shifts. The cost of spare parts and acid consumed 
was £83 10s., of which £17 4s. was for breakages. The 
United States Bureau of Mines requires that the average 
life of lamp bulbs be not less than 300 hours for primary 
and acid storage batteries, and not less than 200 hours 
for storage batteries using an alkaline solution. At 
Crows Nest the results gave 627 burning hours per bulb. 
The weak point in electric cap lamp installations is the 
cable. ‘This cable is bent on the miner’s back about 7000 
times during the shift. Regarding tending charges, one 
man can handle 150 electric safety cap lamps and give 
satisfaction, or 300 lamps can be tended by one lamp 
master and his assistant. 


THE choice between steel and malleable iron castings 
is dictated by their respective properties, partly by price, 
and partly by the limitations of the processes by which 
malleable iron is made. As pointed out in a paper read 
before the International Engineering Co s, steel is, 
in its nature, a moré homogeneous metal and therefore 
tougher and stronger than malleable iron. Moreover, 
castings of malleable iron are somewhat prone to actual 
porosity or sponginess at the centre, especially in certain 
portions of irregular castings, so that for this reason also 
a steel casting is stronger and more reliable. Finally 
malleable iron can be made only into castings of quite 
light sections, whereas there is almost no limit to the 
size and weight of steel castings that can be produced. 
For uses where only a fair amount of strength and tough- 
ness is necessary, and the castings are therefore of light 
section, it often pays to buy malleable castings, because 
they are cheaper than steel. 


At the meeting of the Miners’ Federation Executive, 
Mr. W. Best, of Leeds, exhibited a new type of: safety 
lamp which the president (Mr. Robert Smillie) described 
as probably the first safety lamp invented without a 
gauze. It had an illuminating power of one candle, which 
it was claimed did not deteriorate during a working shift 
of from‘ eight to ten hours. It was an oil lamp, and it 
was expected that ultimately by an improvement of the 
burner its illuminating power would be almost doubled. 
A further claim for the lamp was that it could be held 
in almost any position without risk of being. extinguished. 
The fault of many safety lamps now in use is that they 
are very easily extinguished by a slight knock or on being 
tilted to the side. The Executive commended the im- 
provements: effected in this lamp, which it understood, 
however, had not- yet been fully endorsed by the Home- 
office. Another improvement claimed for the lamp -was 
that the bonnet did not get heated to anything like the 
same’ extent as with the ordinary class of lamp. The 
Executive had decided to request the Home-office to 
give it an opportunity at an early date to pay a further 
visit to the Eskmeals testing station in order that it 
might see the lamp tested under varying conditions. It 
was also agreed to approach the Home Secretary by a 
deputation and to point out to him the necessity of en- 
deavouring at the earliest possible moment to have the 
best type of safety lamp introduced into the mines. 





MISCELLANEA. 





THERE..was.a.deficiency of £1,232,955 on the telegraph 
revenue for the year ending March, 1915, and £111,018 
on the telephones, according to the annual return of the 
Post-office. The gross income from tel , telephones, 
&ec., was £10,061,377, and the total income £11,002,576. 


Ar Buckingham Palace the King-recently inspected the 


Austin X-ray motor ambulance presented to the St. John 


Ambulance Association by Sir John Holder, Bart., and 
also a fleet of motor ambulances presented to the British 
Red Cross Sogiety by the cinematograph ‘trade, which 
has raised a fund of £37,000 for the purpose. 

Ir is reported that Seriatore Marconi has been carrying 
out some important experiments and tests in Italy, with 
far-reaching results, which directly concern the future 
practice of the entire science of wireless telegraphy and 
telephoriy. It is'stated that he is now engaged in making 
applications for the patents, which will probably be applied 
at once in Italy to military purposes. By these means 
results heretofore impossible will be obtained. 


THE Secretary of the Transvaal Manufacturers’ Associa- 
tion, Johannesburg, reports 4 recent discovery of fibrous 
asbestos occurring in rock formation. It is of a new 
and superior character, and one which, it is thought, 
may have an important ing on the asbestos industry. 
It is said that the available quantity is considerable ; 
that it is of a new colour, mostly golden brown, of a greater 
length than any mineral fibre previously known, and of 
good weaving strength. 

CoNSIDERABLE activity has been manifest within 
recent years in the introduction of electric light installa- 
tions in Chinese towns and cities, as well as the employ- 
ment of many electrical devices, such as heating and 
cooking appliances and the use of small'dynamos and 
motors. According to Hastern- Engineering, the electric 
current, especially in 8 i, being unusually cheap, 
many small rice mills make use of the municipal electric 
power for running their machines, and one large flour mill 
recently erected, which has a present capacity of 1000 
barrels of flour per day, employs electricity from the same 
source. The electrical industry has greatly developed of 
late among the Chinese, and many of them have become 
expert electricians. In this line China presents a promising 
field. 

Smr Water Essex, the member for Stafford, having 
asked the Parliamentary Secretary to the Board of Agri- 
culture whether he had any intention of presently removing 
the embargo on the export of sulphate of ammonia, Mr. 
Acland writes in reply: The general prohibition of the 
issue of licences. for export has now been in operation for 
two and a-half months, and farmers have had ample oppor- 
tunity of purchasing their supplies. Considerable supplies 
have been secured for agricultural purposes, but as there 
is not sufficient agricultural demand to prevent congestion 
of supplies, and the risk of closing down works in some 
of the chief producing centres, it has been decided to 
resume the issue of licences after the end of this month. 
Care will, however, be taken to see that sufficient supplies 
are retained in this country to meet all home needs. 


At the Royal Society recently a conference of engi- 
neering and scientific institution was held to consider the 
desirability of establishing a Board of Scientific Societies 
to organise scientific effort in this country. A Com- 
mittee was appointed.to give_effect.to the following resolu- 
tions and report to a future meeting: ‘‘ This meeting 
considers that it is desirable to establish a Conjoint Board 
of Scientific Societies for the purpose-of (1) promoting the 
co-operation of those interested in pure or applied science ; 
(2) supplying a means by which the scientific opinion of 
the country may, on matters relating to science, industry 
and education find effective expression ; (3) taking such 
action as may be necessary to promote the application of 
science to our industries and to the service of the nation ; 
(4) discussing scientific questions in which international 
co-operation seems advisable. 


AN important and novel step is being. taken by the 
municipal gas authorities in the Birmingham district with 
reference to dealing with possible damage to mains by 
enemy aircraft. In a report issued this'week the Gas 
Committee of West Bromwich Town*Council states that 
the‘ neighbouring authorities are endeavouting to arrange 
for the coupling up of mains, so as to make it possible to 
render assistance to’each other in the event ‘of considerable 
damage to the’ mains. The committee has decided to 
afford every facility with a view to the’ proposal being 
carried into effect. Inquiries elicit:that the proposal was 
initiated by the Smethwick Town Council. It has not 
yet béen considered by the Birmingham Gas Committee, 
but it can be stated that officials of the city department 
have been in close touch with the other: authorities in 
considering the scheme, and are in entire sympathy with 
it. It is admitted that~the scheme is one which might 
result in important advantage to the authorities. 


Tue British Chamber of Commerce for Italy, at Genoa, 
says in a circular that has reached us, circumstances are 
leading to a very special opening for all branches of 
British enterprise in Italy, and it* would be especially 
desirable that the ground should now be strenuously 
prepared by British firms; otherwise, when the treaty 
of peace has been signed, the Germans and Austrians will 
pick up their old connections too easily, and rapidly regain 
the lost ground. Their successes were due to their tenacity, 
to their adaptability and devotion to their business, and 
these qualities the war will not have uprooted. British 
firms should therefore now, and not after the war, seriously 
study the whole question, particularly as regards the 
bigger interests such as banking, shipping, industrial and 
engineering enterprises, and they should be prepared to 
meet the requirements of this growing and highly important 
continental country, tied to England by traditional 
sympathy and anxious to develop her comniercial relations 
preferentially with the British Empire. Manufacturers 
and.export firms should begin: with the determination to 
succeed and with an organisation complete from every 
point of view. A good general agent should be procured, 
be he British or Italian, and be regarded and treated as 
chief collaborator. All customers should be constantly 
kept in view, and, if possible, their personal acquaintance 
should be made. 
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Strikers and the War. 


Ir is not difficult to understand the hesitation 
with which the Government has dealt with the 
labour troubles that have beset the country for 
many months past. It had before it but one thought 
—to win the war—and it deemed it better to 
surrender to many of labour’s demands than 
risk greater disorganisation of industry, with con- 
comitant diminution of output, by resisting them. 
Labour threatened and the Government feared its 
threats. Although there was little probability of a 
general strike, there was always the possibility 
that disturbances would spread from one trade 
to another, and from one district to another. That 
possibility could not be faced. Under these circum- 
stances the Government hesitated to take strong 
action. It adopted a compromising attitude, it 
sought to ingratiate labour by making great con- 
cessions, and, in a measure at least, it got the return 
for which it looked. The principal trades unions, 
satisfied with the Government’s promises, and ap- 
peased by its regulations with regard to’ profits, 
expressed their loyalty, and, on the whole, have 
faithfully observed it. It is easy to say that the 
Government was too weak. It is easy to lay all the 
blame on vote-catching. It is easy to say that the 


ired, | position of affairs in the labour world was the outcome 


of years of mishandling of the labour problem. All 
this is true. But the Government is the government 
elected by the people and allowed to remain in power 
by the people, and the whole country is responsible 
for the condition, and not the few men who form the 
Cabinet. It is the result of the democratic vote. If 
we would change these things we must change the 
minds of the majority of the electors. 

Trouble on the Clyde, as everyone knows, is of 
long standing, but the climax which brought matters 
to a head a few weeks ago was unlike anything that 
preceded it. There was no case here of dealing with 
ordinary disputes. The recognised trade unions 
were not concerned. The Government instead had 
to deal with a small revolutionary cabal which, 
inspired by objects with which we are not concerned, 
sought to overthrow certain restrictions necessitated 
by the state of war. This body had originally a 
sinister title. It called itself the Clyde Labour 
Withdrawal Committee, and its tactics were as 
infamous as its name. It knew that certain guns 
and mountings were urgently needed. It was because 
they were so important that it struck at them. We 
have no words for such action. It rouses indignation 
to the highest pitch. A few men, for their own ends, 
to gain some little object on which they had set 
their hearts, perhaps to do no more than win a little 
notoriety, chose to put the country in jeopardy. 
Dr. Addison told the House of Commons that there 
was no connection between the movement and any 
industrial grievance ; the Committee itself repudiated 
any allegiance to established trade unions. It was 
as independent in its constitution as in_ its 
objects and in its practices. Had it remained an 
ineffective and unknown Society of “ Prentice 
Knights,” with a new Simon Tappertitt at its 
head it would have been allowed to exhaust its 
efforts in fruitless bombast. Unfortunately, it suc- 
ceeded in some measure in influencing Clyde workmen. 
It found some little grievance, some apparent inter- 
ference with the liberty of the worker, and made the 
most of it. Many men threw down their tools, and 
the trouble was spreading. Then at last the Govern- 
ment showed.a firm hand. It was uncertain whether 
it would crush the offenders or raise a hornet’s nest 
about its ears. If it succeeded in doing the former 
all would be well; if the latter, if the boasts of a 
certain section of labour were not vain and 
empty, the trouble might spread still further. 
However, on Monday last it was announced 


that the trouble was practically at an end. The 





Government must be congratulated on the out- 
come of its manceuvre, but the success is in a 
measure due to the Amalgamated Society of 
Engineers, and in fairness some credit must be given 
to it.. It told the strikers plainly that it would 
not recognise their action, that it would not give 
strike pay. It could do no less. The strike was 
engineered by a body that refused all allegiance to 
recognised trades unions, even defied them. But the 
Amalgamated Society might have been carried off 
its feet. Luckily, it stood firm, it was loyal to its 
promises, it supported the Goverament, and the 
Clyde Labour Withdrawal Committee was defeated. 

We have outlined this miserable little history for 
a double purpose. In the first place, it shows that 
a firm action is not necessarily followed by those 
dire consequences that labour has threatened. It 
shows that a body of men can all too easily be led 
by a party of irresponsible agitators, but it shows 
also that if they have no real grievance they can be 
brought back to a right state of mind by suppressing 
the head and fount of the offending. But, on the 
other hand, we must not be led into thinking that it 
means very much more. The Government has 
succeeded by adopting a strong attitude in this case, 
but let us not imagine that a change of policy in 
general is foreshadowed. We can hope for no such 
thing. This notorious “ Committee” was an un- 
recognised, unofficial clique of cranks and agitators. 
It is quite one thing to deal with a body of this kind 
and quite another to deal with organised and power- 
ful unions. With regard to them no change is to 
be expected until the general will of the people 
makes that change possible and practicable. 


The War Influence on Iron and Steel Production. 


THE year 1915 will occupy a prominent position 
in history as a very extraordinary period in con- 
nection with the iron and steel industry through- 
out the world. If the war had not occurred it is 
probable that 1915, as a consequence of the compara- 
tive state of commercial depression which began 
towards the end of 1913 and continued into the 
following year, would still have been very remarkable, 
but for different reasons, because the competitive 
capabilities of the principal producing countries 
would again have been put to the test, although 
the test would have been of greater severity than that 
experienced in any preceding year owing to the 
further expansion in the output capacity in France, 
Germany, and the United States. But this strenuous 
trial of commercial strength was postponed through 
the war, and the exertions of iron and steel makers 
in belligerent countries were therefore principally 
devoted to the production of military materials. 
Under these circumstances, and with the with- 
drawal of workers from the iron and steel works 
for military service, it followed that the produc- 
tion would necessarily be unfavourably affected 
in the countries which were at war, while, on the 
other hand, neutral countries which make iron and 
steel might be expected to benefit from the practical 
cessation of industrial rivalry These assumptions 
have proved to be correct on the whole. The pro- 
duction of pig iron in the countries at war declined 
in 1915 as contrasted with’ either 1914 or 1913, but 
certain countries suffered more severely than others 
in this respect, and a similar observation also 
applies, with one exception, to the manufacture of 
steel in so far as figures have become available down 
to the present time. In the case of neutral iron and 
steel-making countries the output of pig iron in- 
creased last year as compared with 1914, but as 
the world’s requirements may be estimated to have 
diminished by 10,000,000 tons as contrasted with the 
consumption in 1913, it was impossible for them to 
secure any remarkable expansion in their exports 
of iron and steel, although having an almost free 
path before them. 

It is naturally impossible under existing circum- 
stances to take Belgium into consideration as a 
producer, although it is extremely doubtful whether 
any blast furnaces are in operation there, whilst no 
information is available in relation to France or Italy 
for last year. When, howeverywe take other Euro- 
pean countries into account it is found that Great 
Britain occupies the most favourable position from 
the standpoint of the production of pig iron. Our 
output, in fact, is returned at 8,794,000 tons in round 
figures as compared with 9,006,000 tons in 1914 and 
10,482,500 tons in 1913. These figures represent 
productions of 212,000 tons and 1,688,000 tons over 
the two preceding years respectively, but statistics 
as regards the British make of steel last year have 
not yet been published. On the other hand, the 
information issued in Germany records a production 
of 11,790,000 tons of pig iron in 1915 as against 
14,389,000 tons in the preceding year, whilst ‘the 
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figures for steel are given as 13,237,000 tons and 
14,946,000 tons in the two years respectively. These 
totals show a diminution of 2,599,000 tons in the 
make of pig iron, and a falling off of 1,709,000 tons 
in the manufacture of steel. It is important to note 
the considerably greater quantity of steel made 
than that of pig iron, although the tonnage of the 
former only surpassed that of the latter for the first 
time in 1914. The development of the steel industry 
in Austria-Hungary has also followed on somewhat 
similar lines. The output in 1915 is returned at 
2,686,000 tons as compared with 2,190,000 tons in 
1914 and 2,682,000 tons in 1913, the production 
last year having actually exceeded that in the favour- 
able year of 1913. If we now turn to the United 
States, where the manufacture of steel has also been 
in excess of the make of pig iron since 1911, the 
statistics issued by the American Steel Institute show 
an expansion from 23,332,000 tons in 1914 to 29,916,000 
tons in the production of pig iron in 1915, although 
the latter quantity is less by 1,050,000 tons than in 
1913. The figures for steel, which were 31,301,000 
tons in 1913 and 25,513,000 tons in 1914, have yet 
to be ascertained for last year. The fact that the 
example of the United States in producing annually 
a greater quantity of steel than pig iron has 
now been followed by Germany and Austria- 
Hungary will not be overlooked by British steel 
makers or by the Committee appointed by the 
Board of Trade to consider the position of the iron, 
steel and engineering industries, and to report what 
measures, if any, are necessary or desirable in order 
to safeguard that position. At the same time it 
must be recognised that although the British output 
of pig iron has been almost stationary for some years 
past, our production of steel has been steadily in- 
creasing, and will continue to expand under existing 
arrangements. But does any prospect exist of any 
considerable extension taking place ? Whilst no one 
can predict with any certainty what the general 
situation may be on the conclusion of peace, it is 
beyond doubt that an enormous demand for iron and 
steel will arise in every country directly concerned 
by the war for works of shipbuilding, railways, and 
rolling stock, the restoration of ruined cities, &c., 
including probably armaments, and also in neutral 
countries whose peace requirements have of necessity 
had to be postponed in consequence of the difficulties 
of obtaining deliveries under the operation of existing 
conditions. The serious question arises as to what 
countries will be in a position to assist in coping 
with the expected great demand. The obvious reply 
is—those countries which possess a large productive 
capacity. As far as Great Britain is concerned it 
should clearly be our first duty to meet the home 
demand, but as we imported before the war 2,000,000 
tons from abroad this condition could only be fulfilled 
by increasing our make of pig iron by a tonnage in 
excess of that quantity or by reducing our exports to an 
equivalent extent. Or are we tocontinue to be dependent 
upon large deliveries of material from a now enemy 
country? After the war the resulting demand will 
be so large that prices will remain on a fairly high 
level and afford great scope for the development of 
the export trade of producers in the United States 
which under normal conditions are accustomed to 
withdraw from the markets and shut down plant 
rather than sell abroad at unremunerative rates. 


It would seem therefore that unless the British pro- 
ductive resources are greatly developed—and the work 
would occupy a long time—the enormous trade after 
the war will probably pass largely into the possession 
of American firms—unless the Germans are again to 
enjoy the custom of the Allied nations—provided that 
their ante-war output capacity of over 19,000,000 tons 
of pig iron per annum should remain intact. Certain 
it is that the enormous demand for iron and steel 
will have to be satisfied as far as possible. The 
only question is as to how the requirements 
will be met, and under what conditions the German 
output may be permitted to participate in the 
restoration of normal conditions. However greatly 
we may desire entirely to eliminate the Teutonic 
element from the allied countries, if no portion of 
the German production were to be used in connection 
with the great work of reorganisation and recon- 
struction of cities—used perhaps in the sense of 
partial imdemnification for wilful destruction—it 
would be totally impossible for the allied countries 
to cope with the demand for iron and steel, and they 
would merely have to surrender an enormous quantity 
of work to American firms, which would probably be 
able to dictate their own prices, in face of the world’s 
demand. The whole problem is exceedingly intricate 
and delicate, but we may say that we fail to under- 
stand how Great Britain is to benefit unless she 
largely increases her productive capacity and adequate 
financial guarantees are secured by her iron and steel 
makers from the Government for this purpose. 





BRITISH MACHINERY AND THE RUSSIAN 
MARKET. 


By P. GUREWITCH. 
No, II.* 
AGRICULTURAL MACHINES. 


Russia being for the most part an agricultural 
country, its requirements for agricultural machinery 
are very large, but the Russian factories are not able 
to supply the country’s requirements. However, it 
may be here mentioned that of all the branches of 
the Russian machinery industry the manufacture of 
agricultural machines is the most developed. 

The inland production of machinery of this kind 
in Russia reached in 1911 a value of 48,000,000 
roubles, in 1912 it increased to about 52,500,000 
roubles, and shortly before the war it amounted to 
between 60 and 70 million roubles. The demand 
was, however, so large that agricultural machinery 
in 1911 to the value of 54,400,000, in 1912 of 
58,700,000, and in 1913 of 63,500,000 roubles had 
to’ be imported from abroad. The total yearly 
requirements of the Russian market for agricultural 
machines were in 1913 about 125 million roubles 
(= £13,100,000). 

The reason why the Russian production of agri- 
cultural machines, in spite of the enormous demands 
of the inland market, has not been more developed, 
so that it could cover the whole inland requirements 


itself, will be here handled in a more detailed form.. 


This is the more important, as the obstacles which 
have kept back the development of this branch of 
Russian trade have also restrained all the other 
branches of the Russian machinery industry. 

One of the chief reasons of the small capability of 
the Russian machinery industry, as well as Russian 
industry as a whole, is said to be the general political 
and economical backwardness of Russia, which has 
been emphasised by the Duma and numerous 
conferences of representatives of Russian industry 
and trade. 

In consequence of the vast number of people unable 
to read or write—obligatory attendance at school 
has not yet been introduced by the Government into 
Russia in spite of the demands of the Russian Liberal 
Party—and the lack of elementary and technical 
schools, the Russian workman is in general ignorant 
and undeveloped. Hence his capability of produc- 
tion is much smaller than is that of workmen in West 
European countries. Wages are, on the average, very 
low—in the machinery industry 4s. to 5s. per day— 
and the conditions in the workshop in many branches 
of industry, especially as to sanitation, leave very 
much to be desired. Moreover, the people are gene- 
rally unwilling to work in factories. A lack of skilled 
workmen always prevails, although an efficient 
workman in the machinery and iron industry can earn 
as much as 8s. to 10s. a day. 

A scarcity of good engineers is felt everywhere, on 
account of there being insufficient middle and high 
grade technical schools. Only a few hundreds of 
young men can be taken yearly at each of the technical 
universities of Russia, while the number seeking 
admission to further their studies amounts to thou- 
sands. Hence the most severe entrance examinations 
have to be passed in order to lessen the number of 
the candidates. To this must be added, that special 
limitations are framed against Russian subjects who 
do not belong to the orthodox church, especially 
Jews, disqualifying them for entrance to the univer- 
sities. The result was that thousands of young men 
used to go to Germany before the war to study at 
the technical schools. These young people, after 
having learnt the German language and gained a 
knowledge of German machinery and materials, 
after they returned to Russia and became managers 
of factories naturally gave German products the 
preference. 

The lack of capital and long credit greatly checked 
the development of the Russian machinery industry. 
The establishment of companies was made difficult 
by the founders having to apply to the Russian 
Government for concessions, the statutes having to 
be laid before the Cabinet by the Minister of the 
Board of Trade for the purpose of ratification. The 
minimum capital required for founding a company 
as well as the value of shares, are, according to present 
Russian company law, much higher than in other coun- 
tries. In the last years before the war the reactionary 
party limited, by its oppressive policy, the rights of 
the unorthodox citizens as regarded the founding of 
companies, thereby checking the progress of company 
promotion. The suspension of this harmful medieval 
religious persecution has been agitated for by most 
Russian industrial organisations and far-seeing politi- 
cians, but, to the great prejudice of the whole of 
Russia, in vain. 

These are only a few of the chief reasons stigmatised 


‘by the most important Russian economists, far- 


seeing politicians, the corporations, trade societies 
and congresses, as the cause-of Russia’s weak 
development in industry. 

This question has been gone into at length, in order 
to show that the hindrances to Russia’s industrial 
development are of a passing character only, and that 
hand-in-hand with political progress and reform these 
evils will disappear. The war has brought out 
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vividly the crying need for reforms, and it is to be 
hoped that they will soon be introduced. Then the 
Russian industry will develop by leaps and bounds, ax 
there is an enormous inland market and no scarcity 
of raw materials. 

Then the Russian market will become of great 
importance to the English machinery industry, as the 
Russian industries being freed from the checking 
influencies above mentioned will require enormous 
quantities of new machines of all kinds. The Russian 
machinery industry will be fully engaged in order to 
cope with the increased demands in simple machines 
for many years to come. Complicated and special 
machines will have to be imported for a long period 
from those countries which have a long experience 
in machine construction and do not work solely for a 
limited inland market, but for the world’s markets. 
A machine manufacturer can only alter and perfect 
his models and produce a series of cheaper machines 
if he has an enormous output. 

Having now dealt shortly with the future of the 
Russian machine industry the present conditions will 
be reviewed. 

The productive capacity of the Russian labour is 
considerably reduced by the very numerous church 
and state holidays. A speaker recently called atten- 
tion in the Duma to the fact that Russia’s calendar 
contained ninety-one holidays against about sixty in 
West Europe. When one considers that the interest. 
charges for credit, the cost of insurance, of rents, &c., 
are considerably higher than in West Europe, it is 
quite clear why the Russian. manufacturers, in spite 
of low workmen’s wages, are in a worse position than 
their West European competitors. The insurance 
costs alone are, in consequence of the frequent 
conflagrations and badly equipped fire brigades, 
nearly seven to eight times higher than in West 
Europe. 

The greatest obstacle checking the Russian 
machinery industry consists, however, in the enormous 
cost of raw materials, semi-finished products and fuel. 
This burden of costs has been a real calamity for the 
whole Russian industry for many years. The reasons 
of these unnatural high prices, which are unknown in 
other countries, will be discussed later. 

In consequence of the extraordinarily high costs of 
production, the cost price per ton of even simple 
machines, according to the information of the Society 
of Manufacturers for the Moscow District, is in 
Russia £28.8 sterling dearer than in Germany. One- 
half of these increased productive costs is to be 
ascribed to the high prices of raw materials and fuel. 
The difference between the manufacturing costs of 
complicated machines is still larger. 

The above explanations give the reason why even 
simple agricultural machines and implements are 
imported into Russia in such great quantities year by 

ear. 

4 The chief exporters of agricultural machinery to 
Russia are the United States, which sent her in 1911 
agricultural machines to the value of 7,273,203 dols., 
and in 1912 of 10,604,075 dols. In 1913, however, the 
export was not so large, amounting to 5,311,920 dols. 
The total export of agricultural machines from 
the United States having in 1913 a value of 
35,453,000 dols., 15 per cent. of this quantity went 
to Russia. One of the chief exporters of American 
agricultural machinery to Russia is the International 
Harvester Machine Company. Without doubt the 
American export of agricultural machines to Russia 
will be considerably larger after the war, as the 
Americans have recently given special attention to 
the Russian market, offering favourable terms of 
delivery and long credit, in order to make use of the 
present conjuncture and establish a monopoly in 
supplying Russia with agricultural machinery.” The 
Russian American Asiatic Company, with a capital 
of 5,000,000 dols. which was founded in New York 
a short time ago to promote trade relations between 
Russia and the United States, has also undertaken 
to finance and assist in various ways the American 
export of agricultural machines to Russia. 

Furthermore, in the state of Illinois a Company 
of Producers for Trade with Russia has lately been 
founded under the superintendence of a well-known 
Chicago firm, in order to further the sale of American 
agricultural machinery in Russia. This company 
has already sent a representative to Moscow, in order 
to arrange long delivery contracts for agricultural 
machines with the most important buyers, especially 
the Zemstwo administration, which forms a buying 
union in order to procure goods to the best advantage. 

The, importation into Russia of agricultural 
machines from England in 1913 was as follows :— 





Total exports Exp rts to 
of agricultural Exports Russia in 
machinery to r cent. of 
from England. Russia. total exports. 
£ £ Per cent. 
Prime movers .. 1,360,959 619,234 45.5 
Not prime movers 1,628,232 484,059 30.0 
£2,989,191 .. £1,103,293 37.0 


According to Russian statistics, in consequence 
of reasons already shown, the English export of agri- 
cultural machines to Russia appears to be much 
msaller. In comparing the export figures of these 
machines to Russia with the American figures it 
will be seen that the export of both countries is about 
equal. The export of agricultural machines to Russia 
is, however, of greater importance to England than 
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to America. While the United Kingdom exported 
to Russia 37 per cent. of its total export of agricultural 
machines, the American export of these machines 
to Russia amounted to only 15 per cent. of its total 
exports. Hence one sees what a decrease in the 
English export of agricultural machines to Russia 
in this branch of the English machine industry would 
mean for the English manufacturer. 

Russia imported’ from Germany in 1913 simple 
agricultural machines to the value of M.11,394,000 
—among which were: ploughs M.8,673,000, culti- 
vators and potatoe diggers M.2,182,000—and com- 
plicated agricultural machines to the value of 
M.14,367,000—among which were: 17,243 threshing 
machines M.6,896,000, 27,820 sowing machines, 
hay tossers, &c., M.3,774,000, 1942 reaping machines 
M.601,000, 9506 grain-cleaning machines M.1,855,000 
and 81 motor ploughs, M.429,000. The total exports 
in agricultural machines from Germany to Russia 
amounted in 1913, according to German statistics 
to M.25,761,000 (= £1,288,000), and was higher 
than the English export in these machines to Russia 
by £185,000. 

The following table shows more clearly the exports 
of agricultural machines to Russia in 1913 :— 











| Exports to 
Exports Total | Russia in 
to Russia. | exports. per cent. of 
total exports 
Per cent. 
England £1,103,000 £2,989,000 37 
Germany M.25,761,000 | M.37,684,000 68.3 
=£1,288,000 | =£1,847,000 
U.S.A... .. .. $6,311,920 | $35,463,000 | 15 
= £1,062,000 | =£7,091,000 | 





Total exports to Russia, £3,453,000. 


These figures show very clearly how important the 
export of agricultural machinery to Russia was to the 
German manufacturers, who sent to Russia in 1913 
more that two-thirds of their total export of agri- 
cultural machines. When one considers that the 
total export of threshing machines from Germany 
had a value of M.8,918,000, and of reaping machines 
of M.1,545,000, one sees that 77 per cent. of all 
exported threshing machines and 40 per cent. of all 
reaping machines went from Germany to Russia. 
The comparatively small number of reaping machines 
exported from Germany finds its explanation in the 
still undeveloped condition of Germany’s manufacture 
of reaping machines. Germany itself imported in 
1913 from the United States, Canada, and United 
Kingdom reaping machinery valued at M.22,596,000. 

The future: prospects for this trade with Russia 
are excellent. Agricultural machinery to the value 
of £3,500,000 has not been able to enter Russia in 
consequence of the interruption of the last year’s 
imports by the war. The Russian inland production 
of these machines has also greatly decreased. Apart 
from the stoppage in production of agricultural 
machinery in fifty-seven factories of Russian Poland, 
most other factories of inner Russia have had either 
to stop work altogether, or greatly to diminish their 
output, on account of lack of raw materials and fuel. 
Add to this the difficulty of securing working capital. 
Agricultural machinery being mostly sold for credit, 
and payments in consequence of the war having 
almost entirely ceased, the Russian agricultural 
machine factories had outstanding debts amounting 
to over 38 million roubles. 

In consequence of this one may assume that the 
import of agricultural machines to Russia in the future 
will be even more considerable than in normal years 
before the war. The Russian agricultural Ministry 
occupied itself very keenly with the question of 
furnishing a sufficient supply of agricultural ma- 
chinery. Recently a special official was ordered to 
Sweden to study the Swedish agricultural machine 
factories and to find out what classes of machines, 
and in what quantities, might be imported from 
Sweden to Russia in the future. 


Prime Movers. 

The value of Russia’s requirements in prime movers 
in 1910 amounted to 33,500,000 roubies, in 1911 to 
42,500,000 roubles, and in 1912 to about 45,000,000 
roubles. The value of prime movers manufactured 
in Russia rose from 9.2 million roubles in 1910 to 
14.5in 1912. In the last-mentioned year only about 
one-third of Russia’s demands for prime movers 
could be covered by the inland production. Accord- 
ing to Professor Sawwin, the Russian industry re- 
quired in that year steam engines, steam turbines, 
and locomobiles to the value of 8.5 to 10 million 
roubles. For agricultural purposes alone locomo- 
biles—-portable engines—were bought for 8 to 9 
million roubles, of which, however, only one-third 
were of Russian origin. 

The demand for internal combustion engines was 
still greater in Russia. In the years 1910, 1911, and 
1912 the value amounted to 18,000,000, 22,500,000 
and 26,500,000 roubles respectively ; this means that 
one-quarter of all these engines in Russia were 
bought for agricultural purposes. The Russian 
factories could only supply the half of these engines. 
It follows that about two-thirds of the required 
steam engines and one-half of all internal combustion 
engines in Russia had to be imported from abroad. 

The chief furnisher of all prime movers to Russia 
was Germany. According to Russian statistics 76 





per cent. of all steam engines came from Germany, 
but in reality Germany’s share was, as explained 
above, much smaller. According to German statistics 
264 steam engines, value M.2,856,000, 57 steam 
turbines, value M.1,767,000, 534 portables up to 
six tons weight value M.2,709,000, 274 portables 
over six tons weight, value M.3,841,000, 1776 
internal combustion engines, value M. 10,200,000, 
77 water-power machines, value M.254,000, and other 
prime movers to the value of M.1,107,000 were 
exported in 1913 to Russia. The first place in these 
export figures was taken by the internal combustion 
engines, the second by the portables. The total 
export of prime movers from Germany in 1913 having 
a value of M.94,709,000, it follows that Russia con- 
sumed 24 per cent. of this export. ; 

Besides this in 1913 1228 prime movers combined 
with dynamos, pumps, &c., to the value of 
M.5,631,000, and various parts for prime movers’ to 
the value of M.3,089,000 were exported from Germany 
to Russia. ~ 

Considerable quantities of prime movers, in value 
3,244,000f., steam engines and turbines, and 
1,337,000f. internal combustion engines, making a 
total of 4,581,000f. (= £180,000) were also bought, 
according to Swiss statistics, by Russia from Switzer- 
land. 

With regard to English export of-prime movers to 
Russia, unfortunately.no exact particulars can be 
given, as. the English statistics contain no special 
figures on this point. 

METAL-WORKING MACHINES. 

Metal-working machinery forms a very important 
group in the Russian machinery imports. According 
to the statistics of the principal exporting countries, 
the exports of these machines to Russia in the year 
1913 were as follows :— 











| 
| Exports to 
Exports Total | Russia in 
to Russia. exports. | per cent. of 
| |total exports 
| | Per cent. 
England - £85,000 | £1,013,000 | 8.4 
Germany M.15,456,000 | M.96,294,000 15.8 
= £760,000 .| =£4,848,000 | 
Switzerland .. .. 90,000f. | 2,438,000f. | 3.7 
= £3600 | =£96,700 | 
UE SS See ee -- $15,558,000 | — 
| =£3,200,000 | 


| 


Total exports, £9,177,700. 

§ According to Russian statistics the import of metal-working 
machines from the U.S.A. into Russia for the financial year 
ending June 30th, 1914. amounted to 2,500,000 R = £7264,000. 

From these figures it may be seen that German’s 
total export of metal-working machinery was 4.8 
times as great as Great Britain’s. Germany’s export 
of these machines to Russia was, however, nine times 
as large as Great Britain’s. In 1913 the German 
export of metal-working machines to Russia rose 
72.6 per cent., the export in 1912 only amounting to 
M.8,975,000. 

Russia took the second place amongst European 
countries in the purchase of metal-working machines 
from the United Kingdom ; the first place was taken 
by France, to which Great Britain sent, in 1913, 
machines to the value of £142,100. The British 
export of these machines to Italy amounted to 
£68,500, and to Holland to £17,900. 

The total imports of metal-working machines into 
Russia, according to Russian statistics, were valued 
in 1910 at 4,600,000 roubles, but these imports rose 
in 1913 to 12,700,000 roubles. In four years they 
had increased nearly threefold. The inland manu- 
facture of metal-working machines in Russia is, of 
all branches, the least developed. There are very 
few factories in Russia producing such machines. 
The total inland production reached, in 1910, a value 
of 3,400,000 roubles, and rose in 1913 to 5.5 million 
roubles. Russia’s total requirements in metal- 
working machines had, however, in 1913 a value of 
about 18,000,000 roubles, so that only one-third of 
the demands could be covered by the inland Russian 
factories. The reason of this weak development, 
according to the views of Russian manufacturers of 
these machines, was the low duties. Metal-working 
machines were taxed, before the war, according to 
the general Russian tariff 4.65 roubles per poud— 
say about £3.00 per 100 kg.—and, according to the 
conventional tariff, 4.20 roubles per poud—1l poud = 
16.38 kg. In the new trade treaties these already 
high tariffs, according to the Russian machine manu- 
facturers’ views, must still be considerably raised, 
as the old tariffs, especially for lighter machines were, 
as it seems to them not sufficiently protective. The 
manufacturers are agitating to have all machines 
belonging to this class taxed according to weight, 
whereby the lighter machines are to be taxed under 
a higher tariff. The real causes of the weak develop- 
ment of Russia’s production of metal-working, ma- 
chines are to be found, however, as already mentioned, 
in quite other directions. 





SEWING MACHINES. 


It may not be generally known that Russia receives 
the major part of Great Britain’s exports of sewing 
machines. Of the total English foreign trade in these 
machines and their parts, which reached in 1913 a 
value of £2,367,737, 35.5 per cent., value £840,906, 
was sent to Russia, The British export of these 





machines to Russia was, therefore, nearly double 
that of the German export of the same machines to 
Russia, which in 1913 reached a value of £460,000. 
From Germany in 1913, 193,239 hand sewing 
machines and 18,280 motor-driven sewing machines, 
having a total value of M. 9,345,000, were exported 
to Russia. The total value of Russian imports of 
sewing machines, according to Russian statistics of 
the last three years, was about 9.5 million roubles 
per year. The import of these machines from the 
United States for the financial year ending June 
50th, 1914, amounted to 2,800,000 R. = £296,000. 








OBITUARY. 


JOHN STEPHEN. 
By the death of Mr. John Stephen, of Alexander 


‘Stephen and Sons, Limited, shipbuilders and engi- 


neers, Linthouse, Glasgow, which event took place 
at. Partick on the 27th ult., there has passed away 
one of the oldest and best-known shipbuilders of 
the Clyde, and one of the direct descendants of a race 
of shipbuilders who had won renown in the calling 
more than a century and a-quarter ago. Mr. Stephen, 
who was in his eightieth and had all but attained to 
his eighty-first year, had ceased from taking any 
active share in the business at Linthouse for two 
years orso. He was theson of Mr. Alexander Stephen, 
who in 1829 started shipbuilding in Arbroath, in 
the north-east of Scotland, having served his appren- 
ticeship in the largest shipyard then existing at 
Aberdeen—that now occupied by Alex. Hall and Co. 
—and afterwards assisted his father—Alexander 
Stephen, great grandfather of the present head of 
the family firm—who had carried on business as a 
shipbuilder at Brighead, Aberdeenshire, since at least 
the year 1782. 

Mr. John Stephen was born at Arbroath in 1835, 
and with two brothers, Alexander, born 1832, and 
William, born 1834, was destined to follow in due 
time the family traditional calling at Dundee and 
afterwards at Glasgow. In 1843 Alexander Stephen, 
the father, removed with his family to Dundee, where 
he leased a much larger yard than that at Arbroath, 
and speedily acquired a high reputation as builder 
of whaling vessels and clipper ships. Shipbuilding 
in iron and the introduction of steam caused Mr. 
Stephen to look towards the Clyde as a shipbuilding 
centre, and he leased the yard and patent slipway 
at Kelvinhaugh—now absorbed in the Clyde Trust 
dock and quayage at Yorkhill—in 1850. By 1868-69 
business had so much developed that the firm, by this 
time known as Alexander Stephen and Sons, pur- 
chased the estate of Linthouse for the purpose of 
creating an entirely new establishment in which 
the building of engines and boilers, as well as ship 
hulls, could be undertaken. 

Though destined from boyhood for the shipyard, 
Mr. John Stephen was allowed the widest latitude in 
education, and was encouraged to acquire knowledge 
from every source and school. Elementarily educated 
at Brechin Grammar School, he afterwards attended 
Edinburgh University—as did his brother Alexander— 
studying mathematics, natural: philosophy, natural 
history and chemistry. He thereafter entered upon 
practical training with the renowned firm of Randolph, 
Elder and Co., in their then first Govan shipyard— 
now absorbed in the huge works of Harland and 
Wolff, Limited—and for over three years he was 
engaged assisting in the conduct of the family yard at 
Dundee. In 1859 he returned to Glasgow, and with 
his brother Alexander took charge of the Kelvinhaugh 
yard and slipway. The Dundee yard continued to 
be conducted under the responsible supervision of 
Mr. Stephen, sen., who died in 1875, aged eighty-one, 
by his son William, until after the latter’s death in 
1890 it passed into other hands. 

Both at Kelvinhaugh and at Linthouse Mr. John 
Stephen was responsible for the construction of the 
vessels and for the management of the workmen, and 
the excellent relations which existed. between the 
firm and its employees were due to a large extent 
to his fairness, common sense and human sympathy. 
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TWO WOOD-WORKING MACHINES FOR 
COLLIERIES. 


Two wood-working tools specially intended for use in 
collieries have recently been put on the market by the 
firm of A. Ransome and Co., Limited, of Newark. They 
are a portable electric saw bench and a pointing machine 
for pit props. The saw bench is illustrated above. 





It is designed to rip and cross-cut pit props and other 
timber up to llin. in diameter, and to be of service in | 
those cases in which it is more convenient to take the 
machine to the timber than the timber to a saw mill. 
As will be observed, the machine is self-contained, the 
driving motor and starter being arranged on the same 
bed as the motor, the whole being of specially strong 
construction to withstand hard work in the open. 

The saw spindle is driven direct from the motor by a 
silent chain, both chain and chain wheels being enclosed in 
a dust-proof casing. The saw spindle runs in the firm’s 
improved ball bearings, which are mounted in dust-proof 
housings, and it is provided with a double radial ball 
bearing for taking up the end thrust of the spindle. There 
is a plain rectangular fence, which is arranged to turn 
back over the end of the bench so as to leave the table 





round the periphery of the cutter disc. A cast iron 
support for carrying the props when they are being pointed 


that the props may be pointed to any desired taper. 


For dealing with longer props an outside tripod stand, | 


as seen in the engraving, is provided. 

The makers inform us that the machine is capable of 
pointing a pit prop in a thoroughly satisfactory manner in 
six seconds. The machine weighs about 8 cwt. and it 
requires about three horse-power to drive it. 








SHRINKING TIRES ON LOCOMOTIVE WHEELS. 





As the result of two tire failures on express engines 
which were not readily explainable Mr. H. N. Gresley, of 
the Great Northern Railway, was led to look into the whole 
question of the shrinking on of tires. The tires that failed 
were made of the best material obtainable, there was no 
flaw, and the quality, as shown by tests, microscopical 
examination, and analysis, could not have been improved, 


and the failures did not occur at stud holes. Hence there | 


was an element of mystery in their breaking. The only 


stressed in the shrinking process. It is clear that, if the 
wheel centre had been turned a little too large, or the tire 




















PIT-PROP POINTING MACHINE 


clear for cross cutting, and which is provided with a 
quick adjustment by a clamping handle and with a fine 
adjustment by a screw and hand wheel. 

The machine can either be supplied with flat-tired 
wheels, as shown in the engraving, or with flanged wheels 
—to any require gauge—for running on rails. When 
supplied with flat-tired wheels the front axle of the carriage 
is arrahged to swivel and is fitted with a connection for 
attaching to a chain or pole. The speed of the saw spindle 
is 1200 revolutions per minute, and the motor supplied 
with the machine is of 10 brake horse-power. The table 
measures 5ft. 3in. by 2it. 9in., and the largest saw which 
can be used is 30in. in diameter. The weight™of the 
machine complete with its motor is 34 cwt.?* 

The pit prop pointing machine, which is also illustrated, 
has been designed to point pit props from 3in. to 8in. in 
diameter to any required angle and with a length of point 
up to 8in.. It is of simple construction and comprises a 
main standard consisting of a box casting with adjustable 
gun-metal ring-oiling bearings for carrying the driving 
spindle. The latter, which is 2}in. in diameter, is formed 


been bored a little too small, considerable stresses might 
| have been set up, and there was no way of finding out 
once the tire was in place. 

| To avoid any such contingency Mr. Gresley has intro- 
| duced a system of measuring the tires on the periphery 
| both before and after shrinking, which enables him to 
| satisfy himself that the metal has not been improperly 
| strained. 

| The usual method of allowing for shrinkage for loco- 
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is mounted on the machine, and is arranged to swivel so | 


rational conclusion was that they had been unduly | 


| stress of about 26.5 tons per square inch. An extension 

of one-thousandth, or .1 per cent., results in a stress of 
| about 13.25 tons per square inch. To make sure that this 
limit was not exceeded, the following method was there- 
fore adopted for checking the shrinkage allowance : 

When the tire is bored in the lathe’a small strip is 
turned cylindrical on the tread, as shown on the sketch, 
The perimeter is then measured on this turned portion with 
a steel tape, and after the tire has been shrunk on to the 
wheel centre the perimeter is again measured to ascertain 
the amount of the extension. In the case of tires measuring 
6ft. 8in. on the tread—250in. circumference—a maximum 
extension of yyin., or .125 per cent., and a minimum 
extension of ,4in., or .075 per cent., are allowed. Any 
tire the extension of which exceeds the maximum, or is 
less than the minimum, must be taken off. 

This method of measuring tires eliminates the unknown 
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factor of the “ give’ in the wheel centre, and also serves 
as a check on the accuracy of the measurements to which 
tires are bored in the wheel shop. 

As a standard basis Mr. Gresley recommends that all 
engine wheel tires should be measured in this way, to give 
an extension of .1 per cent. within limits of .125 per cent. 
| high and .075 per cent. low. 

We may add that he has found that, if a tire be bored 
too small, there is no difficulty in heating it in an ordinary 
gas ring sufficiently to give an extension of over .2 per 
cent. when shrunk on the wheel centre, thereby stressing 
it beyond its elastic limit. This, he thinks, is a possible 
explanation of some of the mysterious failures of tires 
which have been found on examination to be perfect both 

| in soundness and quality of steel. 








SHELL-BANDING PRESS. 





A NEw type of shell-banding press has recently been 
introduced by Messrs. Pullan and Mann, of Leeds. As 
| will be observed from the accompanying illustrations, it 
is driven by belt;fast and loose pulleys and a heavy fiy- 
wheel being provided. The motion of the driving shaft 
is transmitted first of all by a pinion A to a gear wheel B, 
and thence by a pinion C, which is on the same shaft 
as B, to a gear wheel D, which is mounted on an eccentric 
| shaft E. The eccentric motion has onlya short stroke, 
and it is transmitted through a stout steel connecting 
rod F to a knuckle steel bush fixed in the crosshead G, 
which slides up and down on the four columns H. These 
columns take the main stresses of the machine, and they 
are each loaded with a powerful coiled spring to allow 
for any irregularities in the sizes of the shell bands. 
The dies are of hardened cast steel, and they are arranged 
in three parts, K, L, and L!, one at the top and two at 
the bottom. The top die K is attached to the cross- 
head, and, of course, moves up and down in it. The 
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motive tires is to measure the wheel centre and bore the 
tire to a gauge which is set smaller by the pre-determined 
amount of allowance for shrinkage. The allowance on the 
Great Northern Railway is one eight-hundredth. But 
this might not represent the true shrinkage because of the 
tendency of the wheel centre to give; and, in fact, by 
measuring with a steel tape the outside perimeter of tires 
before and after shrinking on to cast steel driving wheel 
centres, it was ascertained that, although the standard 





with a cone at one end for carrying a cutter disc. The 
spindle is intended to run at 600 revolutions per minute 
and is furnished with fast and loose pulleys, 10in. diameter | 
and 3}in.. wide, which are arranged between the two | 
bearings and provided with striking gear. The cutter 

dise is 24in. in diameter and is furnished with four steel 

cutters arranged 90 deg. apart. A wrought iron guard, 
_ which is bolted to the body of the machine, is arranged 


shrinkage of one feight-hundredth was allowed in 
boring them, the ‘extension after shrinking was only one 
one-thousandth. 

Mr. Gresley has ascertained by stress-strain diagrams, 
with different makes of tires, that the elastic limit of a 
class “‘C” tire having a modulus of about 12,500 tons is 
reached with an extension of .2 per cent., with a tensile 


bottom dies L and L’ are arranged to slide up and down 
in the inclined V-grooved holders M and M! respectively, 
these latter being let into the table of the machine to 
prevent any movement. When the machine it not at 
work the two bottom dies are pressed upwards along 
their inclines, but when the pressure comes on they are 
depressed and bear solidly on the table so that the full 
pressure of the machine is exerted on the copper band 
on the shell body between the dies. When the pressure 
is removed the spring again acts on the bottom dies, 
forcing them upwards and apart, so that the shell body 
is released and can be removed. The makers claim that 
by having three-part dies a more uniform pressure is 
brought to bear on the band than is the case when there 
are only two-part dies, and that the upward stress on 
the press is less. The press will, so we understand, finish 
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the banding, and it is not required to have an additional 
press for finishing. 

The press illustrated on the half-tone engraving is 
fitted with dies suitable for 18-pounder shells, but it 

















SHELL BANDING PRESS 


can be used for other sizes of shells by changing the dies. 
The output per machine is given as being 120 shells per 
hour, and about four brake horse-power are required 
to work the press. 








IMPROVED TWIST DRILL. 





AT times like the present, when engineers are striving 
after an increase in the output of munitions, and with 
the high cost and difficulty of obtaining supplies of high- 
grade tool steel, any improvements in details of machine 
tools which will help to surmount these difficulties are 
worthy of consideration. The type of twist drill made 
by Messrs. Leadbeater and Scott, Sheffield, of which we 
give an illustration, furnishes an example of a minor 


improvement which may have far-reaching results in the | 
output of shells and the cost of production. It has been | 


specially designed for boring 18-pounder high-explosive 
shells. The body of the drill is made of a good hard 


quality of crucible cast steel, and the drill points or bits, | 


which are interchangeable, are of a superior grade of 
high-speed steel, heat treated to withstand the arduous 
duty they are called upon to perform. It will be seen on 
reference to the illustration that the drill body has a 
single lubricating hole situated centrally and in line with 
the axis of the drill. This single hole is common to two 
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working. The bits may be resharpened on an ordinary 
twist drill grinder by simply removing the loose collar 
from the drill body. 

As the body of the tool will last a considerable time, 
it is only necessary to renew the bits, each of which is 
estimated to perform the work of an ordinary high-speed 
drill before becoming too short for further duty. The 
makers claim that with a proper supply of lubricant the 
speed of the drill may be raised considerably above the 
speed of drills that are lubricated from the top of the hold 
only, and that in this the time of boring the shells is 
decreased. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Manufactured Iron and Coming Events. 


Hicu as all manufactured iron prices were 
previously, I found values still firmer this—Thursday— 
afternoon on ’Change in Birmingham. The direct occasion 
was another 19 per cent. advance in ironworkers’ wages 
which has just been awarded to the men in the mills and 
forges under the Sliding Scale of the Iron Trade Wages 
Board, and to which reference is made below. The pace 
at which wages are advancing occasions a good deal of 
criticism on ’Change, and, indeed, may be said to place 
some ironmasters in a tight position, but, happily for 
producers, the trade is passing through times when 
consumers do not ‘‘jib’’ at whatever the selling prices 
of rolled iron if only they can get the stuff into their 
works to treat. Manufactured iron makers have, there- 
fore, the consolation that if expenses are still on a rising 
scale, so, too, are the market rates for iron and steel, 
and it is up to them to see that they are not the losers 
in the trade game. As I write we are within a short 
week of the Midland iron trade April quarterly meeting, 
with all that hangs on this always important spring trade 
occurrence. To-day the coming event was signalised 
by a tightness in sellers’ prices and a disinclination to 
quote forward, which was very perceptible. The stringency 
in values and the desire of producers and their agents to 
escape from immediately committing themselves respecting 
forward business was particularly marked in the pig iron 
department. Here makers were certainly masters of 
the trade and had sellers fairly within their grasp. Not 
that I wish to imply that they are showing any unfairness 
and have a desire to take undue advantage of consumers. 
I give details of the pig iron market further on. There 
were still complaints this afternoon of the serious hindrance 
to output which was caused by last week’s blizzards. 
The gales had a considerable effect upon production. 
Mills and furnaces have been snowed up. Numbers of 
workmen found it impossible to reach their jobs, while 
supplies of all sorts of material were held up on rail and 
canal. The blast-furnaces were particularly hampered 
by the reduced supplies of coke and ore, and it is quite 
evident that coal supplies will be short and irregular for 
some time to come. The railway disorganisation was 
considerable. The whole of the transport service was 
upset, and some of the works had to stand because coal 
and coke could not be brought in. Added to this, the 
pits have lost a deal of output alike on Cannock Chase and 
| in Warwickshire. 





Malleable Iron Prices. 


There is a regular inquiry for bar iron. All the 
; output is going into quick consumption. Producers 
| are in a sufficiently strong position to make their own 
| terms within the stipulated standards of value. Makers 
of marked bars have as much new business coming in as 
| they care to entertain. The prices quoted for delivery 
| are equivalent to £14 15s. f.0.t. prescribed by the Ministry. 
| Bars of merchant quality cannot be bought unless under 
| exceptional circumstances at less than £14 delivered, 
| which, again, is on all fours with the maximum. Nut and 
bolt iron is quoted at £13 15s. Small rounds, squares and 
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holes which are formed in and emerge one on each cutting 
face of the drill bit. This method of conveying the 


lubricant to the drill point eliminates the use of oil tubes, | 


secured near the surface of the drill body, which, by 
picking up chips, are liable to cause abrasion of both tubes 
and body. Moreover, a greater area of oil hole is possible, 
for it is plain that oil tubes take up a considerable amount 
of space and thus constrict the area available to small 
dimensions. 

The interchangeable drill point is arranged to fit cen- 
trally in the body of the tool by means of a shallow boss 
and is held in position by two tempered steel screws, 
whose points enter recesses formed in the drill bit. The 
screws do no other work than that stated, as the driving 
force to the bit is taken up by two projections formed 
by a groove which is milled across the flutes at the end 
of the drill body. The drill points are milled at a different 
angle and lead to that of the body, the latter having an 
increased pitch of spiral, which is considered an advantage 
over drills of constant pitch and angle. The loose collar 


near the shank of the drill is tapped with a in. thread, | 


and a short length of flexible steel or rubber hose is neces- 
sary to allow for the vertical fall and rise of the machine 
spindle. A strainer is used with the pump to prevent 
waste matter from closing up the oil holes, and a copious 
supply of lubricant under pressure is needful for economic 


flats of iron rule at £15 10s. for three-eighths sizes and of 
steel £18 5s. France is still on the market for this class 
of material, but producers dre not able to give so much 
| attention to the export trade as they could a month or 
| two ago owing to the urgency of demands at home. There 
'is a brisk inquiry for gas strip at £13 15s. to £14. Steel 
| strip is quoted at £17 15s. The general quotation for 
| galvanised sheets is £28 for 24 gauge corrugated and £32 
| for 26 gauge. Some of the mills have been closed down 
| for the period of the war. A brisk business is being done 
in black corrugated sheets, considerable quantities being 
called for all the time in connection with the war. Supplies 
are obtainable at £17 to £17 10s., the latter figure applying 
to all but very good orders. Some fairly large bookings 
have been made for painted corrugated sheets at £18. 
An advance has taken place in the price of Staffordshire 
tinned sheets, the rise on this occasion reaching the large 
amount of £3 per ton. It is attributed to scarcity of 
material, acid, &c., associated with an exceptionally 
large demand. The new price is 39s. per cwt. coke un- 
assorted, 43s. charcoal, and 45s. best charcoal. 





The Pig Iron Trade. 
There were renewed complaints on ’*Change 
| to-day—Thursday—in Birmingham from pig iron con- 
sumers of the erratic manner in which deliveries are 





arriving from the furnaces. The complaints related not 
only to Staffordshire brands, but also to iron from North- 
amptonshire, Derbyshire and Lincolnshire, and buyers 
reported themselves as more than inconvenienced— 
execution of orders in the mills being seriously delayed. 
The explanation afforded by sellers was the terrible 
weather conditions which they have lately had to contend 
with. Makers spoke of rail and canal traffic having 
been alike completely held up by the storms and of the 
impossibility of securing the usual supplies of coal, coke 
and ironstone, in addition to which the railway congestion 
had prevented trucks at the furnaces loaded with pig iron 
being removed from the sidings. Makers’ explanations 
offered but a poor solatium to consumers, but they had 
to be accepted with the best grace possible. Supplies 
from the furnaces of certain favourite brands of pig iron, 
even apart from exceptional interference like that recently 
experienced, are declared to be quite inadequate to con- 
sumers’ requirements. Pig iron makers are this week 
inclined to ask more money. Thus, South Staffordshire 
part-mine forge iron is up to 90s. minimum delivered, and 
the same quotation f.o.t. is heard. Foundry iron is strong 
at 92s. 6d. f.o.t., the official maximum quotation, while it 
is stated business in advance of that figure is being done 
for export. South Staffordshire makers are concentrating 
on the better classes of iron, for which there is a large 
demand, both in the home market and for shipment, a 
considerable portion of it being used for steel making 
owing to the shortage of hematite. Few Northampton- 
shire smelters are on the market. They are not anxious 
to sell, believing the prices will go considerably higher. 
Derbyshire iron, forge and foundry, is quoted round about 
the maxima, but forge qualities can be bought a shilling 
under. Northampton forge iron is quoted 86s. to 88s. 
delivered to consumers’ works in this district, and Derby- 
shire forge iron 90s. to 91s. per ton. Staffordshire all- 
mine iron remains at £6 5s. per ton and special all-mine 
£8. In all those classes of pig iron in which the market 
has not yet conceded the full prices named in the Govern- 
ment maximum schedule a steady hardening is perceptible. 
There is little reason to doubt. that values generally will 
soon go to the limits indicated by the Ministry of 
Munitions. 


The Steel Trade Maximum Schedule. 


In raw steel demand far exceeds supply. Billets 
are coming forward rather more freely, both from South 
Wales and the North-East centres of production. Sellers 
quote £13, though some business is done at less money 
than this. Odd sales are effected in exceptional cases at 
£12 10s. The trade in United States supplies has stopped 
on account of the upward rush of prices and the difficulty 
experienced in getting freight room. Deliveries are 
coming through very slowly against old commitments. 
There were keen inquiries on ’Change in Birmingham for 
finished rolled material for early delivery, the require 
ments in this respect being much in excess of the ability 
of producers to fulfil. Controlled firms rely upon the 
Ministry of Munitions to see that they are not starved 
in respect of semi-manufactured steel, but the fixing of 
maximum prices for rolled steel operates in more than 
one way to discourage forward transactions. The ten- 
dency of the situation makes it pretty evident that if 
there is any revision of the prescribed maxima it will not 
be in the direction of easier rates. Consumers who are 
unable to plead preferential claims would be glad enough 
to pay fancy figures if it were allowable in order to get 
supplies. Makers, on their part, are openly declaring 
that the Government schedule is quite inadequate to 
present conditions. Raw materials are advancing to 
such an extent that they state that the Ministry of 
Munitions selling scale is quite profitless. Certain 
makers are demanding an early revision, and add that 
an increase of fully £1 to £1 10s. per.ton should be 
granted. Such an alteration, if it were made, would bring 
the schedule up to the following :—Angles and joists, 
£12 2s. 6d. or £12 12s. 6d. per ton; channels and flats 
over 5in., £12 7s. 6d. or £12 17s. 6d.; and tees, £12 10s. 
or £13 per ton—all net on rails at producers’ works. 


Ironworkers’ Wages. 


The accountant’s ascertainment of the selling 
prices of iron under the Midland Iron and Steel Wages 
Board for the two months ended January and February 
last has now been made known, and shows that the net 
average selling price realised was £12 4s. per ton, which 
compares with £11 4s. 5d. for the two closing months of 
last year. As the result of this finding ironworkers’ wages 
go up a further 10 per cent., making the rate for puddling 
15s. per ton. This rate of payment is an absolute record 
and is such as to excite considerable surprise. It is interest- 
ing that the average selling prices of the various classes 
of iron making up the aggregate were as follows :—Bars, 
£11 18s.; angles and tees, £12 10s. 7}d.; plates and sheets, 
£14 7s. 1}d.; and hoops, strips, and miscellaneous sorts, 
£12 16s. 84d. The output continues steady, and with 
little alteration, at 30,333 tons, of which bars figure for 
21,000 tons. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals 


THE general position in the iron and steel market 
has not altered to any extent. There are reports afloat 
which, if true, may lead to changes on the market, 
but it will be wise to wait a little before coming to the 
conclusion that steel bars are to be cheaper. The position 
as regards the Cleveland market is very puzzling and also 
extremely trying to those merchants who have clients 
demanding this class of metal. It is almost impossible 
to ascertain at-what price makers’ iron can be bought, for 
apparently makers will not sell at the maximum fixed, 
and are afraid to quote any price above it. There is the 
warrant market, but this has ceased to be a definite guide 
to the trade, and to buy warrants just now seems a very 
risky proceeding. The position as regards private trading 
is extremely unsatisfactory, and this business is terribly 
restricted. 
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Foundry Iron. 


The market for ordinary foundry iron is-very 
quiet here, and only small transactions take place from 
time to time. One would think that some larger buying 
would soon be due, and consumers must now have got 
accustomed to the range of prices. There is, in fact, no 
probability of any serious reduction in common foundry 
iron during the continuance of the war. Very little 
variation in the prices for local irons takes place. One 
comes across a sale of Derbyshire now and then at a 
fraction below the maximum fixed, but as a rule Derby- 
shire brings from 92s. 3d. to 92s. 6d. and Staffordshire 
92s. 6d. A small business is being done in Lincolnshire 
iron at 93s. 3d., but the quantities available are trifling, 
and it may be doubted whether any large lots would be 
sold by the makers. Derbyshire iron is, of course, much 
more plentiful, but even so there is no pressure to sell. At 
the end of last week—I believe on Friday afternoon— 
an arrangement was come to with the Scottish ironmasters, 
by which the price was fixed at 115s. 6d. per ton on trucks 
at the furnaces, as I understand, for all brands. This 
maximum was a disappointment to consumers of Scotch 
iron here, who were naturally hoping that when Govern- 
ment interference did take place, the price of Scotch 
would be fixed more in accordance with other classes of 
iron. The price actually allowed by the Government is 
all that the producers could possibly expect to have, that 
is to say, the very top price yet reached under free con- 
ditions. No doubt some orders for Scotch iron had been 
held back in the hope that when a fixed price was reached 
some consideration would be shown for the interests of 
consumers, but now that the worst is known buyers have 

nm coming forward. Consumers in the Manchester 
district must, of course, understand that there is now no 
means of bringing Scotch iron cheaply to Manchester by 
water, which used to be done at a cost of about 5s. 6d. 
per ton. The full railway rate of 12s. 6d. per ton has to 
be paid, so that the price in Manchester for favourite 
brands, say, Glengarnock and Summerlee, is now fixed 
at 128s., and if the purchase is made through a merchant, of 
course some profit must be paid. So far as I know, all 
the brands are at the same maximum, but, of course, 
there is no hindrance to the acceptance of lower prices, 
and, as a matter of fact, Monkland is being offered here 
at 126s. 6d. 


Serap. 


There has been no improvement in the market 
for steel scrap, and the demand here seems to have fallen 
away altogether. It is difficult to understand the position, 
fer there can be no- question that the demand for 
steelmaking material is as great as ever, and, in fact, we 
are drifting towards a position when there will be a 
veritable famine, unless, of course, the call for finished 
steel should slacken. Fresh munition works are coming 
into operation, and one wonders whence they are to 
obtain their steel. In any case, steel scrap is neglected 
here for the moment, and I doubt whether 90s. per ton 
could be obtained for it. Dealers are firmer as regards 
cast scrap, their theory being that as both Scotch and 
Cleveland iron are now so dear, scrap should be worth 
more. One large dealer on the Manchester Exchange 
is holding out for 100s. for the best class of textile machinery 
scrap, but probably consumers are able to buy at less 
than this, say, from 95s. to 97s. 6d. Wrought scrap is 
in very good request, and I hear that the forges are 
eager buyers at £6 per ton, while the dealers are now 
trying for £6 10s. The output of manufactured iron in 
Lancashire is not now large, partly because of the scarcity 
of labour and partly because some of the larger works 
are engaged on steel, but the supply of scrap is small, and 
as the prices for finished iron are very high, the present 
price for the best piling scrap is not extravagant, although 
such a price has not been seen for many years. 


Semi-steel. 


No business is being done here in semi-steel, 
although there are plenty of buyers if any were offered, 
The price quoted for English billets is still £12 10s., but it 
is purely nominal, and even if American billets could be 
shipped now they would cost more than this, c.i-.f. 


Finished Material. 


Private business in finished iron and steel is 
not active, mainly because it is so difficult to find sellers. 
Lancashire iron bars are quoted from £13 15s. to £14 10s. 
—the official minimum being £13—and some small lots 
have changed hands. Steel bars are any price from £15 10s. 
to £18. Apparently there are no steel joists to be bought 
now, or, at any rate, none are offered. Steel plates are 
quoted at £12 lds. 


Metals. 

The fluctuations in the standard copper market 
do not now have any effect upon consumers’ copper. Copper 
sheets are quoted here at £148 per ton, and were quo 
at the same price when standard copper was £20 lower. 
English tough ingot copper is rather dearer at £131 10s. 
net delivered in Manchester,. All tubes, whether copper 
or brass, brazed or solid-drawn, are at extravagant prices 
and can scarcely be obtained privately. Yellow metal 
sheets are also at absurd prices. English pig lead was 
quoted on the Manchester Exchange at £37 10s. per ton, 
English ingot tin at £202, and spelter, in small lots, at 
£107. The latter seems a high price as compared with 
the London market, but it is now very difficult for mer- 
chants to supply small lots of spelter. 


Barrow-In-Furness, Thursday. 


Hematites. 


There is the greatest activity noticeable through- 
out this district in the hematite pig iron trade, and makers 
are doing their utmost within their somewhat limited 
powers to maintain a high rate of output. But labour is 
far from being plentiful and some raw materials are not in 
big enough supply. The whole of the iron made is going 
into prompt use largely in the district, and at the same time 
outside users are getting good deliveries. There are in 
all 25 furnaces in blast. Business is brisk and likely to 
remain so for some time to come. Prices are unchanged, 








with parcels of mixed numbers of Bessemer iron quoted 
at 127s. 6d. per ton net f.o.b., and special brands are at 
140s. per ton. For warrants the quotation is 115s. per 
ton net cash. 


Iron Ore. 


For iron ore the local demand is heavy enough 
to account for the whole of the tonnage raised, but, in 
addition, outside smelters are wanting supplies, particularly 
of the highest grades of ore, such as those raised at 
Hodbarrow. Prices are steady at 21s. to 30s..for good 
average qualities, and the best ores are up to 38s. per ton 
net at mines. Spanish and Algerian ores are at 42s. 6d. 
per ton delivered. 


Steel. 

The steel trade is almost wholly given over to 
the manufacture of steel in various forms and sections for 
war work. At the Barrow Steel Works and also at 
Workington a good output is being maintained of semi- 
manufactured descriptions and also of other sorts for 
Government. The ordinary commercial kinds of steel 
are in the background. At Barrow rails have not been 
rolled for some time, and ship plates have been untouched 
for almost twelve months, with the exception of one week 
early in this year. At Workington some rails have 
been rolled. The demand for rails is easy all round. 
Heavy sections are at £10 12s. 6d. to £10 17s. 6d. per ton, 
with light sections at £11 10s. to £12 5s. per ton. Billets 
are a good trade at £12 per ton and ship plates are at 
£11 10s. and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades are very busily employed. More 
men have recently been put on various jobs, and female 
labour is also increasing in departments just put into 
operation. 


Fuel. 

There is a brisk demand for coal, which is at 
22s. 6d. per ton delivered. East Coast coke is in heavy 
demand at 32s. to 38s., and Lancashire cokes are at 31s. 
per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THE difficulty experienced in obtaining supplies 
is the outstanding feature of the Cleveland iron trade. 
The dearth of pig iron becomes more pronounced every 
day. There are few, if any, private stocks in the makers’ 
yards, whilst the stock at the public store continues to 
be heavily drawn upon. The total at the end of March 
stood at 57,310 tons, a reduction on the month of no less 
than 24,707 tons. The rapid depletion of stocks is a 
matter which calls for serious notice in the interests of 
not only this country but of our Allies. More furnaces 
might be put into operation, but there is a dearth of 
labour, and present staffs are working at almost double 
pressure. The Committee appointed by the Ministry 
of Munitions to regulate the deliveries of iron to home 
consumers has already got to work. Under the supervision 
of this Committee the interests of home consumers will 
be safeguarded, and it is expected that as a necessary 
step to that end, exports to neutral countries will have to 
be prohibited except under licence. During the past 
month no less than 24,707 tons of iron were withdrawn 
from the public store. With such a rapid disappearance 
of iron it is obvious that something must be done to 
conserve the supply for our own requirements and those 
of our Allies. It would be a grave calamity if circum- 
stances arose affecting our present output when no pro- 
vision had been made for meeting such a contingency 
without delay. The shipments of pig iron from the 
Cleveland district during March amounted to 62,010 tons, 
of which only 875 tons went coastwise, and 61,135 tons 
were sent abroad. The March total is the second highest 
since the war began, having been exceeded only by the 
total in November, 1914, which reached 66,013 tons. 
October, 1915, occupies third place with 61,815 tons. 
The export to France during March was a record, amount- 
ing to no less than 31,845 tons, or 11,233 tons more than 
in February. Italy, on the other hand, received 5238 tons 
less, the figures being 9587 tons, against 14,825 tons. 
The exports to Scandinavian neutrals and to Holland 
show the substantial increase of 6074 tons. The respec- 
tive figures for March and February are as follows :— 
Sweden and Norway, 7892 tons, 5920 tons; Denmark, 
4667 tons, 1725 tons; Holland, 1780 tons, 620 tons. 
Japan received 2274 tons, an increase of 659 tons. Business 
has been very quiet on the market this week owing to the 
shortage of iron. Home consumers are getting their 
supplies with fair regularity. They are able to purchase 
what they require for immediate needs for cash at 82s. 6d. 
or through merchants on the usual trade terms. They 
are unable, however, to buy forward. The sellers’ quota- 
tion for No. 3 G.M.B. Cleveland pig for prompt f.o.b. 
shipment is 95s. No. 1 is 99s., No. 4-foundry 94s., and 
No. 4 forge 92s. 


Hematite Pig Iron. 


Encouraging accounts continue to be given of 
the East Coast hematite pig iron trade. The demands 
of consumers have never been so heavy as at the 
present time, and there is every appearance of this state 
of affairs not only lasting for some time to come, but even 
getting more pronounced. The whole of the present output 
is going into immediate consumption. There is prac- 
tically no iron purchasable for supply before the third 
quarter of the year, and with makers having sold as far 
ahead as they care to commit themselves, there is little 
business passing. The home price remains at 122s. 6d., 
while for export up to 140s. is quoted, but no iron is going 
abroad except to the Allies. Makers are able to purchase 
their ore at 34s. on a freight basis of 17s., all chartering 
under this arrangement now being done through a Govern- 
ment broker. 





Iron-making Materials. 


There is little new to report in the foreign ore 
trade. Sellers quote best Bilbao Rubio ore of 50 per cent. 
quality at 43s., ex ship Tees, the freight Bilbao-Tees now 
being around 26s. The arrangement between the Govern- 
ment and certain consumers does not directly affect 
sellers, for there is still a free market for ore. Business 
in coke is still ing at the fixed maximums for home 
consumption of 28s. at the ovens for medium furnace 
kinds, and up to 30s. 6d. at the ovens for qualities low in 
phosphorus. 


Manufactured Iron and Steel. , 


There is no cessation of activity in the manu- 
factured iron and steel trades. Considerable orders for 
steel continue to be received from the home Government 
and the Governments of the Allies. There is not much 
being done in material for private manufacturing purposes ; 
not that it is not wanted, but that it cannot be obtained. 
Production and labour are almost wholly concentrated 
on official business. The shipments of manufactured iron 
and steel from the Cleveland district during March 
amounted to 32,941 tons, as against 31,399 tons in Feb- 
ruary, an increase of 1542 tons. Of the total, 5126 tons 
—iron 4341 tons, steel 785 tons—went coastwise and 
27,815 tons—iron 1671 tons and steel 26,144 tons—went 
abroad. France received 21,459 tons, as against 17,152 
tons in February, an increase of 4307 tons. India and 
Ceylon took just 22 tons less with 2675 tons, against 
2653 tons; Japan shows a decrease of 1446 tons— 
1751 tons against 3197 tons, while Africa took only 
430 tons as against 1081 tons. No iron or steel went to 
Australia, whereas in February 1852 tons were sent. 
Further advances in the prices of various descriptions’ 
have been made this week. Steel strip is now quoted at 
£14 10s. and steel hoops at £15. Iron ship rivets are now 
£16 10s. for in. diameter and upwards, and £17 10s. for 
gin. Steel ship and girder rivets are £17 10s. for jin. and 
£18 10s. for gin. diameter. The following are among the 
principal quotations :—Common iron bars, £13 10s.; 
best bars, £13 17s. 6d.; double best bars, £14 5s.; treble 
best bars, £14 12s. 6d.; packing iron, £9 to £9 5s.; packing 
iron, tapered, £10 15s.; iron ship angles, £13 10s.; iron 
ship and girder rivets, £17 10s. to £18 10s.; steel bars, 
basic, £13; steel bars, Siemens, £13; steel hoops, £15; 
steel ship plates, £11 10s.; steel boiler plates, £13; steel 
ship angles, £11 2s. 6d.; steel sheets, singles, £18; steel 
sheets, doubles, £18 10s.; steel joists, £11 2s. 6d.; steel 
strip, £14 10s.; heavy sections of steel rails, £11; steel 
railway sleepers, £12—all less 2} per cent. f.o.t. except 
steel ship plates, steel angles and joists. Rails and 
sleepers are net f.o.b. 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for 
the manufactured iron and steel trade of the North of 
England has been advised this week that the average net 
price realised by the firms in the North-East of England 
for the manufactured iron delivered during the two months 
ended February 29th last was £10 14s. 6d., an increase 
of £1 1s. on the price for the previous two months. The 
price realised is the highest recorded in the history of the 
trade. It is declared that in accordance with the sliding 
scale arrangement there will be an advance of Is. per ton 
on puddling and 10 per cent. on all other forge and -mill 
wages, to take effect from Monday last. The return is 
a very satisfactory one, notwithstanding the fact that 
the sales show a falling off as compared with those of the 
previous two months, the total being 7550 tons. The 
fact must be taken into consideration that the greater 
portion of the producing capacity of the manufactured 
ironworks has been turned over to the production of 
steel. This, in a measure, must be regarded as the reason 
for the reduced output of iron. The chief product in the 
output continues to be bars, which, compared with the 
preceding two months, showed a decreased output of 
519 tons. In the matter of price, however, they have 
realised £1 4s. 2d. per ton more money, and as they are 
85.79 per cent. of the whole production, they are a big 
factor in deciding the net average selling price. Plates 
come next in importance, and with a production of 745 
tons, a decrease of 159 tons, they form 9.87 per cent. of 
the output. Angles produced totalled 327 tons, a drop 
of 102 tons, but there was a pronounced rise of 12s. 6d. 
in the selling price. During the past nine months there 
has been an advance of 2s. 6d. per ton on puddling and 
25 per cent. on all other forge and mill wages. The 
workers are also receiving a war bonus. 


Shipbuilding and Engineering. 


The activity in the shipbuilding industry con- 
tinues unprecedented. The bulk of the work in progress 
is of the highest quality, chiefly for the Admiralty and 
for important mercantile fleets. Only a couple of merchant 
ships were launched on the Wear during the past month, 
with an aggregate tonnage of 6100, compared with five 
vessels of a total tonnage of 16,100 in March last year. 
The total output of merchant shipbuilding for the first 
quarter of the present year has only been five vessels, 
with a total tonnage of 16,396, compared with fourteen 
vessels, of 46,975 tons, in the first quarter of 1915. The 
engineering works are actively employed, the contracts 
in hand guaranteeing a busy state of affairs for a con- 
siderable time ahead. 


The Coal Trade. 


The general situation of the coal market does 
not show much alteration. The demand continues full 
and the output of the pits is readily taken up. For export 
supplies are short, owing to the enormous home consump- 
tion, which is taking all the surplus supplies, and shippers 
consequently have to pay top prices to induce delivery. 
Steam fuel of all kinds remains exceedingly firm, Blyth 
best large being quoted at 37s. 6d. and smalls up to 
22s. 6d. Tyne prime smalls are strong at 25s. Gas coals 
and coking coals are steadier, and bunkers, which are 
not perhaps so largely in demand, are firmer all round, 
supplies being very short comparatively. A rather dis- 
quieting notice has been issued by the Shipping and 
Freight ‘Department of the Board of Trade announcing 
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that, as regards Sweden, Norway and Denmark, it will 
not be possible, after the 25th inst., to allow coal cargo 
to be laden in any ship, other than regular liners, for 
ports in these countries, unless a ship is already fixed with 
a return cargo for the United Kingdom or to an Allied 
country, or any such steamer having ‘a certificate from the 
Board of Trade that a return cargo is not possible. A good 
many traders are of opinion, regarding this matter, that 
the arrangement may result in the bringing of business 
down at least to the lowest possible dimensions. Another 
matter which has created some degree of consternation in 
the coal trade this week is the award of Lord Coleridge, 
the independent Chairman of the Coal Conciliation Board, 
giving an advance of 5 per cent. on the existing rate of 
wages. Colliery proprietors are frankly surprised at the 
award, and it is generally agreed that the advance will 
have serious and far-reaching effects. Current coal quota- 
tions are as follows :—Northumberlands: Best Blyth 
steams, 36s. to 37s. 6d.; second Blyth steams, 30s.; 
unscreened, 26s. to 28s.; best smalls, 21s. to 22s.; house- 
holds, 32s. 6d. to 35s.; bunkers, 26s. to 27s.; Tyne prime 
steams, 36s. to 37s.; Tyne second steams, 30s. to 32s. 6d.; 
special Tyne smalls, 25s.; ordinary smalls, 18s. Durhams : 
Best gas, 25s. to 26s.; second gas, 24s.; special Wear gas, 
27s.; smithy, 26s.; coking unscreened, 24s.; coking smalls, 
23s.; ordinary unscreened bunkers, 23s. to 24s.; best 
bunkers, 25s. 6d.; foundry coke, 41s. to 42s. 6d.; furnace 
coke, 41s., for export ; gas coke, 26s. to 27s. 








SHEFFIELD. 
(From our own Correspondent.) 
Shall it be a Six-days’ Week ? 


Ir is now very many weeks ago since the Minister 
of Munitions, as a result of the finding of the Committee 
appointed to inquire into the question of Sunday labour 
at the munition works, advised firms, wherever possible, 
to avoid running on the Sunday, or, at any rate, to 
arrange for one day’s rest in seven. So far as Sheffield 
is concerned, I have very good ground for saying that 
the announcement, or suggestion, was welcomed in 
employers’ circles, because, apart from all other con- 
siderations, Sunday labour is very expensive and seldom 
satisfactory. In fact, it never has been satisfactory. 
Representatives of all the most important steel firms here 
have met on several occasions to discuss the matter, and 
I understand that perfect unanimity prevailed. They 
were ready to adopt a six-day week as a general principle. 
But beyond that stage the matter has not progressed, and 
at the moment it seems doubtful if it will do so. The 
reason is that, whilst the Minister of Munitions is 
apparently convinced of the wisdom of such a step, he 
has taken no measures to ensure his wish being observed. 
The result is that whilst Sheffield, with its great armies 
of war workers, is quite ready to toe the line, large indus- 
trial centres in Lancashire, Yorkshire, and the Midlands 
are not. 


Isolated Action Makes Difficulties. 


At first glance it may not be quite apparent 
why that should hinder Sheffield from taking its own 
course. There is, however, a very strong reason. When, 
some months back, the demand for labour was extremely 
urgent—more urgent than it is at the moment—many 
men were induced, by the high wages offered, to leave 
ordinary industrial employment in the centres referred 
to and come into the armament and other munition 
works of Sheffield. They are here still; but in the 
meantime munition works have sprung up in their old 
districts, and the temptation is for them to return. It 
is well enough known, of course, that Sunday labour is 
paid for at double rates, for which reason large numbers 
of employees, for whose benefit the six-day week was 
suggested, prefer to work on the Sunday as a means of 
augmenting their already absurdly high wages. If, 
therefore, Sheffield adopted a six-day week, knocking off 
work on Saturday afternoon until Monday morning, 
except for those whose services were absolutely necessary 
on the Sunday, it would simply mean that men who came, 
say, for the sake of argument, from the Oldham.district, 
where Sunday work on munitions was continued, would 
speedily find some excuse to leave Sheffield and return to 
Oldham, where they might have no difficulty whatever 
in at once securing work, with the double pay for Sunday. 
Now, multiply the instances in which that sort of thing 
would in all probability occur, and it will be easily seen 
how isolated action on the six-day week suggestion might 
—and would—operate to the detriment of the Sheffield 
works. 


A Law—Not a Suggestion. 


It seems to me that what is wanted—and I 
gather this from conversation with those chiefly concerned 
—is for the Minister of Munitions to make himself definitely 
understood. We are becoming quite used nowadays to 
the Governmental leading strings in the matter of raw 
material and finished iron and steel prices, alloy prices, 
and what not. There should be no difficulty in going one 
step further and laying it down as an actual condition of 
work in “ controlled’ establishments that the machinery 
should run six days a week only. Make it one of the 
temporary war laws. I know I am expressing the views of 
leading firms here when I say that such action by the 
Minister of Munitions would be welcomed—and it would 
make the position equal for all, obviating the risk of any 
disturbance of labour. The days when such 4 proposition 
would have been dangerous have happily passed. Munition 
supplies are being produced in quite satisfactory volume, 
or no such suggestion would ever have emanated from 
the Ministry. Will not the Ministry now give practical 
proof of its belief in its own suggestion ? There is another 
thing. If a man works on Sunday for double pay and 
absents himself some portion of Monday—as frequently 
is the case—you cannot, as the law stands, deduct any- 
thing for his broken time for his extra payment for Sunday 
work or special payment for overtime. If the law in 
that regard could be modified there would, I think, be 
much less heard of “‘ Saint Monday” absenteeisms and 
less risk of men leaving the district simply because Sunday 
work was discontinued. 





Round the Works. 


It need scarcely be mentioned that the railway 
delays caused by the recent blizzard in the Midlands have 
thrown traffic, already terribly congested, into a state 
almost beyond description. Makers’ yards and ware- 
houses are simply piled up with finished goods, and railway 
yards and depéts are in much the same condition. The 
railway companies’ offices must be bombarded all day 
long with urgent requests for information as to whether 
and in which direction goods can be sent forward, and the 
recent trouble at the docks did not help matters. The 
railway people have, of course, been quite helpless and 
are now.doing their utmost, with depleted staffs, to relieve 
the enormous pressure. In the meantime work for 
munition requirements in respect of private orders con- 
tinues at high speed. The output increases every week 
as regards war work, and even general trade is so far 
keeping its end up very well indeed. New oversea business 
includes files for Rosario, Buenos Aires, Barcelona, 
Calcutta, Colombo, Sekondi and Port Harcourt; steel 
for Lisbon, Chicago, and Pernambuco : tools for Barcelona, 
Calcutta, Montevideo, Bombay, Buenos Aires, Cadiz, 
Demerara, and Sekondi ; saws for Bathurst and Calcutta, 
and sheep shears for Buenos Aires. Enormous quantities 
of hacksaws are being turned out, these implements being 
in very great demand for cutting all kinds of metals, &c., 
and the cutlery section of the steel trade is working under 
such conditions as have never before been known. Indeed, 
it would not have been believed before the war that so 
much could be produced from the plant in existence when 
hostilities opened. The war, in fact, has been teaching 
manufacturers in both the light and heavy branches of 
the industry that a very large percentage of the wastage 
they had regarded as inevitable was absolutely unnecessary 
and almost wicked. Manufacturers are, in that sense, 
upon a path from which they will never turn back. A very 
large portion, at any rate, of the waste has been definitely 
cut out. In this matter it must be admitted that the 
vigilance of Government officials in the works of “ con- 
trolled” firms has been fruitful. 


Iron, Steel, and Coal. 


In the raw material market, too, one sees the 
effect of the official influence. At first the attempt to 
place a maximum upon raw material prices looked a very 
sorry affair. A few months back, however, it became 
apparent that the Government had the assistance in this 
matter of someone with full knowledge and experience of 
the industry. This I was able to indicate in a letter at 
the time. The result is that pig iron makers are now 
fairly evenly toeing the rnaximum quotation line set by 
agreement with the Government, and one hears little 
of the grumbling which at one time made itself heard on 
all sides. Presumably the various pig iron markets will 
now remain—at all events for the present—at the maxima. 
One does not, of course, hear of anything below that line, 
for, where fresh business is not being booked, makers are 
contracted well over the second quarter and in some cases 
the third, and all the iron made is going into consumption, 
for the demand for contract supplies is heavy. This does 
not apply with quite equal force to commonirons. There 
is precisely the same difficulty in obtaining billets as 
before reported, and very little relief is looked for in that 
direction for the present. The market for scrap, especially 
steel, is exceedingly active, though values are not, perhaps, 
quite so strong as recently. Steam coals maintain a 
very strong appearance, emphasised by the desire of 
manufacturers to get some reserve supplies on the ground 
in readiness for any stop the collieries may make over 
Easter. It is by no means easy, however, to do this, and 
even full contract supplies cannot always be secured. 
Shipments to France and Italy are heavy, and gas fuels 
are going inland freely. Slacks are in very great demand. 
The open market is still pretty bare of supplies, so that 
quotations continue to be more or less nominal and export 
sales are done at about 5s. to 6s. above the following 
figures, which are per ton at pit :—South Yorkshire 
steam hards, 17s. 6d. to 18s. 6d.; Derbyshire, 17s. to 
17s. 6d.; seconds, 16s. to 17s.; steam cobbles, 16s. to 17s.; 
washed smalls, 13s. 6d. to 14s.; and best hard slacks, 
12s. 6d. to 13s. 6d. Blast-furnace coke keeps steady at 
24s. per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


THE industrial situation in Scotland is as com- 
plex as ever. A great deal has been done in order to cope 
with the altered conditions of things, and business would, 
no doubt, have settled down ere this had it not been for 
innumerable and unforeseen interruptions. For instance, 
business has been kept back until more satisfactory prices 
could be arrived at, and even yet these lower values only 
apply, for the most part, to Government work. A lot 
has already been written about the cutting out of the 
ordinary trader, and the position in this respect appears 
to become still more complicated. The majority of the 
works are under Government supervision and control and 
only on isolated occasions is there any material available 
for ordinary disposal. One or two of the works are able 
to give fair delivery, but generally speaking when private 
orders are placed very little idea of delivery can be 
obtained. 


Shipbuilding in Scotland. 


The records of the mercantile work done in 
Clyde shipyards continue poor in comparison with those 
of previous years. Only two vessels were reported as 
launched during March, making a total for the quarter 
of five vessels of 16,956 tons, compared with twenty-nine 
vessels of 106,703 tons last year. The yards all continue 
busy, however, and although few mercantile orders are 
reported, it is rumoured that a considerable number of 
contracts are under consideration. The only contract 
publicly mentioned has been that for a cargo liner for 
the Federal Steam Navigation Company, which, it is 
stated, is to be built by Messrs. Barclay, Curle and Co., 
Whiteinch. 





Pig Iron. 


The Scotch pig iron trade is in a strong position, 
and values are very firm. Hematite is being consumed 
in very large quantities locally, and ordinary qualities 
are also well taken up. It has been reported that the 
price of £5 15s. 6d. per ton for No. 3 grade pig iron at 
works, with 2s. 6d. per ton more for delivery in Glasgow, 
has been officially fixed. For No. 1 quality the usual 5s. 
per ton more will be leviable. Export prices are stili free. 
The pig iron warrant market has been very idle all the 
week, and although buyers advanced to 92s. per ton, 
sellers were conspicuous by their absence. Total stocks 
now amount to 59,691 tons, compared with 116,098 tons 
at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 120s.; 
No. 3, 119s.; Govan, No. 1, 116s.; No. 3, 115s.; Carnbroe, 
No. 1, 120s.; No. 3, 115s.; Clyde, Gartsherrie and Calder, 
Nos. 1, 127s. 6d.; Nos. 3, 120s.; Summerlee and Langloan, 
Nos. 1, 125s.; Nos. 3, 120s.; Glengarnock, at Ardrossan, 
No. 1, 125s.; No. 3, 120s.; Eglinton, at Ardrossan or 
Troon, No. 1, 120s.; No. 3, 118s.; Dalmellington, at Ayr, 
No. 1, 122s.; No. 3, 120s.; Shotts, at Leith, No. 1, 127s. 6d.; 
No. 3, 120s. per ton. 


Finished Iron and Steel. 


Steel makers in Scotland have really nothing of 
outstanding interest to report. Great pressure still exists 
for deliveries, particularly for shell bars. Any fresh busi- 
ness that is being done in the home market is practically 
all on Government account, either directly or indirectly. 
The export demand continues satisfactory. The position 
of black sheet makers has not changed to any extent. 
Considerable difficulty is still experienced in securing 
materials, and deliveries are considerably in arrears. 
Prices are the same as a week ago, 7 to 11 b.g. being about 
£18 5s to £18 10s. per ton, less 2} per cent., Glasgow ware- 
house. Malleable iron makers are turning out large quan- 
tities of iron and steel bars. The Government is ordering 
larger quantities of steel bars, and consequently makers 
find it increasingly difficult to pay attention to ordinary 
mercantile requirements. ‘‘ Crown” iron bars are quoted 
£14 per ton, less 5 per cent. for home delivery and from 
£13 10s. to £13 12s. 6d. for export. 


Coal. 


The collieries in Scotland report an exceptionally 
heavy demand for all classes of coal, and that it is beyond 
the pits to increase their outputs. Consequently, most 
qualities of coal are very firmly held, and holders are not 
inclined to sell far ahead even at present quotations. 
Export licences are being curtailed right and left, but 
with it all supplies are much below requirements. Holders 
of contracts in some cases have been notified that quan- 
tities will be reduced according to outputs. Best ells are 
very firm, while splints are practically unobtainable, and 
navigations are fully sold for a month ahead. Other 
qualities are equally well booked, and values all round are 
extremely high. Ell coal is quoted f.o.b. at Glasgow 
26s.; splints, 27s. to 34s.; navigations, 30s.; steams, 20s. 
to 25s.; treble nuts, 21s. to 21s. 6d.; doubles, 20s. 6d. 
to 21s.; singles, 19s. 3d. to 19s. 9d.; best screened naviga- 
tion coal, f.o.b. at Methil or Burntisland, 34s.; first-class 
steams, 30s.; best steam coal, f.o.b. at Leith, 29s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 


The coal trade is gradually recovering from 
the effects pf the severe blizzard at the beginning of last 
week, and is settling down to something like ordered condi- 
tions, and as was expected the market has emerged with a 
very strong tone. The tendency is for a continuance of a 
firm tone, at any rate until after the holidays, as the 
shortage of tonnage which in the past has been so acute 
is temporarily past and vessels are working round to this 
district very much better. Apart from the tonnage 
question, however, there is every prospect of prices remain- 
ing high, even though Government restrictions may be 
imposed, for the reason that production in the future is 
certain to suffer by the release of men from the coalfield 
for military service. 


Foreign Coal Exports. 


The returns of foreign coal exports from South 
Wales ports last week are surprisingly good, having regard 
to the interruption of operations both at the pits and the 
docks. The total shipped from Cardiff, Newport, Swansea 
and Port Talbot was 307,714 tons, which however was a de- 
crease of 129,458 tons as compared witha year ago. Quite 
85 per cent. of the shipments were to Allied countries. 
Cardiff shipped 162,614 tons, a falling off of 92,644 tons 
compared with the same period of 1915. Lisbon took 
13,648 tons and Rouen 12,200 tons. Newport accounted 
for 81,230 tons, a decrease of 10,229 tons, 14,865 tons 
going to Savona. Swansea cleared 36,000 tons, a reduc- 
tion of 30,967 tons, and Port Talbot sent away 27,865 
tons, a decrease of 4384 tons. 


Coal Trimmers’ Charges, &c. 


The efforts of the Port and Transit Committee 
to persuade coal trimmers and tippers at South Wales 
ports to work on Saturday afternoons in order to expedite 
the running of vessels and get the best service of them 
has borne fruit to the extent that mass meetings of the 
men at the. various centres have agreed to fall in with 
its wishes, upon certain guarantees being forthcoming 
regarding the suspension of the one o’clock rule on Satur- 
days, being for the duration of the war only; but in 
return the men have formulated fairly stiff demands. 
It is hoped to introduce the change on Saturday, the 
15th inst., thereby assisting to get tonnage away as much 
as possible at the holiday period. The terms to be sub- 
mitted to those who desire tq get their boats completed 
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after one o'clock on Saturdays are payment of 3s. 6d. | record. The pressure for supplies of coal is heavier than 


per hour, or part thereof, per man in respect of British 
ships worked on, and 5s. per hour or part thereof per man 
for neutral tonnage, and the men will work, if necessary 
until 8 o'clock on Saturday night. A movement, 
however, has been on foot on the part of coal-trimmers 
throughout the Channel for getting an increase in their 
pay generally, and at the moment it cannot be said 
with definiteness that trouble may not yet arise. Soon 
after the war broke out trimmers were given a bonus of 
12} per cent. upon their earnings to meet the extra cost 
of living. They now ask that in respect of British and 
Allied tonnage on Government account that this bonus 
should be increased to 25 per cent. They also ask that 
the ordinary rates in force for trimming on British tonnage 
which is running free and is not on Government charter, 
for an increase of ld. per ton, leaving the bonus at 12} per 
cent. In the case of neutral tonnage and vessels belonging 
to our Allies which are not in Government employment 
the trimmers ask for double rates, with the bonus as before, 
viz., 124 per cent. The average rates for trimming work 
out at about 3d. per ton, so that their demands are 6d. 
per ton for neutral steamers, and those of our Allies 
running free. The trimmers at Newport have forced the 
pace and put the charges into operation, and in fact they 
have been paid; but to regularise the position, the 
representatives of the trimmers on the Cardiff Trimming 
Board formally submitted the men’s demands at a meeting 
of the Board on Tuesday, but the employers’ section 
declined to entertain them, and so far as British tonnage 
on Admiralty requisition is concerned and the men’s 
request for the bonus to be increased to 25 per cent., the 
employers’ representatives contended that the men had 
agreed to accept the 12} per cent. for the period of the 
war, and it was a breach of the agreement to apply for 
any increase. Firms which have taken neutral tonnage 
on time-charter at exceedingly high rates for the privilege 
of having them free from being requisitioned by the 
Government are up in arms, because the trimmers regard 
these vessels not as “ British,” but as neutral, and seek 
to charge them double rates instead of an increase of 1d. 
per ton. These time-charterers want to be treated as 
British owners, and are willing to pay the ld. increase 
readily, but are keenly resentful of being made to pay 
double. Seeing that their demands so far have been 
turned down by the employers on the Cardiff Trimming 
Board, the men’s representatives will later lay the position 
before a joint conference of the whole of the Channel 
ports, and it remains to be seen what their course of 
action will be. 


Coalfield Matters. 


The Conciliation Board for the coal trade of 
South Wales failed to arrive at agreement at a meeting 
this week regarding the Easter holidays’ question owing 
to the fact that at their last conference the workmen’s 
delegates insisted that no holidays should in future be 
fixed without the workmen being consulted. The result 
is that the matter will come up at the adjourned coalfield 
conference on the 17th inst., when the representatives 
of the men on the Conciliation Board will receive their 
instructions what holidays they are to agree to. Arrange- 
ments have been made for the same representatives as 
conducted the negotiations for the coalfield agreement 
of 1915 to discuss with Judge Arthur O’Connor, K.C., the 
conciliator, the three points now in dispute in the coal- 
field, viz., the Sunday night shift, the bonus turn to 
ostlers, and the rates for craftsmen. Endeavours will be 
made without delay to fix dates for the purpose of settling 
these disputes, and also for completing the inquiry 
regarding the lost per cent. in the anthracite district. 


Steel Workers’ Unrest. 


Considerable unrest is in evidence among steel- 
workers in the’ Ebbw Vale district owing to the fact that 
under the Sliding Scale agreement the maximum wage 
has been reached, and they cannot claim any further 
advance. It also exists at Dowlais. At thé quarterly 
meeting of the Dowlais Iron and Steel Sliding Scale lodge, 
held recently, a letter was read from the Ebbw Vale 
steelworkers endorsing resolutions passed at a mass 
meeting there, expressing dissatisfaction with the result 
of the award of the Committee of Production, and calling 
on the Executive Council to have it upset, and instructing 
the general Secretary to call a conference of delegates 
so that the whole district might take united action. The 
Dowlais meeting expressed itself in full accord with the 
resolutions, and resolved that the following resolution 
should be placed on the agenda for the next Executive 
Council, viz., that six months notice should be given 
on June Ist to terminate the present Sliding Scale agree- 
ment, and that negotiations for a new agreement should 
be immediately opened. 


Current Business. 


Operations on current account have been on a 
very moderate scale. The market even now has not 
fully recovered from the dislocating effects of the blizzard 
over a week ago and will continue to be felt for some time. 
Up to the end of last week business was entirely at a 
standstill. There was hardly a colliery salesman who 
knew what his position was or what coal he would have 
available, as telephonic communication with the collieries 
was interrupted and delays in getting telegrams through 
were quite abnormal. It was further expected that the 
pressure for coals would be so heavy that in view of the 
loss of output, equal in most cases to that of half a week, 
they would be quite unable to squeeze out any coals for 
sale on account of their heavy commitments. This 
week, however, things are better and have straightened 
themselves out somewhat. On Monday collieries were 
in a number of cases in trouble owing to shortage of 
wagons, but since then their position has improved and 
extremely firm conditions have developed. 


LATER. 


The coal market is distinctly firmer and promises to 
continue so right over the holidays. The demand is 
unusually heavy. Tonnage which has been delayed has 
now come to hand and the docks are full, the total number 
of steamers at Newport being, it is reported, quite a 


for months past, if not more so than at any time during 
the war. There are many steamers which will not be 
able to get under the tips for a week or ten days at the 
earliest. Under these circumstances colliery salesmen 
have all that they can do to meet their present obligations, 
and it is quite the exception for anyone to have coals to 
8 for sale. There is no real market for this reason, 
though business has been done in one large steam, not of 
Admiralty quality, at over 40s., and small lots of best 
Monmouthshires have changed hands at 40s. All colliery 
salesmen indicate 40s., except for No. 2 Rhondda large, 
which is worth 32s. to 33s., but in comparison with normal 
times business is quite of an infinitesimal character. 
Middlemen offer coals at lower figures than those named 
by colliery salesmen, but deals rarely mature, for the 
reason that they cannot stem. It is expected that the 
lightness of stems will very shortly have an adverse effect 
on outward freight rates, which already show a tendency 
to become irregular. Small coals have stiffened materially. 
Prices of best bunkers are up to 22s. to: 23s., very little, if 
any, being obtainable at the lower figure. Second 
qualities range about 20s. to 21s. and cargo sorts from 
13s. 6d. to 17s. 6d. Pitwood continues easy. 


The Budget. 


That satisfaction is felt with the Budget has been 
shown by the spirited demand for local securities, prin- 
cipally colliery shares. Business on Wednesday was 
very active, and a very firm and cheerful tone was shown 
in Stock Exchange circles. The proposals of the Chancellor 
are not as burdensome as was expected. The proposal 
which concerns traders most is that of the excess profits 
tax, which is increased from 50 to 60 per cent. So far as 
shipowners and the leading colliery undertakings are 
concerned, they can well stand the increase, but it is 
rather different with the smaller coal-exporting firms— 
those which show the most enterprise in looking abroad 
for business and developing their connections. They are, 
furthermore, hard hit, especially if before the war they 
had not done particularly well. Business under war 
conditions is for them far more difficult and intricate 
than in pre-war times. Before the war the local merchant 
advanced one-third of the freight, and the balance was 
payable at the discharging port. The charterers’ liability 
ceased when the cargo was loaded, but now shipowners 
insist on charterers on this side being responsible to them 
for the whole of the freight and any extra demurrage. 
This is very considerable. Whereas before the war the 
freight was about a fourth of the value of the cargo, now 
things are reversed and the freight is nearer three times 
more than the value of the cargo. The merchant is called 
upon to accept full responsibility, and if anything should 
go wrong with the buyer abroad he stands to lose badly. 
What many merchants feel is that business is so difficult 
and the risks so great that they are not justified in taking 
them, when, if things should turn out all right, 60 per 
cent. of their excess profits are taken from them, but, if 
anything should go wrong, they would have to stand the 
loss. The feeling among many exporters is that the in- 
crease in the tax is not calculated to encourage business, 
as the risks are altogether out of proportion to the returns, 
and that it places a check upon enterprise. 


Approximate Prices. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 38s. to 40s.; ordinaries, 
37s. to 38s.; best drys, 38s. to 40s.; ordinary drys, 35s. 
to 37s. 6d.; best bunker smalls, 20s. 6d. to 2ls.; best 
ordinaries, 19s. to 20s.; cargo smalls, 15s. 6d. to 17s.; 
inferiors, 13s. to 15s.; washed smalls, 2ls. to 23s.; best 
Monmouthshire black vein large, 38s. to 40s.; ordinary 
Western Valleys, 38s. to 40s.; best Eastern Valleys, 37s. 6d. 
to 40s.; seconds Eastern Valleys, 35s. to 37s. 6d. Bitu- 
minous coal :_ Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 37s. to 38s.; 
smalls, 26s. to 27s.; No. 2 Rhondda large, 32s. to 33s.; 
through, 25s. to 26s.; smalls, 17s. to 18s.; best washed 
nuts, 28s. to 30s.; seconds, 25s. to 27s.; best washed peas, 
27s. to 28s.; seconds, 24s. 6d. to 25s. 6d. Patent fuel, 
35s. to 37s. 6d. Coke: Special foundry, 60s. to 65s.; good 
foundry, 55s. to 60s.; furnace, 42s. 6d. to 47s. 6d. Pit- 
wood, ex ship, 45s. to 46s. 


Newport. 


Monmouthshire coals of all descriptions have 
been in good demand, but collieries have had practically 
no spare coals. Values generally are very firm, and the 
tendency is to remain so, with top figures obtainable for 
any parcels that can be secured. Small coals share the 
strong tone exhibited by large qualities. Approximate 
quotations :—Steam coal : Best Newport black vein large, 
38s. to 40s.; Western Valleys, 38s. to 40s.; Eastern Valleys, 
37s. to 38s.; other sorts, 35s. to 36s.; best smalls, 18s. 6d. 
to 19s. 6d.; seconds, 16s. to 18s. Bituminous coal: Best 
house, 22s. to 23s.; seconds, 21s. to 22s.; patent fuel, 
37s. to 38s. Pitwood, ex ship, 45s. to 47s. 


Swansea. 


There has been practically no change in anthracite 
coals, which are in marked contrast to steam qualities. 
Tonnage has come along better, but the improvement 
has not been reflected in coal values, which remain easy, 
except in the case of beans and peas, which are very steady. 
Approximate values :—Anthracite: Best malting large, 
23s. to 24s.; second malting large, 18s. to 19s. 6d.; big 
vein large, 15s. 6d. to 16s. 6d.; red vein large, 16s. 3d. to 
17s. 6d.; machine-made cobbles, 27s. to 28s. 3d.; French 
nuts, 26s. 6d. to 28s.; stove nuts, 25s. 6d. to 27s.; beans, 
29s. 3d. to 30s.; machine-made large peas, 21s. 3d. to 
22s. 3d.; rubbly culm, 9s. to 9s. 6d.; duff, 3s. 9d. to 4s. 3d. 
Steam coal: Best large, 32s. to 35s.; seconds, 26s. 6d. to 
28s.;. bunkers, 22s. 6d. to 25s. 6d.; smalls, 15s. to 16s. 
Bituminous coal : No. 3 Rhondda large, 30s. 6d. to 34s. 6d.; 
through and through, 25s. to 26s. 6d.; smalls, 19s. 6d. to 
21s. 9d.; patent fuel, 32s. to 35s. 


Tin-plate, &c. 


The iron and steel trades continue very active 
and values are very firm. Tin-plates are ls. better on 





the week, and there is every prospect of prices going 


higher. The Government is making fresh demands 
upon makers of steel bars for shipment to France, and this 
means increasing the difficulty of tin-plate manufacturers 
in getting material. Production of tin-plates last’ week 
showed a substantial reduction. The Welsh Sheet and 
Plate Makers’ Association has made a request that boys 
between the ages of thirteen and fourteen should be 
released from school in order to fill the vacancies in tin- 
plate works. Mr. Hilditch, H.M. Inspector of Factories, 
has interviewed the Swansea School Attendance Com- 
mittee for the purpose of hearing its views for submission 
to the Home-office. The Committee decided that it 
could not agree to a general release, but was prepared to 
consider special cases. Tin-plate and other quotations : 
L.C., 20 x 14 x 112 sheets, 32s. to 32s. 6d.; L.C., 28 x 20 
x 56 sheets, 32s. 9d. to’ 33s. 3d.; LC., 28 x 20 x 112 
sheets, 64s. 6d. to 65s. 6d.; I.C. ternes, 28 x 20 x 112 
sheets, 58s. 6d. to 59s. 6d.; galvanised sheets, 24 g., £28 
to £29 per ton, in bundles. Iron and steel: Pig iron: 
Welsh hematite, £7 10s. per ton dd., nominal; East 
Coast hematite, £7 10s. to £7 12s. 6d. per ton. Steel bars : 
Siemens, £13 10s. per ton; Bessemer, £13 10s. per ton. 
Steel rails, heavy sections, £11 perton. Iron ore: Rubio, 
39s. to 40s. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

Roya Institution oF Great Briratn.—Albemarle-street, 
Piccadilly, W. The Discourse will be delivered by Mr. William 
Samuel Lilly. The subject is ‘‘ A Plea for War.” At 5.30 p.m. 

Norru-East Coast INsTITuTION OF ENGINEERS AND SHIP- 
BUILDERS.—In the Lecture Theatre of the Literary and_Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. ‘‘ The 
Business Side of Science: Its Part in the Coming Economic 
Crisis,” by Mr. T. C. Elder. At 7.30 p.m. 


SATURDAY, APRIL 8ru. 


THe Norte or EnGianp Instirute oF MINING AND 
MECHANICAL ENGINEERS.—In the Wood Memorial Hall, New- 





castle-upon-Tyne. The following pepeee will be open for 
discussion :—~"* Modern American Coal Mining Methods, with 
Some Comparisons,” by Mr. Samuel Dean; ‘The Hirsch 

* The 


Portable Electric Lamp,’’ by Mr. Hiram H. Hirsch ; 
Logic of Trams,”” by Mr. John Gibson. The following paper 
will be read or taken as read :—*‘* The Influence of Incombustible 
Substances on Coal-dust Explosions,” by Mr. A. 8. Blatchford, 
M.Sc. At 2 p.m. 


TUESDAY, APRIL lIlrx. 


Tue Junror InstIrUTION OF ENGINEERS : MIDLAND SECTION. 
—At the Imperial Hotel, Temple-street, Birmingham. Paper 
by Mr. C. Turtle, ‘‘ Application of Chain Gear for Power Trans- 
mission.”’ At 7.30 p.m. 

MANCHESTER GEOLOGICAL AND MINING SoctetTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. ‘*‘ Economies in 
Coal Washing,” by Mr. Sherwood Hunter. The following paper 
will be open for discussion :—‘‘ The Connections between the 
North-Western European Coalfields,” by Professor X. Stainier. 
At 4 p.m. The House and Library Committee will meet at 
2.15 p.m. and the Council at 3 p.m. 

Roya Society or Arts,—John-street, Adelphi, London, 
W.C. Colonial Section. ‘*‘ The Forest Resources of Newfound- 
land,”’ by Sir Daniel Morris. At 4.30 p.m. 


WEDNESDAY, APRIL 12rx. 


Tae InstiruTion or AvTomoBILE ENGINEERS.—At the 
Surveyors’ Institution, 12, Great George-street, Westminster. 
“*From Engine to Axle,” by Major B. W. Shilson, A.S.C. At 
8 p.m. 

LiverPooL ENGINEERING Socrety.—At the Royal Institu- 
tion, Colquitt-street, Liverpool. ‘‘ Electric Power in Slate 
Quarries,”” by Mr. G. K. Paton. At 8 p.m. 

DyNAMICABLES.—ANNIVERSARY MEETING AND DINNER.— 
Trocadero Restaurant. At 7.30 p.m. 

THe ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. A lecture (illustrated 
by lantern slides) will be given by Mr. Gerald Stoney, F.R.S., 
on “Steam Turbines.”” At 8 p.m. 


THURSDAY, APRIL 13ru. 

Tae Institution oF ELectricaL ENGINEERS.—Victoria 
Embankment, London, W.C. Ordinary meeting. Discussion on 
“The Present Position of Electricity Supply in the United 
Kingdom, and the Steps to be taken to Improve and Strengthen 
it.” At 8 p.m. 

FRIDAY, APRIL l4ru. 

Tue InstiruTion oF MercuanicaL ENGIngERS.—General 
meeting at the Institution of Civil Engineers, Great George-street, 
Westminster. ‘“‘ Theory and Practice in the Filtration of Water,” 
by Walter Clemence. At 6 p.m. 

Roya Institution oF GREAT Britatn.—Albemarle-street, 
Piccadilly, W. The Discourse will be delivered by Professor 
Sir J.J.Thomson. The subject is ‘‘ The Genesis and Absorption 
of X-Rays.” At 5.30 p.m. 


TUESDAY, APRIL 18rx. 


Tue INSTITUTION OF CIVIL ENGINEERS.—Great George-street, 
Westminster, 8.W. Annual general meeting of Corporate 
Members. Report of the Council will be received and the 
Council and officers for the ensuing year will be elected. At 
5.30 p.m. 








ENHANCED SuHipsurtpine Faciiries at DuNnDEE.—The 
Caledon Shipbuilding Com: Qe Dundee, has now come 
to an arrangement with the Works Committee of the Dundee 
Harbour Board for an extension of its shipyard at the harbour, 
the construction of a new wharf and fitting-out crane, and the 
erection of a new boiler works, &c. The general effect of these 
new works will be greatly to enhance the company’s output of 
work, and enable it to deal with the construction and the <=. 
ment with machinery of vessels up to 600ft. in.length. The 
Caledon Company has in the past frequently ha4y refuse work 
offered it on account of insufficient facilities, and not long ago an 
important firm of shipowners offered to place an order with it 
for a steamship 600ft. in length if it could so arrange its works 
as to be capable of dealing with a vessel of that size. The 
Harbour Trust was again approached in this connection, and 
the scheme for extension and improvement just arranged is 
the out The sch includes the construction of a new 
jetty of ferro-concrete, the erection of a 130-ton crane on the 
river front, at which vessels of the dimensions stated can: be 
fitted with their machinery. The cost of the work is to be borne 
by the company, which will be granted a lease for twenty years 
of the present Caledon Shipyard and as much of the adjacent 
ground as will enable it to extend the berths and to erect new 








boiler works, 
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ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Headquarters : Chester House, Eccleston-place, 8.W. 


ORDERS. 
For week commending April 10th, 1916, by Lieut.-Colonel 
Clay, V.D., Commanding. 
Drills, 6.25 to 7.25, 7.25 to 8.25. 
Monday, April 10th,— Sections 1 and 2, Technical ; Sections 3 
and 4, Squad and Platoon. Signalling Class and Recruits. 
Tuesday, April 11th.—School of Arms, 6 to 7 p.m. 
Thursday, April 13th.—Shooting for Sections 3 and 4. 
Friday, April 14th.—Sections 3 and 4, Technical ; Sections 1 
and 2, Squad and Platoon. Signalling Class and Recruits. ~ 
Saturday, April 15th.— Adjutant’s Instruction Class at 
2.30 p.m. 
Sections for Technical parade at Headquarters, London 
Electrical Engineers, 46, Regency-street, S.W. 
Sections for Shooting parade at miniature ranges. 
Unless otherwise stated, all parades at Chester House. 
2. G. FLemMiIna, 
Company Commander and Acting Adjutant. 








CATALOGUES. 





THE Swedish General Electric Company, Limited, of Canada 
House, Kingsway, W.C., has sent us two new stock lists. One 
deals with two and three-phase dynamos and motors and the 
other single-phase motors and direct-current motors. In both 
cases large numbers of machines of different ratings are listed. 

ALEX. TURNBULL AND Co., Limited, of St. Mungo Works, 
Bishopbriggs, Glasgow, have sent us a complete set of catalogues. 
The “Turnval’’ patented safety valves and accessories for 
stationary, locomotive and marine boilers are dealt with in one 
of these catalogues. Another is devoted to the firm’s globe and 
suction stop valves for all pressures. A third describes parallel 
slide valves for high-pressure steam, sluice valves for steam and 
water, steam main isolating valves, expansion joints and steam 
traps, whilst a fourth is devoted to feed valves, check valves, 
blow-off valves and A.P. cocks, isolating valves, A.P. water 
gauges, steam gauges, steam whistles and syrens, ground plug 
cocks, anti-priming pipes, blow-off pipes, bends, tees, flanges, 
&c. All the catalogues are well illustrated and should be of 
considerable value to steam users. 











AERONAUTICAL INSPECTION DEPARTMENT.—There are still 
v ies for examiners in the Aeronautical Inspection Depart- 
ment, The pay, including allowances, is £3 15s., rising to 
£4 5s., with prospects of further advancement. Candidates 
should preferably Sy gusienen with a good theoretical educa- 
tion, practical experience in engineering and a working know- 
ledge of scientific measuring instruments. Preference will be 
given to those who are unlikely to be called up for military 
service, and who are not now usefully employed on war work. 
Applications should be made to the Chief Inspector, Aero- 
nautical Inspection Department, War-office, 13, Albemarle- 
street, London, W. 

LrverPoot ENGINEERING Socrety.—A paper on “ The 
Immediate Commercial Advantages of Experiment Tank Tests ” 
was read before the above Society on March 22nd by Mr. G. 8S. 
Baker, M. Inst. N.A. The author said that, without a tank, 
firms building very large and high-speed ships must in time 
resort to large-scale work, and those building less costly or less 
important vessels would stick to existing patterns or to those 
shapes which had already been tank tested.. Progress in propul- 
sion would inevitably be slow and sometimes ected 9 The 
author exhibited two slides of very different vessels, but in 
both cases the forms were suffering from defects which were 
only obvious to the ordinary man after the tests had been made. 
In both cases also the models looked clean and good, yet it was 
possible to reduce their resistance by over 10 per cent. in each 
case. Other examples were shown, one for the vessel as built 
and the other for a vessel of the same dimensions and displace- 
ment, but requiring nearly 40 per cent. less power—the tests 
were made when the ship was built. 

Royat InstiruT1ion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 3rd 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Mr. John Dewrance, Mr. Samuel Smiles, D.Sc., 
Mr. Arthur E. Parsons, and Mr. Samuel Nivison were elected 
members of the Royal Institution.—The following Day Lectures 
have been arranged for the after-Easter session :—Laurence 
Binyon, two lectures: (1) “‘ Indian and Persian Painting ” ; 
(2) “*Chinese Painting.” Professor Charles 8. Sherrington, 
two lectures: ‘‘ Harvey and Pavloff.”” Thomas Martin Lowry, 
two lectures: ‘Optical Research and Chemical Progress.” 
Sir Ray Lankester, three lectures: “‘ Flints and Flint Imple- 
ments.” Sir Alexander C. Mackenzie, three lectures: (1) ‘‘ The 
Beginnings of the Orchestra and its Instrumental Combinations”’; 
(2) and (3) ‘‘ Chamber Music and its Revival in England.” Pro- 
fessor W. H. Bragg, two lectures: ‘* X-Rays and Crystals: (1) 
New Methods of Research, (2) First Results and their Applica- 
tions ”’ (the Tyndall Lectures), Professor H. 8. Foxwell, two 
lectures: ‘*‘ The Finance of the Great War: New Problems and 
New Solutions ; How We Stand To-day, and What Lies Ahead.” 
Professor Sir James G. Frazer, two lectures: ‘‘ Folklore in the 
Old Testament.’’ The Friday Evening Discourses will be 
resumed on May 5th. Sir James Mackenzie Davidson: ‘“ Elec- 
trical Methods in Surgical Advance.’’ Arthur C. Benson: 
“*Vulgarity.”” Colonel Edmond H. Hills: ‘‘ The Movements 
of the Earth’s Pole.” Professor Charles G. Barkla: ‘‘ X-Rays.” 
Ernest Clarke: ‘‘ Eyesight and the War.” 

MANCHESTER ASSOCIATION OF ENGINEERS.—At the annual 

ting of the Manchester A iation of Engi s held on 
Saturday, March 24th, Mr. F. W. Reed, of Craven Brothers, 
Limited, was elected president for the year 1916-17. The 
sixtieth annual report of Council states that during the year 
there have been added ten members and two associate members, 
and after taking into account the loss by deaths, resignations, 
&c., the total number of members and associate members on 
the roll amounts to 638, as against 645 in the previous year. 
At the same meeting Mr. Dempster Smith submitted an interim 
report of the Tool Steel Research Committee on the experiments 
made at the School of Technology up to May 2Ist, 1915. This 
report is a supplement to the report of “‘ Past Experimental 
Work on Cutting Tools,”’ presented last year, for which work the 
Privy Council has granted to the Association the sum of £440 
to assist in the conduct of the experiments. The report dis- 
cusses the question of heat treatment on tool steel and the 
attempts ~ade by the Committee to ascertain whether uni- 
formity « sults could be obtained in any successive trials 
made under identical conditions. Tests have been made to 
ascertain whether a tool that has failed in use is less service- 
able after being simply re-ground, and, if so, whether heat 
treatment restores the tool to its original vitality. Stated 
very briefly, the conclusions so far arrived at are as follows :— 
Normalising shows no advantage for turning tools; that a tool 
which has only been raised to the hardening temperature at 
the cutting edge will deteriorate on re-grinding, whilst one that 
has been overheated at the cutting edge will improve on re- 
grinding, and that the methods of hardening adopted by experts 
show great variation both as to furnace temperature and dura- 
tion of treatment. The following members were elected on the 
Council of the Association :—Messrs. Etchells, Hillen, Bates, 
Hodgson and. Simpson, 














BRITISH PATENT SPECIFICATIONS. 


When an % tion is icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati: 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 

















STEAM GENERATORS. 


8151. June 2nd, 1915.—SupeRHEATER FOR LOocoMOTIVE, 
MARINE AND OTHER TUBULAR Borers, Heenan and Froude, 
Limited, Chapel Walks, Manchester, and J. N. D. Heenan. 

Each superheater tube A may be gilled as at B in accordance 
with a previous patent. These gills are apparently formed in 
ring-like sections. For each such tube A there is a separate 
connection box C, into which the end of the tube A is screwed. 
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An internal return tube D is swaged into an opening in the oppo- 
site wall of the box C. An inlet tube E leading from the saturated 
header F is connected to the interior of the box by means of a 
flange and set-up rim on its end. An outlet pipe G similarly 
connected to the box opposite the mouth of the pipe D carries 
off the steam to the superheated steam header H. The boxes 
C may be separately connected to the headers or they may be 
connected in pairs in series.—March 15th, 1916. 

12,037. August 20th, 1915.—SuperHeaTEeR, Schmidt’sche 
Heissdampf-Gesellschaft m.b.H., Cassel- Wilhelmshohe, Ger- 
many. 

Fig. 1 shows an ordinary arrangement of two superheater 
tubes A B inside a fire-tube C. According to the specification, 
this arrangement complicates the attachment of the superheater 
tube ends to the headers. Further, the latter portion of the 
return bend of each tube is useless for superheating purposes, 
pnd as the steam passes through these portions it may actually 
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be cooled. In Fig. 2 the proposed method is illustrated. The 
two loops are fused into one at the point D and are thence 
continued to the header by a single tube E of area equal to the 
combined area of the tubes AB. The inefficient cooling surface 
is thus reduced. In Fig. 3 a modification is shown in which 
the tubes are also united at the point F and are supplied with 
saturated steam by a single pipe G. This arrangement still 
further simplifies the attachment of the tube ends to the header. 
—March lbth, 1916. 
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LIGHTING AND HEATING. 


8753. June 14th, 1915.—Sarety Device ror Quartz Lamps, 
Dr. Hans Ludwig Heusner, of 17, Friedrichstrasse, Giessen, 
Germany. 

A A are two pressed metal caps enclosing the pole chambers of 
the lamp as closely as possible and cut away to a semi-circular 
form where the lighting tube is fitted. They serve to support 
the semi-cylindrical quartz protecting trough B, which may 
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either consist of completely clear material or which may be pro- 
vided at the lower part C with a thin layer of milk-white quartz, 
so that the most intense rays of light which are emitted vertically 
downwards are somewhat screened. A milk-white glass more 





or less rer aN to the ultra-violet rays may be employed in 
place of quartz.—March 15th, 1916. 


14,746. October 19th, 1915.—ImMPROVEMENTS IN OR RELATING 
to Exrecrric Heatinc Apparatus, Automatic Telephone 
Manufacturing Company, Limited, of Milton-road, Edge- 
lane, Liverpool, and Charles Herbert Archer, of 28, Holland- 
street, Fairfield, Liverpool. 

The bars A are composed of highly refractory material, such 
as toughened fire-clay, fused silica, highly compressed asbestos 
composition or the like, which may be of any suitable shape or 
size, provided with bosses in conjunction with anchoring or tie 
projections C suitably spaced to receive the heating medium D 
on the faces thereof. The heating medium may be a 
helix of the usual nickel-chrome wire or tape, or may be a 
straight wire or resistor of any other form suitable for 
stretching from bar to bar. The bosses B may either be 
moulded as part and parcel of the refractory bar, or may be 
of metal, split pins or other studs inserted in holes provided to 
receive them in the bars. The bars are set at an angle suitably 
to retain the heating medium D in position to prevent slipping 
over the bosses. The bars may be provided with a hole M 
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through the axis thereof to take a metallic rod or strengthening 
piece. On the ends of the projections C other smaller projec- 
tions E may be provided, which engage with the sides of the 
heating medium D, thus anchoring same between the bosses B 
and the projections C, giving greater security to~the heating 
medium. Or, instead of the projections C, other projections 
such as W may be provided, having the same smaller pro- 
jections on the side thereof next the heating medium, 
substantially for the purpose of anchoring. The bars A 
are joined together or supported at their ends by brackets. The 
brackets K may be of the same refractory material as the bars 
and moulded integrally therewith, or the bracket may be a 
metal casting or stamping bent to the proper shape and attached 
to the bars by means of screws or bolts H. The brackets K 
form the medium through which the element is attached to the 
frame of the heater, and for this purpose are provided with 
holes L for receiving fixing serews.—March 15th, 1916. 


INTERNAL COMBUSTION ENGINES. 


5587. April 13th, 1915.—Gas Enerne, F. H. “Jie Broad 
Sanctuary Chambers, Westminster, London, S.W. 

This is a four-stroke cycle engine with three pistons. A is the 
main piston, which is connected by rod to the crank shaft. The 
secondary piston B is of the same diameter as the main piston, 
is situated above it, and is connected to the half-time shaft C 
by means of an arm D, rod E, and excentric F. The tertiary 
piston G is situated within the secondary and is similarly con- 
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nected to the half-time shaft, but its excentric H has only half 
the throw of the excentric F. J is the exhaust port and K the 
inlet. Passages L are formed through the secondary piston and 
terminate in port mouths round the inner wall, which mouths 
are controlled by the movement of the tertiary piston. The 
tertiary piston covers the mouths during the compression and 
power strokes and uncovers them during the exhaust and fuel 
inlet strokes.—March 15th, 1916. 


TELEGRAPHS AND TELEPHONES. 


3954. March 12th, 1915.—IMPROVEMENTS IN OR RELATING TO 
WrrEtess TELEGRAPHY OR TELEPHONY, Naamlooze Ven- 
nootschap de Nederlandsche Thermotelephoon Maats- 
chappij, of Kruisstraat 7, Utrecht, Holland. 

This invention relates to improvements in a system of wireless 
transmission of electric waves for the purpose of telegraphy and 
telephony. The invention is based on the discovery that when 
using in wireless telegraphy or telephony # receiver in the form 
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of a thermic telephone, the detector, which in systems used 





hitherto is provided between the aerial conductor and the 


telephone, can be omitted. By the term “ thermic telephone ” 
is means a telephone having a conductor, say, of very fine wire, 
which is heated by the current and sets up sound waves. The 
aerial conductor A of the receiving station is connected with a 
thermic telephone B, which is preferably earthed through an 
nduetion coil C provided with means for regulating the induct- 
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ance thereof. It is found that the reproduction of the sound 
by the thermic telephone is greatly improved within certain 
limits by increasing the internal resistance of the telephone. 
From the foregoing description it will be understood that the 
improved system is simple in construction and requires but 
little space. Besides this the operation of the system is very 
simple. For these reasons the improved system is particularly 
suitable for use in wireless telegraphy and telephony on battle- 
fields and on shipboard.— March 15th, 1916. 


SHIPS AND BOATS. 


17,358. December 10th, 1915.—SuBMarinE Hutt Constrvuc- 
TION, E. Cerio, 108, Via Veneto, Rome, Italy. 

The hull of this submarine is of the torpedo-boat pattern and 
contains two- large and two small tube-like chambers A BC D. 
Each such chamber is sub-divided by water-tight bulkheads E. 
The two large chambers enclose the propulsive machinery and the 
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two small chambers contain the armament details. The space 
F between the two large chambers is water-tight and is intended 
to house the crew and the controlling gear. G is a bridge. Fuel 
and ballast are stored in the spaces H. Water-tight doors are 
provided at J.— March 15th, 1916. 


ORDNANCE AND ARMOUR. 


15,941. July 3rd, 1914.—Arrcrarr Bos, 4A. 
345, St. John-street, London, E.C. 

This bomb is liberated from the discharging apparatus— 
which forms the subject of another specification simultaneously 
published—by the withdrawal of a rod A passing through a hole 
in its nose. To facilitate this withdrawal the hole in the nose 
may be provided with balls as shown. The bursting charge is 
ignited by a primer B. This primer is carried in a member C 


Danielsson, 
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within the nose and normally supported in its highest position 
by the rod A, which passes through a hole in it. On the with- 
drawal of the rod the member C is kept in its highest position 
by the spring shown, until on impact its inertia causes it to 
overcome the force of the spring. On its descent the ends of 
the fuse D strike the walls of the cylinder E and are ignited by 


MINES AND METALS. 


3953. March 12th, 1915.—ImPROVEMENTS IN OR RELATING 
to Exvectrric Furnaces, Ernest Kilburn Scott, of Osborne 
House, Belvedere, Kent, and Fred Howles, of Glepluce, 
Waterpark-road, Broughton Park, Manchester. 

The furnace is intended to work on a three-phase circuit. 
Each of the electrodes comprises a hollow shield-like body or 
plate A and tubular stems or connections A! which pass through 
the wall B of the furnace. The shape of the plates A is such 
that when the electrodes are in position they enclose a central 
space roughly in the form of an inverted cone, access to that 
space being afforded at the bottom, é.e., the apex of the inverted 
cone and through the slots or spaces C separating one electrode 
from its neighbour. The air to be treated is admitted from the 
bottom of the furnace through a pipe D provided with a central 
pine D', so that the air entering = through the annular space 

1! between the pipe and the plug, and thus tends to pass first 
to the outside of the electrodes. The top of the space in the 
furnace surrounding the electrodes is enclosed by a baffle E of 
refractory material. Thus the air has to pass into the central 
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space through the slots or spaces C through the are which fills 
the space between the electrodes, and thence up through the 
central opening in the baffle E. A second baffle E? may be pro- 
vided to cause the air to enter through the lower portions of the 
spaces C. In close proximity to the baffle E and preferably 
adjustably supported relatively to the furnace B, is a steam 
generator F with heating flues F'. The functions of a steam 
generator so placed are well known. The electrodes are water- 
cooled and the hollow plate or body A is provided with a vertical 
diaphragm A™ extending from the bottom nearly to the top. 
Water flows, as indicated by the arrows, along one of the tubular 
stems A! up one half of the hollow body A, down the other half 
of that body, and out along the other pipe or steam A!. In 
order that the face of the electrodes, which is liable to be pitted 
or burnt, may be readily renewed, detachable plates A™! may be 
provided.— March 15th, 1916. 


MISCELLANEOUS. 


3642. March 8th, 1915.—StTeam Trap, W. B. Gibson, 1280, 
Springburn-road, Glasgow. 

The float A of this trap is open at the top and carries on a 
rod a piston valve B, which within the range of movement 
permitted by the stops C controls two ports DE. In the 
normal position, that shown, the port D is open and E closed, 
so that the full pressure within the trap chamber is allowed to 
act on top of a piston F, which holds the main discharge valve 
G on its seat. When sufficient condensed steam accumulates 
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within the trap chamber it begins to overflow into the float, 
destroying its buoyancy and causing it to descend. This 
results in the port D being closed and the port E opened. The 
pera above the piston F is thus relisved by way of the pipe 

leading into the outlet. The pressure within the trap chamber 
then forces the water in the float up the pipe J into the outlet 
until the buoyancy of the float is restored, when it falls and the 
cycle is repeated.— March 15th, 1916. 








Contracts.—The Midland Rajlway Company has accepted 
the tender of the General Electric Company, Limited, for the 
supply of Osram drawn-wire lamps for the ensuing six months. 
—During the last few weeks the firm of Ferranti Limited has 
received orders from abroad to the total value of £46,000. The 
goods ordered include switchgear and transformers for France 
and Holland ; transformers and meters for Denmark ; instru- 
ments and meters for Russia, and meters for South America, 


THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars,upon the Patents Register. If any patent listed has 
been assigned io, or is the property of, anon-enemy proprietor 
the law does not apply. 





On one of the patents given below £35 and on each of the 
remainder £26 have been paid in renewal fees. 


No. 17,688/08.—Pliers. In wire-cutting pliers, the fixed 
cutting jaw having a horn-like extension and the pivoted 
cutting jaw are both removably secured in the head by screw 
bolts, the jaw being operated from the movable handle pivoted 
on the bolt by a knee-joint, which is arranged to obtain great 
leverage. Vogel and Noot, Vienna. 

No. 17,754/08.—-Steam generators. Water-tube _ boilers ; 
superheaters, steam. In order to prevent the circulation of 
hot gases through the superheaters fitted in a water-tube boiler, 
when the flow of gases through the boiler itself has been stopped, 
the boiler tubes are arranged to form chambers through which 
the hot gases pass in a downward direction before entering the 
superheaters. The hot gases enter the chambers through 
apertures formed by laterally splaying the upper ends of the 
tubes. Similarly-formed apertures are provided at the lower 
part of the chambers, and in the front walls of the superheaters. 
Schmidt, W., Germany. 

No. 17,835/08._-Dynamo-electric machines. Dynamos, alter- 
nating-current; dynamos and motors combined as trans- 
formers. High-frequency currents for wireless telegraphy, &c., 
are produced by a dynamo, the rotor currents of which are led 
to the stator in such manner as to give a cumulative frequency 
effect. Goldschmidt, R., Germany. 

No. 18,114/08.—Bearings. A cage for ball bearings com- 
prises a ring to which a number of strips of sheet metal are 
secured and bent to embrace the balls. The strips have tongues 
which are inserted in slots in the ring and bent over. Deutsche 
Waffen und Munitionsfabriken, Berlin. Dated November 22nd, 
1907. 

No. 18,241/08.—Torpedo engines. Relates to apparatus 

for supplying a mixture of steam and combustion products to 
motors for driving torpedoes, of the type in which continuous 
combustion takes place in a chamber supplied with compressed 
air, liquid fuel and water, and consists in a controlling device 
by means of which the supply of liquid fuel, the ignition, and 
the supply of water are retarded so that the motors may be 
started gently without noise. The device also prevents admis- 
sion of water and liquid fuel to the chamber should the torpedo 
be accidentally overturned before the motors are started. 
Gesztesy, J., Austria. 
No. 18,278708.—Electric incandescent lamps; glass manu- 
facture. A filament-carrying stem is sealed into a bulb in one 
operation without previous working of the bulb blank, by 
melting down the neck of the blank by blow-pipes ina sealing 
machine. The excess of glass below the joint strains together 
the parts to be united and then drops off. Kremenezky, J., 
Vienna. 

No. 18,279/08.—Glass manufacture : shaping, making electric 

lamp bulbs. In an apparatus for sealing the filament carriers 
into the bulbs of incandescent electric lamps, or for performing 
similar operations on glass articles, the bulb is held in a carrier 
and the filament carrier is mounted on a spindle. The carrier 
and the spindle are rotated within a fixed frame at the same 
speed by spur gearing, the spindle being movable axially to 
bring the filament carrier into contact with the bulb. The 
junction is heated by blowpipes as usual, and is worked by tools 
applied by hand. Kremenezky, J., Vienna. 
No. 18,513/08.—Electric furnaces. In order to reduce 
dispersion from the edges of laminew forming the magnetic 
circuit of an induction furnace, the limbs of the cores are made 
wider than the thickness of the assembled laminz, so that each 
limb forms an elongated rectangle in cross-section. The joints 
between the vertical limbs and the yoke pieces are made between 
the edges of the laminz. Rochling’sche Eisen-und Stahlwerke 
Ges., and Rodenhauser, W., Germany. Dated February 26th, 
1907. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, March 22nd. 

Mitts continue to turn business away, notwithstanding 
prices are at a dangerous high level of 3 cents at mill, 2.75 for 
bars, 2.50 for shapes. Large rail orders are coming in. Roads 
are placing orders for 1917 delivery. It is estimated that 
within a month orders for two million tons will have been 
placed. There are domestic inquiries for cars up to a total of 
nearly 15,000, and inquiries from abroad very largely exceed 
that number. Large orders have just been placed for shrapnel. 
Plates have moved up 5dols. per ton. The Pennsylvania 
Shipbuilding Company has placed orders for 10,400 tons for 
six vessels to be delivered within the next eighteen months. 
Shipbuilders are declining five tons of tonnage for every one 
ton accepted. European countries are buying Bessemer heavily. 
Italy has just taken 10,000 tons of Bessemer. French interests 
want to arrange for 200 tons a day until the end of the war. 
Pig iron contracts are rushing in for immense quantities. 
Canadian buyers are trying to crowd in orders. The Bethlehem 
Steel Company’s profits for the past year were 17,762,812 dols., 
or over three times those of the previous year. On December 
31st the value of the orders booked by that firm amounted to 
175,432,896 dols.. The company offers to furnish armour 
plate at 395 dols.—or, say, £79—a ton. This is done to meet 
the Government sch to establish an armour-plate plant, to 
cost eleven million dollars, with a capacity of 20,000 tons a year, 
which is double the average requirements for twenty years. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Epwarp Le Bas anp Co., of Dock House, Billiter-street, 
London, E.C., inform us that they have taken up the sole 
selling rights for Great Britain, &c., of patent asbestos protected 
steel sheets, trade mark ‘‘ A P M.” 

Mr. T. Lester Jones asks us to state, in order to remove 
possible misapprehension in connection with the notice which 
has appeared in several trade journals of the voluntary liquida- 
tion of Bell and Smart (1913), Limited, that he has purchased the 
business from the old company, and that a new company isin 
process of formation and will shortly be registered in the name 
of Bell and Smart, Limited, to carry on the business upon the 











the friction so produced.—March 15th, 1916. 





Australia, China, India, Spain, and other countries. 


same lines as heretofore. ; 
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THE POOLING OF RAILWAY WAGONS. 





Every now and again, when the question of con- 
gestion on the railways is discussed, the pooling of 
railway wagons is suggested as a remedy. It is 
generally known that there is a shortage of rolling 
stock, and when empty wagons are seen on trains 
it is a natural assumption that this is indicative of 
waste which could be avoided were wagons used 
in common instead of being returned empty to 
their owner. 

The question of congestion was dealt with some- 
what fully in our issue of March 17th, and we then 
showed that so far as wagons were concerned there 
had been a shortage, due partly to the loading of 
wagons before the whole of the consignment 
was ready, their being kept under load at the 
destination longer than was necessary, and the 
abnormal number of vehicles under and awaiting 
repair due to the shops being engaged on Govern- 
ment work, the high price of material, the scarcity 
of labour, and the advanced cost of the latter. Better 
use of the wagons has now been obtained owing to 
action by the Ministry of Munitions, and we have 
reason to believe that something will shortly be done 
to expedite the delayed repairs. As to the number 
of wagons under repair we have made some calcu- 
lations. According to their annual reports, the 
fifteen leading English railway companies owned, 
at the end of the year 1913, 580,209 railway wagons 
of every kind, including goods brake vans. These 
fifteen companies had awaiting repair at that time 
a total of 16,320 wagons, or 2.8 per cent. of the 
whole. From a remark made to us by the chairman 
of a certain railway which, in normal times, had 
about 1000 wagons under repair, we expect that the 
number now out of commission is about 10 per cent. 
of the whole. The suggestion, then, that wagons 
should be used in common has very great claims for 
attention. 

The matter is one that was referred to in the 
debate in the House in February, 1915, when the 
necessaries of life were under discussion. Since 
then it has been mentioned in the reports of two 
departmental committees. One—the Retail Coal 
Prices Committee—recommended that all coal wagons 
should be worked as though they belonged to one 
company, and the other—the Coal Mining Organisa- 
tion Committee—said in its second report, ‘‘ We have 
therefore considered how far relief could be obtained 
in the direction of reducing the amount of work to 
be overtaken by the locomotive power likely to be 
available to deal with the coal traffic. In this con- 
nection we have been advised that considerable 
advantage would be secured by some system of 
pooling of traders’ and railway wagons in different 
districts. We recognise, however, that the value 
of such proposal would depend on the simplicity and 
efficiency of the system of pooling that might be 
adopted, and also that it would be most desirable 
that the proposed system should, if possible, be 
adopted with the concurrence of the coalowners 
and other interested parties in different parts of 
the country. We recommend, therefore, that with- 
out delay the Railway Executive Committee be 
advised to prepare a scheme of pooling suitable to 
the various districts, and that it be submitted to 
the coalowners and others for their consideration 
in the national interest. The Government might 
consider, upon the situation thus disclosed, as to the 
desirability of legislation upon the question. It 
should be understood that any such scheme would 
operate only during the period of the war.” 

Wagon pooling has also, it is believed, been under 
the consideration of the Port and Transit Com- 
mittee, of which body Sir Sam Fay, the general 
manager of the Great Central Railway, is a 
member ; but no official pronouncement as to this 
particular subject has as yet been made by this 
Committee. 

In the extract given above from the report of the 
Coal Mining Organisation Committee mention is 
made of traders’ and railway wagons. These are 
privately-owned wagons—owned by collieries, coal 
merchants and other traders or belonging to wagon- 
owning companies which lease them out to traders 
and even to railway companies—and wagons 
belonging to railway companies. The number 
of the latter in England, Wales and Scotland was, 
according to the Board of Trade Railway Returns 
—Cd. 8038—on December 31st, 1913,- 738,360. 
As possibly only the open trucks and mineral wagons, 
and not the covered wagons and cattle trucks, would 
be considered in any pooling scheme, it should be 
noted that there were 583,656 open trucks and 
mineral wagons. The number of traders’ wagons 
is uncertain. When the question of. either-side 
brakes and automatic couplings was under con- 
sideration, a census was taken and the number then 
given was 650,000. We have all along had our 
doubt: as to the accuracy of this figure, since we learnt 
that at many places where collieries were served by 
two companies the wagons were counted twice 
over, We think, then, that the census figure should 
have been nearer 600,000. Since then many new 
wagons have been built, so that the number now 
may be estimated at 650,000. It will therefore be 
seen that in any pooling scheme there are, if not more, 





at least as many privately-owned as railway-owned 
wagons. 

It is not alone the magnitude of the question, as 
reckoned by numbers, that provides a problem, but, as 
regards both traders and railways, the different owner- 
ships, the variation in the types of wagons and of their 
value have to be borne in mind. More important and 
difficult is the fact that the private owner has a 
legal standing on the railway. He has not only been 
accepted, but, in former years, was requested to 
come; in fact, there were privately-owned wagons 
before the railways had any, as it was not until about 
the year 1833 that the companies themselves started 
to act as carriers. 

The pooling of railway-owned wagons is not a 
new subject. We happen to know that after the 
agreement as to pooling receipts was made in 1909 
between the London and North-Western, Midland 
and Lancashire and Yorkshire companies, one of the 
earliest possible economies considered was that of 
the joint use of wagons, but this was found to be 
impracticable owing to the first-named company 
having such a large number of wagons of a carry- 
ing capacity of six tons only, and therefore the 
exchange would not have been an equitable one. 
Confirmation of this attitude is to be found in the 
speech of the Chairman of the Lancashire and York- 
shire Company at the annual meeting just over a 
year ago. On that occasion Sir George Armytage 
said that pooling of wagons would not suit that 
company, seeing that the average carrying capacity 
of its wagons was ten tons, while that of other 
companies’ wagons was only six tons. The three 
southern Scottish companies, when they adopted 
their non-competitive agreement in 1911, considered 
this question and sent a deputation to Germany to 
study the workings of the German Wagon Union. 
No scheme was, however, considered practicable, 
owing to the necessity for pooling traders’ wagons 
also, and this, as we have seen, could not be done 
without parliamentary sanction. 

The difficulty as to the variation in the carrying 
capacity is not the only problem. Some companies 
have equipped their stock with various accessories 
and so differ from their neighbours. Their wagons, 
for instance, are fitted for oil lubrication, or they have 
supports for the wagon sheets, or continuous brake 
equipment or either side brakes. Not all the com- 
panies have the same proportionate number of 
wagons, and one consequence of a pool might be 
that not only would a company which had wagons 
in poor condition reap the benefit of its neighbour’s 
better-maintained stock, but that an improvident 
company might be as well off as one with a good 
stock of wagons. 

But the main objection against a pool of railway- 
owned wagons lies in the fact that productive areas 
cannot exist without. 2 constant supply of empty 
wagons. The Furness and North Staffordshire 
districts are cases in point. The former receives pig 
iron and coke and sends out rails and steel plate and 
even guns—traffic which requires wagons of a different 
class from those which enter the Furness district. 
Clay is taken into the “ Potteries,’ but it is china 
that is sent away. As Mr. Tonman Mosley told the 
shareholders of the North Staffordshire Company at 
the recent annual meeting, when discussing the 
question of pooling wagons, “‘ There is an additional 
difficulty in that wagons used for a particular 
class of traffic are unsuitable for other classes of 
traffic. This—the North Staffordshire—district 
would be severely handicapped in its trades and 
industries by increased delay in returning wagons. 
Moreover, its production, for dispatch to out- 
side districts, exceeds in bulk and differs in classi- 
fication very considerably when compared with 
the outward and inwards traffic in many less pro- 
ductive districts.” 

Another important point is the question of repairing 
wagons, %.e., the repair by company A. of wagons 
belonging to company B., which may become defec- 
tive while on the railway of the latter. So far as 
railways are concerned at present the question will 
not arise, seeing that all receipts are paid in to the 
Government, and the latter makes good the net 
receipts. In the German Wagon Union any repairs 
required are carried out by the district on which the 
defective wagon is found, and the owning district is 
charged with the cost. This must, however, be a 
system that is productive of many disputes. 

A point that must not be lost sight of is the neces- 
sary supply, were all railway-owned wagons pooled, 
of wagons to the smaller companies. According to 
the annual reports for the year 1913, the seventeen 
main railway systems of England had an aggregate 
of 344,333 open wagons of twelve tons or less capacity. 
Of these the five biggest companies had 239,783 ; the 
tripartite—the Great Northern, Great Eastern and 
Great Central—owned 69,015, the three Southern 
companies had 21,337, and the smaller possessed 
14,198. The companies in the last group and the 
wagons they owned were :—Cambrian, 1421; Fur- 
ness, 3815; Hull and Barnsley, 2859 ; Maryport and 
Carlisle, 506; Midland and South-Western Junction, 
227; North Staffordshire, 5370. Moreover, the 
majority of these were good wagons, there being but 
2 on the Cambrian, 1420 on the Furness, 55 on 
the Maryport and Carlisle, and 449 on the North 
Staffordshire that were of under eight tons capacity. 





In normal times these companies can count on the 
return of their wagons, as the other companies have 
to pay a demurrage for each day they are absent from 
the owning line. Demurrage charges, as between 
companies, have not been made since the Government 
assumed control of the railways, so that there is 
now no hurry to get a foreign wagon home again. 
The smaller companies labour under the further disad- 
vantage that, whilst the large systems have numerous 
exchange points between themselves, the smaller com- 
panies have but few, and their wagons do not find 
their way back to the owning line so quickly. Great 
care would therefore have to be exercised to see 
that the smaller companies did not suffer by the 
existence of a general pool. 

The fact that the nation is at war has, however, 
led to many difficulties being smoothed over or 
rendered more capable of adjustment. The first 
thing that was done after the question of pooling 
was raised in Parliament was to modify the Railway 
Clearing House regulations as to foreign wagons, 7.e., 
wagons owned by a different company to that owning 
the railway on which the wagon is; the latter is 
known as the home company. Prior to last July 
a foreign wagon had to be returned to the owning 
company empty and by the same route that it came. 
For instance, a Great Northern wagon handed to the 
Midland at Nottingham could not be handed back 
at Peterborough. The requirement as to the vehicle 
going back empty did, however, allow for it to be 
used for a consignment for the owning company, 
but it had to travel through the junction by which 
it came. The home company was not, however, 
obliged to use the “ foreign ’’ wagon, nor did it do so 
unless it had no wagon of its own. To use the foreign 
wagon meant that a payment had to be made for its 
use, besides the loss from not using its own stock. 
But in July last it was agreed among all the com- 
panies that a foreign wagon could be re-used, even 
if the home company had wagons on hand, for a 
consignment anywhere on its way back to the 
owning company, and the exchange could be made 
at any point. This, of course, has given a greater 
movement per wagon and reduced the empty wagon 
mileage. 

And, notwithstanding all these difficulties, a start 
has been made with a wagon pooling scheme. For 
the present only the ordinary open wagons have been 
dealt with, the covered vans, cattle wagons, and all 
trucks of special size and for special use have been 
kept outside and reserved for traffic from or to the 
owning company. We have pointed out some of 
the troubles that pooling entails, and it speaks well 
for the management of our railways that it has been 
possible to sink differences and evolve a scheme 
which bids fair to be a success. 

The first companies to join in a pool were the 
tripartite—the Great Northern, Great Eastern and 
Great Central. On December 9th last it was 
announced that, ‘‘Commencing Monday, December 
13th, 1915, and until further notice, Great Northern, 
Great Central and Great Eastern ordinary open 
goods wagons, having sides of three or more planks, 
and also the wagon sheets of those companies, must 
be dealt with and used as common stock for. the 
purposes of ‘the three companies.’”’ These systems 
had, on December 31st, 1913, 69,015 open wagons 
of 12 tons or under capacity, as follows :—Great 
Northern, 31,792; Great Eastern, 19,159; and 
Great Central, 18,064. It should be noted that 
the first two companies named do not show any 
mineral wagons in their returns, and therefore must 
use open wagons for whatever minerals they have to 
carry in their own trucks. The Great Central had 
8275 mineral wagons, which, it will be noted, are 
not included in the pool of these three companies, 
as announced above. 

Now, the five biggest companies have come into a 
pool as from the 2nd inst. These companies and the 
open wagons of 12 tons and under capacity they 
respectively owned on December 3lst, 1913, are :— 
London and North-Western, 44,127 ; Great Western, 
54,142; Midland, 82,313; North-Eastern, 34,892 ; 
and Lancashire and Yorkshire, 24,309. The last- 
named showed no mineral wagons in its return, the 
Great Western only 798 under 8 tons, and the 
London and North-Western only 8995 of 12 tons and 
under. The Midland had 18,309 of 12 tons and under 
and the North-Eastern 44,910. The following wagons 
are excluded from this pool :—All coke wagons ; all 
wagons which have not side doors the full depth of 
the wagon; all wagons exceeding 21ft. in length 
over buffers and 10ft. 6in. in wheel base; Great 
Western vacuum-fitted stock; Great Western high- 
sided wagons used for military horses; Midland 
hopper bottom, end door, 9nd 12-ton high-sided 
wagons ;, North-Eastern open <sh, salt, and sleeper 
wagons. “~ : 

The three southern Scottistr4gommpanies are now 
engaged in considering a railway-owned wagon 
pooling scheme, an interesting feature of which will, 
we believe, be the way in which the balance between 
the companies will be maintained. 

As regards the proportionate division of wagons 
between those companies which form the two English 
pools, no information has been officially announced. 
We believe, however, that the matter is cared for 
by the Railway Clearing House, whose number-takers 
can keep the records of what wagons pass. 
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MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. IIL.* 
WASHING MACHINES AND KIERS. 
WE now came to the appliances used in the washing | 
process. This is carried out with cold water in com- | 
paratively simple machines made by several firms, | 

















Fig. 13—FARMER’S WASHING MACHINE 


including John Downham and Co., Bury ; D. Stewart | 


and Co,, Limited, Glasgow ; John Jardine, Notting- 
ham; Sir James Farmer and Sons, Salford; A. 
Edmeston and Sons, Limited, Patricroft ; and Mather 
and Platt, Limited, Manchester. The washing 
process has for its object to eliminate some of the 


| ins two strands through “‘ pot eyes ’’ on the machine | zontal kier, in which the cloth is contained in two 
through the nip of the bowls and under the roller | | Wagons A, B. These are of galvanised iron and run 
at the bottom of the box, then up through the spaces | on rails on the floor of the bleach croft. Each kier 
in the peg rail. The process is repeated until about is provided with four wagons, of which two, con- 
nine strands have been arranged on the bowls and | taining the cloth being boiled, are inside the kier 
running spirally towards the middle from each end. | while the other two are being emptied. The cus. 
|The two ends are then led out through “ pot eyes” | tomary size of this kier is 16ft. in length by 7ft. 
| and winces to the place where the cloth is to lie in | diameter, and it holds 3} tons of cloth. The door ( 
|soak. <A typical washing machine, made by Sir is of wedge form made steam-tight against a steel 
James Farmer and Sons, is illustrated in Fig. 13. | ring with an india-rubber ring behind it. When 
From this machine the cloth is led to and through | lowered into position it is locked by means of a cam 
a somewhat similar appliance in which it is impreg- /and lever, and there are no bolts to screw up or 
nated with milk of lime or lye, according to the! undo. The time required to open the kier door, 
bleaching process to be adopted. Its progress is then 'to run out the wagons, run in a fresh pair, close the 
continued to the bleaching kier. Kiers are of two | door and have the kier ready for work again is about 
The wagons are moved about by a 


main classes, namely, low and high pressure, and | 10 minutes. 


| 


they are built from 6ft. to 9ft. diameter. 

The illustration Fig. 14 represents a_ sectional | 
| view of a low-pressure or open kier made by Sir | 
James Farmer and Sons, Limited, which is either | 
made as a single casting for small sizes or built up | 
in segments or plates. In the drawing A is the | 
steam jet which boils the liquor and forces it up | 
the ‘‘ puffer” pipe B. At the top of the pipe the | 
liquor comes in contact with the bonnet, which | 
causes it to spread in the form of a shower over the | 
surface of the cloth. It then percolates through | 
the latter and through the grid, and is again forced | 
up the pipe and so is kept in a constant state of cir- 
culation. Many bleachers object to the introduction | 
of the steam direct into the liquor owing to the | 
possibility of dirty matter being carried from the | 
boiler or engine in the steam, and thus damaging the | 
fabric. To avoid this the water is raised to the 
necessary temperature in a heater which is some- 
times inserted in the kier as in Fig. 15. In this 
arrangement, which is made by Royles Limited, | 
| Irlam, high-pressure steam acting in a heater made 
| of Row’s corrugated tubes boils the liquor in contact | 
with the tubes, and causes an upward flow of water | 
and steam through the puffer pipe, whence it flows 
| over ane through the cloth back again to the part 
| of the kier below the grid and the process continues. | 
| The heater is provided with a steam trap to get rid 
of the water of condensation. The advantage of | 
the indented tube over the plain round tube for | 
| this purpose is its superior efficiency, thus enabling | 
‘the maximum of effect to be obtained from the | 
;minimum of tube surface. The tubes are usually | 
| made of copper, but in bleach crofts, in which caustic | 
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Fig. 16—VERTICAL HIGH-PRESSURE KIER 


chain and power driven capstan. They are water- 





| soda is used, steel tubes are advisable on account 
of the destructive action of this ingredient on copper. 

Fig. 16 represents a type of vertical high-pressure 
kier made by Mather and Platt, Limited, Manchester. | 
|It consists of a cylindrical wrought iron or mild 
‘steel boiler about 6ft. 6in. diameter by 9ft. long | 
and capable of holding two tons of cloth. The 
joints are flush on the inside, with countersunk 
rivet heads to give a smooth surface. Access to the 
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B |interior is gained by a large central opening in the 
| top fitted with a hinged cover secured by eye-bolts 
|and wing nuts and made steam-tight with a sunk 

2 | packing. Through the opening the cloth saturated 
7 A | with milk of lime or with caustic soda is piled into 


| the kier and distributed by boys inside with sticks 


| tight and are fitted with perforated false bottoms 


with a liquor chamber below. Below the centre 


| of the liquor chamber there projects a sliding telescope 


pipe DE, with faced flange. In the centre of the 
kier under thé wagon there is a horizontal pipe F 
with flat planed top and ashort inclined plane at the 


|front end. When the wagons are run into the kier, 


the flange of the telescopic pipe of each slides along 


| the flat top of the horizontal pipe till the wagon 
‘reaches its proper position, when it is arrested by 
| a stop on the rails and the telescopic pipes are then 


exactly over circular holes of similar diameter in the 
flat top of the longitudinal pipe. A spring on the tele- 
scope pipes ensures the making of a tight joint. 
From the centre of this longitudinal pipe a connection 
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Fig. 14—SECTIONAL 
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impurities contained in the fabric and to render | 





| to guide it, who tread it down evenly. When full 
| the cover is secured, the liquor is run in and the 
| circulation commenced. The liquor passes through 
| the cast iron grid at the bottom to the suction side | delivery side of this 
of the centrifugal pump, which forces it through | pump circulating pipes 
| the tubular steam heater by which it is returned | H K are taken to the 
|to the top of the kier, where it falls like a shower top of the kier over 
on the surface of the cloth. Suitable valves are |each wagon. A return 


ition of a centrifugal 


is made to the suc- 
pump G, and from the ir 


























































































the starchy matters easier to remove in the sub- | provided for the liquor inlet for the supply of water | pipe Lfromthe bottom _, 
sequent treatments. The ordinary “ croft’ w ashing | and escape of air. Safety valves are also fitted on of the kier takes the he 
machine consists of two beech or sycamore ‘“‘ bowls ” | the kier and heater. The boiling operation is carried | overflow liquor from 
or rollers, a guiding or peg rail and a deep water box, | | out at a pressure of from 30 lb. to 60 Ib. per square the wagons f back to 
at the bottom of which is placed a wooden roller. | inch, and may last from eight to ten hours. The the suction side of 
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Fig. 17—-MATHER’S HORIZONTAL KIER 


Fig. 15—OPEN KIER WITH ROYLE’S HEATER 


The necessary pressure is put upon the top bowl by | cloth is run into the kier as it runs through all the | the pump. 


means of weighted levers and screws, and the bottom 
bowl is driven by a lay shaft, spur gears and fast 
and loose pulleys. The fabric in rope form is threaded 


* No. IL. appeared March 31st. 





Between the rails there are both 
machines in the bleach croft at a speed of about | closed coil heating pipes and perforated pipes for 
200 yards per minute for each end, and at this rate | boiling with direct steam. Valves are provided 
the kier takes about an hour to fill or to empty. for the admission of circulating liquor and water 

Fig. 17 is a sectional view of the Mather hori- | for washing, also safety valves, vacuum valves and 
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liquor gauges. The kier is operated with the body | coming into contact with it. In the drawing one 
filled to about one quarter of its depth with liquor. | heater is shown to work two kiers, the idea being 
The circulation takes place through the cloth in the | that whilst one kier is at work the other is being 
wagons to the pump and back to the top of the wagons. | emptied and refilled. 
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Fig. 18—VERTICAL KIER WITH EXTERNAL , HEATER 


machines already described, or the processes may be 
carried out by piling the cloth in stone cisterns and 
circulating the solution through it by means of a pump. 

In view of the high price of bleaching powder at 
the present time, due to war conditions, the electro- 








Fig. 21—ARRANGEMENT OF SIX-BOWL MANGLE 


lytic system for the production of bleaching liquors 
is of special importance, and we shall have some- 
thing to say about this process later. 

Fig. 19 represents an automatic piling apparatus 
for bleach crofts, also made by Sir James Farmer 








It can be reversed so as to take place upwards through 















the wagons, the liquor overflowing into the kier ciel Pigg 

bottom and so back to the circulating pump. This Mer px Scroll Openers 

kier is usually worked at a pressure of 40 lb. per SSS feys_ ZS Wood Cloth 
square inch, and the boiling operation takes from LeSNO (eyo —dtey esc y ae 













6 to 8 hours, after which it is followed by a short 
period of washing in the same kier. A_ general 
view of one of these kiers is given in Fig. 26, page 316. 

Fig. 18 represents an improved high pressure 
kier with external multitubular heater. made by 
Sir James Farmer and Sons, Limited, Manchester. 
In this appliance the lye is heated externally in a 
multitubular heater and circulated horizontally, 
thus ensuring an even penetration of the cloth. The , Sleme 
kier consists of two concentric casings, one inside - 
the other. The inner casing is perforated, and the 
space between the outer and inner casing is filled 
with the hot lye. A rotary pump brings the lye 
from the reservoir through the heater and into the 
kier through the horizontal pipe connecting the heater 
to the top of the kier. The lye then fills the annular 
space between the inner and outer casing and flows 
through the perforations in the inner casing, thus 
saturating the cloth uniformly. The whole kier 
is then filled with lye. In order to avoid any air 
being left in the kier, the heater is made higher than 
the top of the kier, and is provided with an air 
relief valve. After the kier has been completely ‘wuss Bauiiene” 
filled a valve at the bottom is opened and the lye 
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is drawn through the perforated pipe in the centre Fig. 20—ELEVATION AND PLAN OF SCUTCHER 
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Fig. 19—FARMER’S PILING APPARATUS 


and caused to circulate through the pump, heater; After being treated in the kiers the cloth is 
and kier. The tubular heater has the advantage of | thoroughly washed again and is then ready for the 
heating the lye without diluting it with condensed | “‘chemicking” and “souring” operations to which 
steam as in the injector type of kier; also there is | we referred in our opening article. The machines 
no risk of damage to the cloth through live steam | used in these operations are similar to the washing 


jand Sons, Limited, Manchester. The purpose of 
| this machine is to dispense with the labour required 
to plait the cloth in rope form into the storage pits 
of the croft. It consists of a large drawing wince 
which draws the cloth through a traversing porcelain 
ring and delivers it to a smaller travelling wince, 
which runs to and fro over the top of the pits, plaiting 
the cloth rope down into the pits. The porcelain 
ring or “‘ pot-eye”’ receives its motion from a shaft 
on which are cut right and left-handed threads. 
The “ pot-eye”’ causes the cloth rope to traverse 





Fig. 22—EXPANDING ROLLER 


over the drawing and plaiting winces so that the 
cloth is plaited uniformly over the whole surface 
of the pit. With this apparatus the whole operation 
is done mechanically and in less time and with 
greater regularity in the distribution of the cloth in the 
pit than is possible by hand labour. 

SCUTCHERS. 

After washing and squeezing to free the cloth 
from all traces of chemicals the next process consists 
in opening it to its full width again. This operation 
is performed by a simple but ingenious machine 
called a scutcher, which is made by several firms. 
The cloth, still in the rope state, is led to this machine 
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so as to give it a horizontal run of some 30ft. to 40ft. 
[t passes between vertical guides to the point where 
it meets the beater of the scutcher shown in Fig. 20— 
a rapidly revolving frame ‘A with tubular brass bars 
which strike the underside of the cloth and beat the 
twist out of it, causing the cloth to spread out fan- 
like to the open width. It then passes between the 
scroll rollers B and C, which are also driven in the 
opposite direction to the movement of the cloth. 


These rollers are covered with raised copper spirals | 
of right and left-hand threads running from the | 


centre to their ends, which exert a further opening 
action on the cloth and remove the scrimps and 
creases. A swivelling set of bars D, pivoted at the 
center, round which the cloth is le automatically, 
brings back the cloth to its central position if it 


tends to run to one side and the draw roller E then | 
delivers the fully opened cloth to a mangle, or drying | 


machine, as may be required. The principal object 
of the water mangle is in the first place to remove 
as much moisture as possible from the cloth so as 
to facilitate drying and in the secand place to produce 
certain effects such as “‘milling’’ or closing the fabric. 


WATER MANGLES. 
Water mangles may contain from three to eight 


bowls, the best results being obtained from the machines | 


then threaded through the other nips and conducted 
| over the drying cylinder D. Thence it is brought 
| down on the outside of the rods F, under the roller 
| D, then over the bottom scrimp rail E into the second 
|nip of the bowls, whence it passes again into the 
| third, fourth and fifth nips, after which it is batched 
}up at G. The above processes are carried out for 





| 














with the largest number of bowls. Fig. 27,p. 316,repre- | 


sents a six-bowl mangle made by Sir James Farmer | 


and Sons, and provided with the latest improvements, 


including a copper drying cylinder and chasing appa- | 
| for dyeing or printing. 


atus, expanding roller, fast and slow speed driving gear, 
&e. 


helical gear wheels arranged to give a fast speed for 


working and a slow speed for threading; butit can be | 


ects 
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Fig. 24—END AND SIDE 


adapted for driving by means of a steam engine or 
electric motor. The diagram Fig. 21 illustrates the 
construction of the six-bowl mangle, of which the 
following are the chief parts:—1, 2, 3, 4, 5 and 6 
are the bowls, Nos. 2, 4 and 6 are of cotton, while 
Nos. 1, 3 and 5 are made of brass and may be fitted 
with steam heating apparatus; B is the roller in 
the water box ; C the expanding roller, D the drying 
cylinder, E the scrimp rails and F the separating 
r The pressure on the bowls is obtained by 
compound levers and weights, and the bowls are 
raised or flowered by the medium of hand wheels 
and set screws. The scroll rollers A are constructed 
similarly to those in the scutching machine which 
we have just described, and serve to open out the 
_ cloth before its passage over the expanding roller 

C. The expanding roller C consists of a central 
shaft on which are fixed at each end adjustable 
throw wheels—see Fig 22. These actuate a number 
of grooved brass slides arranged around the circum- 
ference, giving them an axial movement as the roller 
revolves. The outward movement takes place at the 
top of the revolution where the cloth is in contact, thus 
drawing it out to the width which it had lost during 
the earlier processes. The drying cylinder D, Fig. 21, 
is used for partially drying the cloth, especially during 
the chasing operation, and also for goods which are 
intended to be stiffened while damp. The scrimp 
‘rails E are used for the purpose of taking out the 
creases formed during the passage of the cloth from 
the top bowl to the second “nip” of the -bowls. 
They are made of brass and corrugated on the face. 
The cloth is conducted from the scutching machine 
and passed between the tension rails of the mangle, 
then under the roller B in the water box, passing 
up between the scroll rollers A and over the expanding 
roller C, into the bottom nip of the bowls. It is 


It will be observed that in this instance the ma- | 
chine is driven from a countershaft pulley through a | 
clutch and two-speed gearing and a final pair of double | 





Fig. 23—-THREE-BOWL MANGLE 


white finishes only, and not with cloth intended 
In the latter cases the cloth 
is simply plain mangled and either batched up at G 
or plaited on wagons. The speed at which the cloth 
is passed through the mangles varies between 80 
and 100 yards per minute. 

In some bleach: works a combination of water 


is collapse of the drying cylinders due to the creation 
of a vacuum by the condensation of the steam. 
This is prevented by fitting atmospheric valves ij), 
the ends. In works where floor-space is limited 
| the rollers are arranged in tiers instead of in a hori- 
| zontal line. 

| Figs. 23 and 24 represent a three-bowl water 
|mangle which is sufficient to remove the water 
|out of cloth intended for dyeing or printing. 11 
is built by Sir James Farmer and Sons, Limited, and 
is of the open-sided pattern, the brass bowl beiny 
| driven by spur gearing from a belt-driven counter- 
| shaft and friction clutch. The side frames are fitted 
with blocks constructed so as to allow the bowls 
to be easily removed. The top and bottom adjusting 
screws are of forged steel, the bottom screws having 
‘**tommy ”’ holes in the head for adjusting the position 
of the bowls, whilst the top screws are fitted witl 
hand wheels. The compound levers have adjustabl: 
tension rods and hand wheels. At the entering 
side of the machine there is a pair of wooden tension 
rails and a brass scrimp rail to take the creases out 
of the cloth. The upper and lower bowls may be 
of sycamore, cotton or jute, the last-named materia! 
being used as a cheap substitute for cotton. Under- 
neath the machine is a wooden water box for rinsing 
fitted with a binding roller round which the cloth 
passes before going round the bowls in the direction 
indicated in the side elevation, Fig. 24. Sometimes 
the rinsing operations are assisted by a special form 
of beater made by Sir James Farmer and Sons. 


| These beaters: consist of copper gutters as shown 


in Fig. 25, soldered on stiff steel rods, the ends of 
which are carried loose on spider wheels keyed on 
the beater-shaft. As the beaters revolve at a high 
speed the gutters are caused to fly out by centrifugal 
force, and in the course of their revolution dip into 
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ELEVATION 


to the heated surfaces. The cylinders may be either 
of copper or tinned iron and are heated by steam 
at pressures varying between 15 lb. and 60Ib. per 
square inch. The steam is admitted to the cylinders 
through the tubular framing at one side, and at the 








Fig. 25—FARMER’S BEATER 


opposite end the water of condensation is lifted 
out by internal buckets and escapes through nozzles 
to the hollow framing, from the lowest point of which 
it is discharged through steam traps. The cylinders 
revolve in glands to keep them steam-tight at each 
end, and are driven by spur gearing in connection 
with the squeezing mangle by variable gear, so as 
to keep the tension on the cloth constant. One 
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of the troubles to be guarded against in these machines | 
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OF THREE-BOWL MANGLE 


mangle and drying machine is used. The latter | and take up some of the liquor, which they subse- 
has sometimes as many as 30 cylinders over which | quently discharge with considerable force when they 
the cloth is led so as to expose its two sides alternately | come in contact with the cloth. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 


No. X.* 
THE CLEAT SYSTEM. 


Ordinary cables are sometimes cleated to walls, &c., 
and it is a very simple matter to trace the various cir- 
cuits. Upon the other hand, the cables may be damaged, 
and careful consideration is necessary before adopting 
this system In a rolling mill or store-room, where 
men are constantly handling long bars of metal, the 


| cleat system is not to be recommended. . The system, 


however, enables the wiring work to be carried out 
very rapidly. Moreover, it is very flexible, for the 
cables can be run round corners and in zig-zag courses 
with very little trouble. Frequently porcelain 
cleats—see Fig. 56—are used, though wood cleats, 
as shown in Fig. 57, are not by any means uncommon. 
In damp places, however, wood cleats are not 
permissible unless the parts grip the cable with 
mica. For corner work knobs are used. Fig. 58 shows 
a wall tube. These tubes are made in various lengths, 
so as to stand out beyond the surface of the wall by 
about half an inch. These tubes are fixed in position 
with cement. Another type of wall tube is shown in 
Fig. 59. At one end of it is a projection which 
prevents the tube being pulled out of the wall when 
the wires are being threaded through. Short tubes 
are made for running wires through wooden partitions 





* No. IX. appeared March 31st. 
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and joists. Tubes are also made with bends for 
leading wires into a building from outside, the bend 
always being turned downwards to prevent water 
entering the tube. All porcelain insulators should be 
glazed, otherwise they will absorb moisture. 

The wires should not be allowed to touch ceilings 
or wall surfaces, and occasionally, when there are 





Fig. 56--PORCELAIN CLEATS 


irregularities, it may be necessary to offset the cleats 
by means of small hard wood packings cut to the 
necessary shape and depth. Obviously it is also 
necessary to run the wires clear of iron hangers, bolts, 
and other protruding fittings. The position in 
which the wires are fixed must also be care‘ully 
chosen. It is very undesirable that the cables should 
be fixed in places where they are likely to be covered 








Fig. 57—WOOD CLEATS 


with oil or water. Further, it is desirable that the 
cables should be placed out of the way of running 
belts, for in the event of a belt breaking the belt may 
get entangled with the wires. The wireman must 
pay great attention to the proper straining of wires, 
for if the wires are not properly strained the system 
is very unsightly. In the case of large wires above 
7/188, it is customary to employ a ratchet or other 











Fig. 58—-WALL TUBE 


strainer, which is clamped to the cable. By pulling 
a lever the cable is strained and the cleats are then 
tightened. Wires smaller than 7/18 can be strained 
by hand. Sometimes the straining is done by means 
of a cotton rope, which is twisted several times 
round the cable to avoid damaging the insulation. 
Cleats and wires should be coated with a good insulat- 
ing paint, and in the case of outdoor wires a coat of 
some good waterproof compound should be applied. 








Fig. 59-WALL TUBE WITH FLANGED END 


For temporary work the cleat system is very con- 
venient. Where there is a moist atmosphere a heavy 
insulated cable with a high insulation resistance 
should be employed in conjunction with a deep cleat. 


CASING. 


The old method of enclosing wires in wooden casing is 
now rarely if ever used, but it is occasionally employed 
for lighting. One of the principal advantages is that 
during erection the wires are not likely tosuffer damage. 
The system is cheap to install and very flexible, for by 
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Fig. 6€0—CASING AND CAPPING 


removing the capping the wires are at one exposed. 
The standard timber for casing—see Fig. 60—is 
American white wood, but recently, to meet the 
demands for economy, Tupelo is used very widely. 
The casing consists of lengths of wood having one 
or more groves cut to take the wires, and a thin 
Strip of wood is placed over the top and acts as a 
cover. The covers are either made plain, with rounded 





edges, or moulded. The following table gives some 
stock sizes of casings with single and double grooves :— 











Single groove, Double groove. 
Width. Groove. | Width. Groove. 
- - in. in. 

1 3. 

i j if ‘t 
1 8 1 } 
z 1 17 is 
zs | 

. ota oe i 
—_— —— | 8 
ae pe 4 1° 

| 





The casing is occasionally fixed by means of nails driven 
into theseams or walls, but the better plan for stronger 
work is to plug the walls and drive in well-seasoned 
wood wedges about every 18in. or 24in., the casing 
being in turn screwed to the wedges. Care must 
be taken not to crack the casing, for the crack 
would form a positive path for moisture. Casing 
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Fig. 61—CASING FOR SIX CABLES 


is made for carrying a large number of wires—as 
shown in Fig. 61. When made up in this form the 
wires are grouped within a smaller space than is 
possible when a separate casing is used for each pair 
of wires. All joints, tees, and right angles should be 
carefully fitted, for all badly-fitted joints afford 
an open path for oil, grease, moisture, &c., to enter. 
Other wiring systems suitatle for lighting wlll be 
described in the next article. 


THE CONDUIT SYSTEM. 


Steel conduit was introduced -for electrical work 
to supersede the use of zinc and compo pipe in which 
wires were placed when buried under plaster. In 
this system screwed or plain steel tubing is employed, 
enamelled inside and out, for ordinary indoor work 
or galvanised for outdoor or exceptionally damp 
positions. In the screwed conduit system junction- 
boxes, inspection tees, and branch fittings are used, 
into which the tubes are screwed directly or attached 
by means of back nuts, the whole providing complete 
metallic protection for the cables and forming an 
efficient method of connecting the whole system to 
earth at one or more desired points, for which purpose 
earthing clips are provided. The conduits are 
attached to walls and beams by means of stamped 
steel saddles or special clamps, according to require- 
ments, and the cables are drawn in afterwards from 
the various terminating and junction-boxes. If 
plain tube is employed the general scheme corresponds 
to that described, except that all the couplings, 
junction and inspection-boxes, &c., are fitted with a 
special device to grip the conduit. Before the ends 
of the tubes are slipped into the sockets the tubes 
are cleaned so as to secure good electrical contact. 
Otherwise the system will not be efficiently earthed 
and any leakage might prove a source of danger. The 
screwed conduit system is much to be preferred for 
factory wiring. 


THE NIPHAN SYSTEM. 


The cables in this case are enclosed in flexible 
metallic tubing with watertight couplings, plugs, 
&c., the whole system being absolutely watertight. 
The system, however, is more applicable to lighting 
than to power work. 


DISTRIBUTION. 


The method of distribution depends entirely upon 
local conditions. In works composed of a number 
of scattered buildings a double-pole ironclad distribu- 
tion board would be fixed in a position as central as 
possible in each building. Each of these boards 
would be supplied independently from the main 
switchboard of the generating plant through a double- 
pole switch and fuse or circuit breaker, and, if possible, 
an ammeter. But it might be slightly cheaper to 
take two or three adjacent buildings and to feed 
the one nearest the generating plant directly from 
the switchboard and to “‘ loop” on to the others. It 
is noted, however, that with this arrangement a 
failure or defect in one shop will in all probability 
throw the others out of action. The same applies 
to wiring from the distribution board to the motors 
and other apparatus to be supplied. Grouping of 
units and looping from one to the other is almost 
certain to lead to trouble. If there are twenty 
different pieces of apparatus to be supplied with 
current then the distribution board should have 
twenty double-pole ways. A pair of cables should be 
run from each to the nearest accessible position, in 
which the terminating double-pole switch and fuse 
panel should be fixed. In the case of small units, 
however—sewing machine motors, for instance— 
the looping system may be employed A diagram 
of connections of a six-way distribution board feed- 
ing six sub-boards is shown in Fig. 62. 





If there is only one building and the generating 
plant is situated at one end or contained in a small 
external building, then the distribution board would 
be placed in a good central position with respect to 
the apparatus to be supplied, and fed from the gene- 
rating plant switchboard through a double-pole 
switch or fuse or circuit breaker. In the case of a 
three-wire system the main switchboard would be a 
triple-pole board instead of a doub e-pole one, the 
system then being divided up on three boards one 
main double-pole distribution board for the power 
circuits taking the full voltage supply of 400 or 500 
volts and two main double-pole distribution boards, 
each taking half the total voltage for the lighting 
circuits. The lighting load should as far as possible 
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Fig, 62—DISTRIBUTION SYSTEM 


be evenly divided between these two _ boards, 
otherwise the balance of the system will be disturbed. 


COSTS. 


It is impossible to give actual installation costs, 
for this, of course, depends upon general conditions, 
but the relative cost of some of the above systems, 
based upon the experience of a wiring firm that. has 
done a good deal of factory wiring, are of interest. 
This firm is Speedy, Eynon and Co., of Adelphi, 
Strand, W.C. The cheapest system of all is, of course, 
the cleat system, but as already shown, it is not 
applicable to all conditions. 

For small installations the plain tube grip system 
comes next in order of cheapness, and, if properly. 
installed, makes a fair job. Next on the list 
is screwed conduit, which is probably about 20 per 
cent. more expensive than the grip system, but it 
makes a much better job. Some maintain that the 
C.T.S. system works out cheaper than screwed 
conduit, but in the opinion of the firm just mentioned 
it is slightly more expensive. But in any case the 
difference, if any, is very slight, and in certain kinds 
of factories the C.T.S. system is the most reliable 
one that can be used. For large works containing 
large motors paper-insulated armoured cables or 
C.T.S. cables are, apart from the cleat system, the 
only arrangements practicable, and the former is the 
cheaper. The Niphan system is costly, and should 
be confined mainly to feeding portable apparatus 
or for connections between control panels and motors 
in damp situations. It is often found desirable to 
carry out one part of the wiring on one system and 
another part on a different system. The C.T.S. 
system is admirably suited for large and small 
motors working under all kinds of conditions, and 
may therefore be used throughout the whole of an 
installation. 








OBITUARY. 


SIR COLIN SCOTT-MONCRIEFF. 


-WE record with much regret the death of Sir Colin 
Campbell Scott-Moncrieff, K.C.S.I., K.C.M.G., which 
took place at his home in Cheyne Walk, Chelsea, 
on Thursday of last week. Sir Colin, who was the 
son of the late Robert Scott-Moncrieff, of Fossoway, 
Kinross-shire, was born in Scotland on August 3rd, 
1836, and he was therefore in his eightieth year at 
the time of his death. He received his early education 
at Edinburgh Academy, going from there to the 
Military College at Addiscombe. In 1856 he went 
out to India as second-lieutenant in the Bengal 
Engineers, and served through the Indian Mutiny 
campaign. When things became settled again the 
young officer was engaged in irrigation work, and he 
made a considerable name for himself. He was 
largely engaged in the Irrigation Department of the 
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North-West Provinces. He also acted as Chief 
Engineer in Burma. In 1878 he was made C.S.I. 

Retiring from the Indian Army in 1883 with the 
rank of Colonel, Scott-Moncrieff entered upon a 
period of his life in which he was to win even greater 
renown than he had gained in India, though he had 
served in that country with great distinction. His 
new sphere of activity was to be Egypt, to which 
place he was summoned in 1883 to work as Under- 
Secretary of State in the Public Works Department, 
Cairo, under Sir Evelyn Baring—now Lord Cromer— 
who had in the same year—1883—been appointed 
Agent and Consul-General. To the raising from 
chaos to enlightenment and order of the land of 
Egypt these two and many other splendid men 
devoted their energies. Scott-Moncrieff’s special 
branch—and he directed it with consummate skill— 
was irrigation, and he was ably assisted by such men 
as Major Brown, Sir William Willcocks, Colonel Ross, 
Sir William Garstin, and Mr. E. W. P. Foster. He 
has been called one of the makers of modern Egypt, 
and he may be said to have earned the title, and earned 
it under extreme difficulties, not the least of which 
was that of finance. He very nearly came to the 
same straits as the Israelites, who had to make 
bricks in the same country without straw. Yet the 
improvements he effected in the regulation of the 
Nile, in increasing the area irrigated, and in draining 
water-logged land, were astonishing. True it is 
that he had an exceptional band of assistants, all 
intensely loyal to him, and all as keen as he was to 
do the best for Egypt, and, consequently, for the 
Empire; but his was the guiding spirit. He was 
just the man for the post. He was absolutely devoted 
to duty and was as firm as a rock when once he had 
made up his mind. Moreover, his quarter of a 
century sojourn in India had given him a grasp on 
the Eastern mind which was of enormous help to 
him in his newer work. Nevertheless, his imper- 
turbability and his good temper were frequently 
stressed to the utmost; yet his pertinacity enabled 
him to gain his own way in the end. The history of 
his work in Egypt is one long record of fighting 
against odds ; battling with a river unlike anything 
he had had experience with before he went there ; 
finding out the best way to prevent silting in this 
channel, and devising the most economical way of 
forming new or strengthening old barrages. Every- 
thing he did he did well. It took him six years 
to restore the Nile Delta barrage—a work finally 
completed in 1890—but the results fully repaid 
him for his toil. Some years previously his labours 
had received official recognition, for he was created 
K.C.M.G. in 1887, the year of Queen Victoria’s first 
jubilee. 

Sir Colin left Egypt in 1892, leaving as his successor 
Sir William Garstin. Some little time before this he 
had been invited by the Tsar to visit Russia in order 
to report on an irrigation scheme at Merv. 

A feat, however, which redounds almost, if not 
quite, as much to Sir Colin’s honour as his engineering 
achievements was the part which he played in the 
abolition of the iniquitous custom known as the 
Corvée. This institution, which was really nothing 
else but slavery, was of very ancient origin, and 
consisted in exacting forced labour for the clearing 
of irrigation channels and strengthening the dykes 
of basins during the period of low Nile and the 
guarding and repairing of embankments during times 
of flood. The unfortunate fellaheen, who were too 
poor to buy freedom from this service, were compelled 
to leave their lands and to work for three parts of 
the year in these operations. They had to supply 
Indian corn and cotton stalks for protecting the 
banks against the wash of the waves, to provide 
their own tools, and frequently to furnish lights for 
navigation purposes. They were paid nothing, and 
though kept away from cultivating their own soil, 
yet in most cases had to feed themselves. Such a 
system as this was most repugnant to a man of 
Scott-Moncrieff’s nature. He abhorred its injustice, 
and from the very outset he set himself first of all 
to ameliorate and next to abolish it. Exactly how 
much credit is due to him for relief of the Corvée we 
are not in a position to say, but he undoubtedly had 
a great part in it, and it is noteworthy that only some 
three years after his arrival in Egypt the “‘ detestable 
abuses ”’ of the Corvée, as he himself described them, 
began to be redressed in earnest. 

Sir Colin, as we have said, left Egypt in 1892, and 
returned to this country, where for the following ten 
years he filled the post of Under-Secretary for Scot- 
land. From 1901 to 1903 he was in India acting as 
President of the Indian Irrigation Committee, and 
as a result of h's work in that position he was made 
K.C.S8.1. 








DIE-CASTING MACHINE. 


On account of the facility with which perfectly finished 
castings of an intricate character can be made with die 
casting machines, the use of machines of that type has 
extended in a remarkable manner. The latest die casting 
machine which has been brought to our notice is that 
which has been recently patented and put on the market 
by the Monometer Manufacturing Co., Limited, of Aston, 
Birmingham. This apparatus, which is illustrated in the 
accompanying engraving, has been specially designed for 
use with aluminium and its alloys, but it is said to give 
equally good results with alloys having other metals 
as their bases. It may be explained that the Monometer 








Company claims to have been the first successfully to 
melt aluminium in iron pots on a commercial scale, and 
that the aluminium castings produced by its process have 
actually less iron in their composition than has the metal 
put into the melting pot. 

In the machine under consideration the die or mould 
is in two halves which are kept pressed together by the 
screwed spindle and hand wheel shown on the left-hand 
side of the engraving. It is fed with molten metal through 
an inclined passage which communicates with a cylinder 
forming part of the melting pot. In this cylinder, the 
lower parts of which are furnished with ports, a piston 
is made to reciprocate vertically, the upward movement 
being slow and the downward stroke being quick, so that 
the metal may be rapidly ejected into the mould. These 
movements are brought about by the action of a hand- 
operated cam shaft, the cam on which is of such a shape 
that as it is revolved the piston is lifted slowly. As it 
rises the above-mentioned ports are uncovered and the 
metal flows from the pot into the cylinder. As the piston 
rises, too, a coiled spring is graduall; put into tension, 
and when the full extent of the travel has been reached 
a sudden fall or drop in the contour of the cam allows the 
spring suddenly to force the piston back into the cylinder 
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DIE-CASTING MACHINE 


so that the molten metal is quickly ejected into the mould. 
The makers claim that this rapid operation produces a 
very sound and homogenous casting 

The iron melting pot is made of such a composition 
as to be specially resistant to the action of molten alumin- 
ium. The heating is effected by means of the firm’s gas 
burners which are governed by the Monometer self-acting 
adjustable heat controller, with which our readers are 
familiar. This device has thermostatic elements adapted 
to operate a valve controlling the fuel supply, and it 
automatically turns on or turns off the fuel as the tempera- 
ture falls below or rises above a given point. 








Tue Lehigh Valley Railroad Company has opened a 
new freight pier on the Hudson River at the foot of 
Rector-street, New York City, at a cost exceeding 1,000,000 
dols. (say, £200,000). It is 730ft. long and 75ft. wide, and 
is absolutely fireproof throughout, being constructed of 
steel and concrete on concrete piling, and provided with 
an automatic sprinkler fire-extinguishing apparatus. The 
lighting system provides illumination for not only the 
pier and bulkhead, but also the interior of the cars that 
are on the floats alongside the pier. 





MACHINE TOOL AND ENGINEERING 
ASSOCIATION. 


At the annual meeting in London last week it was 
announced that arrangements have been made with 
Olympia for transferring the Exhibition which was intended 
to be held during September and October, 1916, to Sep- 
tember and October, 1918. The space so far allotted 
amounts to some 75 per cent. of the total available. The 
ordinary activities of the Association have been largely 
suspended since the formation of the Machine Tool 
Department of the Ministry of Munitions, and more 
especially since all machine tool works became controlled 
establishments under the provision of the Munitions of 
War Act. Mr. Alfred Herbert, Chairman of the Associa- 
tion, has been appointed Director of Machine Tools, and 
five other members of the Association are on the Com- 
mittee. In addition, the Secretary of the Association is 
Secretary of the Machine Tool Department, and it is worthy 
of mention that these services are being rendered without 
any cost to the State for either salary or out-of-pocket 
expenses, except the out-of-pocket expenses of the 
Secretary. Notwithstanding this, the membership of the 
Association has been increased by three, making a total 
of 134, and the financial position continues quite satis- 
factory. 

In view of the fact that the existing classifications of 
machine tools for Customs purposes is very imperfect—in 
consequence of which the Board of Trade returns are very 
misleading—the Board of Trade has promised to give the 
matter consideration after the war, during which no 
alterations are to be made to the present classifications. 
Negotiations have been in progress with the British Elec- 
trical and Allied Manufacturers’ Association, with a view 
to the readjustment of certain trading practices as 
between machine tool makers and electrical manufac- 
turers. These are suspended for the moment, but will be 
resumed after the war. 

Mr. H. J. MacKinder has been elected President for 
the ensuing year, and Mr. Alfred Herbert Chairman. The 
latter, however, owing to the calls upon his time due tu 
his work at the Ministry of Munitions, desires to retire, 
and his retirement will be considered by the directors. 

The most important matter discussed at the meeting 
was a resolution by Mr. 8. H. March, as follows :—** That 
& committee be appointed at this general meeting to 
interview the Ministry of Munitions and ascertain the 
position of the machine tool trade as to profits and allow- 
ances, and to discuss other matters of importance to the 
trade generally.” ; 

Although we are desired not to publish the details of 
this discussion, we are permitted to say that there was 
general agreement with the terms of the resolution. Dis- 
satisfaction was expressed that controlled establishments 
are only allowed a 10 per cent. margin of profit, the view 
being expressed that this is having the effect of limiting 
output and generally leading to uneconomical working, 
as it leaves no incentive to the manufacturer to keep the 
working costs within the commercial limits, which is the 
case with uncontrolled factories on Government work and 
working on the basis of the excess profits tax. At the 
same time there seems to be some doubt as to whether 
machine tool firms will be dealt with on one basis or the 
other. Another question raised was that of depreciation, 
it being pointed out that this is taking place, owing to the 
use of so much unskilled labour, at the rate of at least 
25 per cent. Another matter mentioned was the possi- 
bility of firms being compelled to complete contracts 
entered into before the war—and held up through Govern- 
ment work—on the basis of pre-war prices. Again, it 
was urged that machine tool firms should be treated in 
such a way as not to limit unduly the amount of working 
capital which will be available at the end of the war. It 
was agreed toZappoint a committee upon which those 
members of the Association now connected with the 
Ministry of Munitions should not serve, and the following 
persons from which a committee of seven will be selected 
were nominated, the idea being that this committee should 
appoint a small deputation to wait upon the Ministry of 
Munitions in connection with the matters mentioned and 
any others which may be decided upon :—Messrs. Harold 
Butler, 8S. H. March, Charles Wicksteed, A. Drummond, 
E. Parkinson, A. A. Jones, E. Williams, H. Stirk, H. 
Goudy and Matthieson. 








NEGLECT OF SCIENCE. 





AN influential movement has, writes the Secretary of the Iron 
and Steel Institute, been set on foot by Sir E. Ray Lankester 
and others, which aims at securing a greatly increased attention 
to the natural sciences as a main feature of education in this 
country. An Organising Committee has been formed, of which 
Sir E. Ray Lankester is the chairman, for the purpose of taking 
steps to procure such an alteration in the schemes of examina- 
tions for entrance to the Civil Service and to the Army, as shall 
lead to a great development in the amount and character of the 
teaching in the natural sciences, given in public schools and in 
other schools which prepare candidates for the attractive pro- 
fessional careers in the Home and Indian Services and in the 
Army. It is believed that this is the only point at which the 

resent defective educational system of the United Kingdom can 
- touched with a definite prospect of its modification in the 
desired direction. Neither the Universities nor the public schools 
can take the initiative in this matter. They are compelled by 
their financial conditions to follow the public demand. They 
cannot lead it. : 

The Committee proposes to hold the meeting at the rooms of 
the Linnean Society, Burlington House, Piccadilly, London, W., 
at 3 p.m. on Wednesday, May 3rd, with the purpose of approving 
a brief address to the Government, and of making arrangements 
for the reception of a deputation to the Prime Minister. The 
speakers at the meeting are expected to include Lord Montagu 
of Beaulieu, Sir Harry Johnston, Sir E. Ray Lankester, Sir Hugh 
Bell and others. i 

It is expected that a number of technical and scientific insti- 
tutions will associate themselves with the movement and appoint 
delegates to attend the meeting. The Iron and Steel Institute 
has accepted an invitation to be represented officially, and the 
Council ae appointed Sir William rdmore, Bart., Sir Hugh 
Bell, Bart., and Sir Robert Hadfield, F.R.S., to act as their 
delegates. Members of the Iron and Steel Institute are cordially 
invited to attend the meeting, and owing to the proximity of 
the date to that of the annual meeting, it is hoped that many 
will be able to avail themselves of the opportunity to be present, 
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INSTITUTION OF NAVAL ARCHITECTS. 
No. I. 


THE spring meeting of the Institution of Naval 
Architects was held in the hall of the Royal Society 
of Arts on April 12th and 13th. At the outset of the 
proceedings the retiring President, Lord Bristol, 
occupied the chair. In the circumstances under 
which the meeting was held, with so many of those 
associated with the Institution occupied on war 
service, the attendance at the various sessions was 
good. 

The annual report of the Council states that :— 

Notwithstanding the continuance of the war, it has been 
considered expedient to hold the annual meetings in the 
same manner as last spring, so as not to break the con- 
tinuity of a long series of years. The war has naturally had some 
detrimental effect upon the roll of membership, and especially 
upon the number of new candidates for election ; but the losses 
through deaths and resigna’ soapy os from the suspension of 
alien enemy members—have not been more numerous than 
might reasonably have been expected. The usual table of 
membership shows a total for 1915 of 2092, exclusive of suspended 
members. 

The five-year term of office of the Marquis of Bristol as Pre- 
sident of the Institution having come to an end with the close 
of the past session, the Council have invited and have been for- 
tunate in securing the acceptance of the Earl of Durham, K.G., 
G.C.V.Q,, to succeed Lord Bristol. The Council desire to record 
their high appreciation of the great services which Lord Bristol 
has re wt to the Institution during his term of office. Under 
By-law 11, the Council have elected Sir Philip Watts, K.C.B., 
Engineer-Vice-Admiral Sir John Durston, K.C.B., Admiral Sir 
Henry Jackson, K.C.B., Mr. H. J. Cornish, Mr. R. H. Humphrys, 
and Mr, J. T. Milton, honorary vice-presidents of the Institution. 

An Advisory Council has been appointed by the Government 
for the purpose of developing scientific and industrial research, 
and the Council have been invited to nominate a representative 
on the Committee which is to deal with matters relating to 
engineering. The President has, at the request of the Council 
of the Royal Society, nominated Sir Philip Watts, K.C.B., 
F.R.S., and the Hon. Sir Charles Parsons, K.C.B., F.R.S., to 
represent the Institution on the Conjoint Board of Scientific 
Societies for the purpose of promoting the co-operation of those 
interested in pure or aren science. The President of the Board 
of Trade has appointed committees to consider the position of 
certain important British industries after the war. On the Com- 
mittee dealing with the shipping and shipbuilding industries 
the following members of the Institution have been appointed : 
—Sir A. A. Booth, Bart. (Chairman), Sir Archibald Denny, 
Bart , Mr. W. S. Abell, M.Eng., and Mr. James Readhead. 

The following members have been elected to represent the 
Institution :—On the Court of Liverpool University, Mr. G. J. 
Carter. On the Court of Sheffield University, Mr. Charles E. 
Ellis. On the General Board of the National Physical Labo- 
ratory, Sir Alfred Yarrow, Bart. On the Committee of Manage- 
ment of the British Corporation, Mr. A. W. Sampson and 

ingineer-Co der W. M. Wisnom, R.N. On the Corrosion 
Committee of the Institute of Metals, Mr. J. E. Thornycroft. 

The Institution of Naval Architests Scholarship has been 
awarded to Mr. T. 8. D. Collins, of Pembroke Dockyard, who 
is following the course at the ‘Royal Naval College, Greenwich. 
A donation of £100 to the scholarship funds of the Institution 
has been made by the Earl of Durham, K.G., President-elect. 
The annual Gold Medal of the Institution for the past year has 
been awarded to Mr. A. W. Johns, R.C.N.C., for his paper on 
‘‘ A Comparison between the Results of Propeller Experiments 
in Air and Water’; and the Premium to Mr. J. L. Kent for his 

r on “ Further Model Experiments on the Resistance of 
Mercantile Ship Forms.” 

The next business was the election of the new 
President, and there was considerable satisfaction 
at the announcement that the Institution would be 
served in this capacity by Lord Durham. 

Sir Archibald Denny paid a warm tribute to the 
work of Lord Bristol, who, he reminded the members, 
had achieved high distinction as a naval officer, 
retiring with the rank of Rear-Admiral in the year 1911 
after thirty-four years’ service. As long since as 
1883 Lord Bristol won the Beaufort testimonial, 
while in 1886 he passed as gunnery lieutenant and 
received a special letter of commendation from the 
Lords of the Admiralty for having made a record 
number of hits. His election to the presidency of 
that Institution followed immediately on his retire- 
ment from the Navy, and made his work in con- 
nection with naval interests continuous. At the 
outset of his career as President Lord Bristol occupied 
the chair at the jubilee meetings of the Institution 
in 1911, which drew together what was perhaps the 
most representative and distinguished gathering of 
naval architects that had ever been assembled. In 
view of the services rendered on that and many 
subsequent occasions the Council desired to present 
to Lord Bristol, as a souvenir of his presidency, not 
the usual illuminated address, but a picture which 
was the work of Mr. Bernard Gribble, representing 
thedevelopment of shipbuildingscience. Thesouvenir, 
which was open to the inspection of members, not 
only illustrated the various stages through which 
ship design and construction had passed from the 
time of Charles I. until now, but contained the 
signatures of all the members of Council and of 
others connected with the Institution. 

Lord Bristol, in response, said that although he 
was retiring from the presidency, he hoped to continue 
to do useful work in war service. The British Navy 
had had few opportunities, but the destroyer units 
had shown what could be achieved against an enemy 
which pursued ignoble methods of waging war at sea. 
He thought it might be claimed that the Institution 
of which he had been President was a microcosm of 
the nation. It had given of its best in the many 
young men who had upheld the honour of their 
country in the fighting service, while the Institution 
as a whole had carried out most essential work in 
connection with the design and construction of war 
and merchant vessels, and members had always 
held their services at the disposal of the Government. 
He hoped that the Government would realise the 
value of the material at their command, and take full 








advantage of the work which the Institution could 
perform. It had been said that some of his speeches 
had been rather bellicose in character. He believed 
in hard hitting, and he hoped that any nation attack- 
ing Great Britain would feel the full weight of her 
arm. 

The next business was the presentation of the 
Institution Gold Medal and Premium, the recipients 
being Mr. A. W. Johns and Mr. J. L. Kent. 

Lord Durham, in taking his seat as President, 
said that, under the circumstances that prevailed, 
he was sure an address of the usual kind would not 
be expected from him. The papers read and 
discussed at the many meetings of the Institution 
had been proved to be of great value. In the 
light of what had happened during the present 
war, there was almost a pathetic interest in the 
work of the Institution in connection with the 
development of the submarine and submarine 
warfare. He believed it was in the national 
interest that the meetings of the Institution should 
be held even during the war. It was one of the 
most important technical bodies in Great Britain, 
being representative of the Navy, the mercantile 
marine, and those auxiliary services which had done 
such magnificent work for the Empire. The story 
of what had been achieved by the mercantile marine 
was a long narration of which the main themes were 
the skill and heroism and dogged perseverance of 
those who manned the merchant fleet. When the 
end of the long struggle came the interests represented 
by the Institution of Naval Architects would be able 
to claim that they had given of their best for the 
Empire. 

It was then announced that the ballot for the 
election of officers resulted as follows :—Vice- 
presidents: Mr. Thomas. Bell, Engineer-Rear- 
Admiral G. G. G. Goodwin, Mr. J. Foster King, 
Mr. Andrew Laing, Mr. E. H. Tennyson d’Eyn- 
court, Mr. W. H. Whiting. Members of Council: 
Messrs. W. D. Archer, R. R. Bevis, James Brown, 
P. T. Caird, P. A. Hillhouse, W. W. Marriner, D. B. 
Morison, A. W. Sampson, R. L. Scott, John Smith, 
C. E. Stromeyer, J. E. Thornycroft, W. Weir, Sir 
James Williamson. Associate Members of Council: 
Marquess of Graham, Sir Alfred A. Booth, Mr. J. M. 
Falkner. 

The reading and discussion of papers was then 
proceeded with, those taken at the opening session 
being that by Sir Philip Watts, ‘‘ On the Work of the 
Load Line Committee,” and by Mr. W. 8. Abell, on 
** Some Questions in Connection with the Work of the 
Load Line Committee.” We give below some 
extracts from Sir Philip Watts’ paper. 


THE LOAD LINES OF MERCHANT SHIPS: WORK OF 
THE LOAD LINE COMMITTEE, 1915. 


The question of the maximum depth to which vessels should 
be loaded is one which is of continual interest and importance 
to shipping and commercial communities. In t times many 
attempts have been made to regulate the depth of loading by 
means of more or less fixed rules, and when a comparatively 
uniform type of sailing vessel was all that had to be provided for, 
the application of such rules was simple and the results obtained 
fairly satisfactory. But with the introduction of steam power 
and the development of different types of ships, the problem of 
framing general rules which would prevent overloading without 
undue interference with trade became so difficult that for many 
years it was held by many to be incapable of a satisfactory 
solution. By patient investigation, however, and the collation 
of data based on actual sea experience, agreement was reached 
on certain fundamental principles which found expression in 
the report of the first Load Line Committee in 1885. At various 
stages in the history of the subject, valuable papers have been 
read at our meetings, and now that the report of the latest Load 
Line Committee, of which I had the honour to be chairman, has 
been issued, it is but fitting that we should again consider the 
question in the light of that report, which in some respects marks 
a new departure in dealing with the subject. 


Sir Philip then reviewed the history of Load Line 
Legislation, remarking, in conclusion of this section 
of his paper : 

Whatever may be said about hasty and ill-considered legisla- 
tion in some matters, it must be acknowledged that on this 
question of the load line the utmost deliberation has been shown, 
and the various ges have ded one another at con- 
siderable intervals, and as the result of mature experience. 


Coming then to the appointment of the Committee 
and the present position, Sir Philip said : 


The reference to the Load Line Committee appointed in 
April, 1913, was to advise the Board of Trade as to the attitude 
to be adopted by the British representatives at the International 
Conference, and for that p to consider in what respects, 
if any, the existing tables of freeboard required further revision 
in the light of the experience gained since the revision made in 
1906. The work of the Committee was therefore of a two-fold 
nature, viz., the preparation of rules suitable for international 
acceptance, and an investigation of the basis on which such rules 
should be formulated. It was implied in the reference that the 
working basis should be the then existing tables of freeboard 
which had already been vy accepted by the principal 
maritime Powers. The first duty of the Committee was therefore 
to determine whether there was any evidence which made it 
necessary or desirable to depart from the freeboards assigned 
under the existing tables, and for that purpose evidence from 
every possible source was obtained and considered. There were 
three main sources of information: (a) The records of shipping 
casualties both as regards losses of ships and men ; (6) the personal 
experiences of the behaviour of vessels at sea ; (c) the experience 
of the various assigning authorities. 


From a careful examination of these records the 
Committee came to the conclusion that— 


The existing tables of freeboard would form a good basis for 
any rules which could be put forward as suitable for international 
acceptance. It therefore entered upon the preparation of new 
rules. Since it is obvious that a vessel must not be loaded so 
deeply that she will be rendered unsafe, either through in- 
sufficient reserve of buoyancy, quite apart from strength, or 
through insufficient regi oe quite apart from reserve of 
buoyancy, the question of freeboard allowance may be divided 








into two distinct parts: (a) The amount of freeboard which 
can be safely assigned under the assumption that the structure 
of the vessel is sufficiently strong ; (6) the standard of strength 
which should be required in order that a desired freeboard may 
be allowed. Although it would have been possible to adopt, 
more or less, the existing procedure respecting the assignment 
of the geometric freeboard to international requirements, there 
was considerable difficulty in the formulation of a standard of 
strength which would be acceptable for international freeboard 
urposes, 

In the course of the examination of the various details relating 
to the present ig t of freeboard, certain defects or in- 
equalities of treatment presented themselves. These differences 
may be divided into two main parts. The present rules allow 
very low freeboards to be assigned to small flush-deck vessels. 
Although it is certainly true that there are very few steamers of 
this class, yet it was ascertained that in many fishing vessels the 
actual freeboards found necessary by sea experience were much 
in excess of that minimum which an assigning authority would 
be required to accept. As the tables of freeboard are minimum 
requirements, and as the effect of legislation and 
competition is to tend to compel everyone in process of time to 
work to minimum requirements, it was deemed desirable to 
increase the tabular requirements for small flush-deck ships. 
This modification does not in general affect vessels of about 
250ft. in length and above. e existing rules allow of pre- 
ferential treatment to some extent for particular types of vessels, 
while there are also anomalies in the rules ing the allow- 
ances for superstructures in respect of the closing of openings in 
bulkheads by —- ofa — and temporary character. 
The Committee considered it desirable for international purposes 
to remove such inequalities and to modify the procedure in order 
to obtain equitable treatment. Apart from this there were 
several points which, although not of major importance, yet with 
advantage could be re-defined or re-stated in order to prevent 
any ambiguity of meaning and to obtain simplicity of measure- 
ment. A brief résumé of these modifications may be of service. 
The Committee propose that— 

(a) The freeboards to be tabulated shall be those which give 
the centre of the disc, and not, as at present, the winter freeboards. 

(b) The tabulated freeboards shall be measured from the top 
of the actual deck at side, whatever may be the material of the 
deck, whether wood or steel, and not from an assumed wood 
deck at side, as in the present tables. 

(c) The tabulated freeboards shall correspond to a standard 
sheer for both flush-deck steamers and vessels covered with a 
—- superstructure. 

(d) Such standard sheer shall be greater for flush-deck steamers 
without forecastles than for the same type with forecastles. 

(e) The standard sheer forward shall be twice the sheer aft. 

({) There shall be a minimum standard height of superstructure 
necessary to obtain a full freeboard allowance. . 

(g) The freeboard shall be determined with reference to the 
displacement block ccefficient instead of the coefficient of fine- 
ness obtained from the underdeck tonnage. 

(hk) The allowances for special geographic and climatic con- 
ditions shall be simplified. 

The other principal modifications proposed mainly arose 
from the desire to provide equality of treatment for the various 
types of vessels which are differentiated by the nature, extent 
and disposition of the superstructures. It can readily be seen, 
provided suitable factors be chosen, that the freeboard for a 
vessel with detached superstructures may be derived from the 
allowance that is given to the same vessel when a complete 
superstructure is provided. Consequently, it was decided that 
the table of freeboards should be laid down for a flush-deck 
vessel, and that the allowances for a complete superstructure 
above the flush deck should be added to the same table. It 
thus became necessary to lay down two standards from which 
the geometric freeboard for any type of vessel might be obtained. 
These standard vessels are termed the standard flush-deck 
steamer and ‘the standard complete superstructure steamer. 
The characteristics of these standard types are defined in 
separate cl , which regulate the ratio of the length of the 
vessel to the depth of the vessel to freeboard deck, the sheer, 
round of beam and height of superstructures. 

Sir Philip then gave a brief outline of the manner 
in which the freeboards for vessels with detached 
superstructure are obtained from these two standards, 
and, concluding, said : 

It might have been expected that the alteration in procedure 
detailed above would have resulted in iderable diff 
in freeboards from the practice which at present obtains. In 
order to examine the extent of such variations, a rather elaborate 
series of diagrams were prepared and are attached to the report 
of the Committee. These diagrams clearly indicate that the 
divergencies of the proposed procedure are much less than might 
have been expected, and, generally speaking, such differences 
as occur are largely due to the favourable consideration which 
was formerly shown to one or more particular types. 

In conclusion, I may say that if anyone will compare the new 
rules prema by the Committee with those at present in opera- 
tion, I think he will agree that a great advance has been made in 
clearness of expression, and that the procedure for the assign- 
ment of freeboard has been greatly simplified. 

The two papers were the subject of a joint dis- 
cussion. 

Sir John Biles said the paper of Sir Philip Watts 
dealt with a good deal of honest work on the part of 
the Sub-committee appointed by the Board of Trade. 
The whole subject of freeboard had now been brought 
well up to date, and by the work of successive com- 
mittees the question in connection with it had been 
placed on a basis which was at any rate satisfactory 
to naval architects. The paper of Sir Philip Watts 
did not call for criticism, but he desired to make one 
or two comments on the paper by Mr. Abell. The 
attempt which had been made to find a suitable 
standard of strength for ships was an admirable one. 
In the past they had been largely guided by the rules 
of the registration societies, and while most people 
were satisfied with what had been done by those 
societies in relation to the mercantile marine, others 
considered that the rules laid down were not as 
satisfactory as they might be made. The difference 
between what might be called the scientific method 
and the method which he would term the practical 
method was, that to obtain the bending moment which 
came upon a ship an assumption was made as to the 
dimensions of the waves which a vessel was likely to 
meet—in fact, a standard wave was created—and it 
was on the assumption that a ship would be poised 
upon the standard wave that the bending moment 
was calculated. That was the basis of the familiar 
formula on which the ship was designed. He 
would point out, however, that the longitudinal 
distribution of weights in a ship varied, and that 
this variation altered the bending mcment. That, 
of course, could be calculated and provided for, 
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but the variation of the wave surface introduced 
another factor. What Mr. Abell proposed was to 
M 


substitute for the old formula gee T the formula 
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} See 
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notwithstanding Mr. Abell’s argument, could vary from 
the condition of the sea and the loading of the ship, 
and various assumptions were introduced. The only 
justification for the assumption was that the distri- 
bution of material was sufficient to cover all varia- 
tions the bending moment. Then there was the 
question of the influence of variation of ship form. 
The block coefticient was not taken into consideration 


It was perfectly clear, however, that M, 


at all, but the same value of I was used whether the 
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ship had a block coefficient of the full cargo type or 
that. of a fine cross-Channel steamer. The method 
suggested must be used with full consideration to the 
particular class of véssel to which it was applied. He 
recognised the excellent work which had been done‘ 
and it was no doubt the case that the basis suggested 
was the best at the present time ; but he did not want 
it to go forth from the Institution that it was the final 
basis. A word as to the constitution of the Com- 
mittee ; some members were, to a greater or less 
degree, classification people, and two, the Chairman 
and Sir William Smith, outside that circle. It wasa 
pity that the constitution of the Committee had not 
been made wider, so that the investigations conducted 
could have taken a more independent turn. A great 
deal of information was required as to the strength 
of ships, and he could not help thinking that the 
fullest advantage had not been taken by the Com- 
mittee of the opportunity given for research and 
experimental work. The paper of Mr. Abell was, 
however, an excellent contribution and he had dealt 
with the very complex question of transverse strength 
in a manner which could not be improved. 

Sir William Smith referred to the constitution of the 
Committee. It was the fact that a large number of 
members were connected with classification societies, 
but the report must not be regarded as an un- 
balanced one for that reason. It was necessary that 
any suggestions put forward on the subject of free- 
board should be framed so that they could be dealt 
with by the classification societies, and there could 
be no objection to such a course as long as it did not 
involve the use of unscientific methods. He would 
point out that the formula which had been the subject 
of comment by Sir John Biles gave results in con- 
nection with warships which were practically identical 
with those obtained by independent investigation. 
The formula might-not apply in all cases, and indeed 
it was only intended that the suggestions put forward 
should be applied to vessels in particular classes. 

Sir Archibald Denny said he had been appointed 
to the Load Line Committee, no doubt, because he 
was Chairman of the Bulkhead Committee, and the 
subjects of freeboard and subdivision were intimately 
connected. It ought to be pointed out that the work 
of the Committee was practically completed before 
Professor Abell -was appointed as Lloyd’s Chief Sur- 
veyor. He himself, although having been associated 
with registration work, regarded himself on the 
Committee as occupying the status of an independent 
naval architect... It would be of interest also to point 
out that the question of height of platform, which had 
occupied the attention of earlier Committees, was in 
the mind of this last Committee, and was ind2ed one 
of the chief features to be taken into account. The 
formula had given good results in the case of un- 
classed ships, of which his firm built a good many, 
as well as classed ships; and had generally given good 


results, except where the calculation was complicated 


by erections. These erec*i.ns, which formed an 
integral part of the strength of a-ship, would certainly 
modify the use of the formula. The fact that the report 
was a unanimous réport and that this result had been 
reached without any sacrifice on the part of members, 
was due to the skill with which the Chairman had 
handled the whole subject. The matters which had 
been dealt with were of the very highest importance, 
and he hoped that some portion of the funds for 
research work now available by the action of the 
Government would be allocated to a further investiga- 
tion of the many points involved in determining the 
stresses which fall upon fine and full vessels. 

Mr. J. Foster King said the wark of the Com- 
mittee had been carried out with the scientific aspect 
thoroughly in mind. At the same time it was obvious 
that the people who would be compelled to pay the 
chief attention to the matter would be the classi- 
fication societies. On ‘the subject of the full ship and 
the fine ship, it might perhaps appear unscientific 
to deal with that question in the way it had been 
treated, but when the conditions underlying the 
suggestions made were closely studied, it would be 
seen that they had not been so unscientific as Sir John 
Biles had suggested. If the formula proposed was 
generally applicable to an ordinary sea-going cargo 
steamer, then useful rules had been laid down as to 
standards of stress strength. There was this to 
be said for the Committee, that it had not 
worked in the dark, but had stated the reasons for 
the conclusions reached, and had thereby endeavoured 
to invite public confidence. Even the registration 
societies deserved to be congratulated on the fact that 


*an important advance in 





they had put the question of safety in the foreground. 

Professor J. J. Welch was of opinion that the 
difference of opinion was one rather of words than 
substance. The real standard of strength of a struc- 
ture was the stress given to the material compared 
with the ultimate stress. The assumption made was 
that bending moment value obtained from the formula 
was the bending moment under certain definite con- 
ditions. In going from a 100ft. vessel to a 700ft. 
vessel, the actual stress figures obtained were in the 
following relation: 1, 2.1, 3, 4.27, 5.3, 5.8 and 6.15, 
so that the shearing stresses did follow very closely 
indeed the length of ship, as assumed in the paper 
under discussion. 

Sir Philip Watts said Mr. Abell was to be congratu- 
lated upon the clear exposition given of the research 
work undertaken by the load line sub-committee in 
connection with the preparation of a standard of 
strength for determining freeboard, which standard 
might be considered suitable for international pur- 
poses. It was quite impracticable to deal adequately 
with the questions involved wholly by mathematics. 
The forces brought to bear on a ship’s structure were 
so varied and so continually changing from instant 
to instant that although abstract calculations were 
of value, yet in the end very much depended on the 
ascertained and carefully utilised results of experience, 
results which often could not be used in an independent 
quantitative manner, but which could often be used 
in a purely comparative manner so long as care was 
taken to ensure that the results of such comparisons 
were kept within proper limits. It was due to 
Professor Abell to say that in his present paper be 
had shown a combination of mathematical analytical 
power and appreciation and proper application of 
the results obtained from long-continued experience 
of merchant vessels on the actual and very varied 
services on which they had been engaged. His paper 
showed the steps taken in reaching the Appendix II. 
of the Load Line Committees’. Report, which was 
headed ‘‘ Rules for the assignment of Load Lines to 
Merchant Vessels,” and those who followed the paper 
would, he was sure, come to the conclusion that the 
happy.combination of pure mathematical analysis 
and the use of the large actual experience of vessels 
of-all classes has resulted in the formulation of very 
useful rules. The method of comparison used for 
longitudinal strength—which avoided the calculation 
of hypothetical loads and stresses and gave an 
estimate of the geometrical relations between the 
amount and distribution of structural material and 
the principal dimensions and draught of the vessel— 
would be of great service in considering new variations 
in the structural arrangements of cargo ships, and 
would not at the same time be so unduly rigid as to 
restrict the natural development of this branch of 
naval architecture. It might be objected that the 
standards proposed did not take account of all the 
factors which might conceivably enter into a thorough 
discussion of longitudinal and transverse strength, 
but it must be remembered that the Committee was 
embarking on legislative restrictions of a novel kind, 
and wisely considered it desirable at the beginning 
to make the standards as simple and direct as possible 
consistent with the inclusion of the necessary and 
sufficient tests. On the whole the standards proposed 
were suitable and sufficient for the purpose and 
represented fairly the present position of mercantile 
shipbuilding. It could not be expected that the rules, 
and particularly the numerical factors associated with 
them, would not need to be revised from time to time 
as experience accumulated ; but what had been done 
constituted a long step in advance, and formed a very 
useful piece of work for the consideration of the 
International Conference on load line matters con- 
templated at the time of the appointment of the Load 
Line Committee. 








LETTERS TO THE EDITOR. 


(We do no hold ourselves responsible for the opinions of our 
Correspondents. ) 


AERIAL NAVIGATION. 


Srr,—As we seem at last in Britain to be wide awake to the 
urgent importance of paying serious attention to possibilities 
in the way of improvements in airships, will you kindly permit 
a few words to be said in your columns by one who looks on 
the subject from an entirely different point of view from that 
usually taken. 

It has already been pointed out elsewhere that for real pro- 
gress from our present position it is essential that serious perse- 
vering efforts must be made, and a readiness shown to experi- 
ment outside the rut of the old and well-known—adhered to 
too often and too long because it is familiar. Development 
does not always p in a more or less straight line along the 
well-beaten path, beginning at the familiar first solution of a 
difficulty. One must often go right back to the very starting- 
point to find other and better paths to the mountain top of 
efficiency and real success. Mere superficial improvement too 
often lands us, and leaves us, in what is essentially a cul de sac. 

If it be possible to at once secure and test suggestions offering 
reasonable probability of something useful, then it is important 
that no time should be lost, and it is because I believe that 
certain hitherto only partially applied natural principles, quite 
overlooked in this particular connection, can be easily, simply 

tal 


on the usual normal lines of trial and error. If, however, wo 
work under principles which are in themselves naturally, 
restricted in application, the cul de sac positiof is soon reached. 
Illustrations will readily occur to those familiar with certain 
forms of engineering practice. 

Hitherto it has been found impossible to get an airship satis- 
factorily, if at all, into the air without the use of gas. Surely 
all in any way conversant with the subject will admit that huge, 
frail an delreate elongated balloons with sufficient flotation 
allowed to enable some more or less dangerous machinery to 
be carried, are not likely to remain for any length of time the 
only possible types of airship. 

Now, the only heavier-than-air craft at present known is, 
of course, the aeroplane. In essentials it is a mechanical 
combination relying on dynamic energy and static reaction, 
and so far as its natural limitations permit, it is a very efficient 
and ful It may undoubtedly be regarded as 
the triumph of power and shape, for these are the essentials 
of its excellent performance. The question, then, is, Can any- 
thing even nearly as good be attained by any form of airship, 
with its greater stability, room and usefulness ? In my opinion, 
for which scientific chapter and verse can be given, it can. By 
a particular combination of power and constructive arrange- 
ment, analogy shows that there is not merely possibility but a 
very high degree of probability of bringing into action a new 
lifting and supporting force of great power, which could be 
easily made available for airship purposes. As such a force 
can made to come into action in any direction and to an 
extent dependent only upon available power, it can be made to 
serve every purpose—lifting, propelling and “trimming” 
and also permit a course to be held against wind deflection and, 
moreover, great compactness is assured. 

The sine gud non of the whole thing is, of course, reasonable 
reliability and safety. These can never proceed for any length 
of time from delicate gas-borne structures and complicated 
machinery doing heavy work. There must be great simplicity 
and great strength and robust in principle and character 
of construction. Now, it would be, of course, quite impossible 
to design and construct an apparatus or appli by the aid 
of which, plus power, really great weight could be continually 
raised, lowered and held against gravity, unless there were 
certain great natural conditions ready to be utilised already 
there, waiting to be taken advantage of, just as it would have 
been quite impossible to construct cylinder-type power engines 
without there existed that nat property of steam and 
explosive gaseous mixture, expansion, which has been turned 
to such excellent account. That air navigation has at present 
some degree of success, while the alluded-to natural advantage 
is quite unutilised, only proves that there are more ways than 
one of doing a thing, and everyone knows that the best way is 
not always the most obvious. Take the case of power, for 
instance. It may be very difficult for many of us, perhaps, 
to realise that even the heat engine in all its forms, as known 
to-day, will be superseded by something simpler and better, 
although it may be difficult to imagine how greater, or even as 
great, an efficiency is going to be attained at an important 
reduction in all-round expense, which is the essential condition 
for success in these matters. Still, everything goes to show 
that we are on the eve of the opening of what may prove to 
be the greatest era in the history of the world, and the history 
of the growth and perfecting of the necessary appliances of 
civilisation shows that the old and imperfect is slowly being 
superseded by better and more efficient means, machines and 
systems ; but it also shows that new conceptions do not mature 
till their presence is urgently needed. 














ALPHA. 


TESTING LOCOMOTIVE COALS. 


Str,—I read with interest an article on the above subject in 
your issue of February 18th, 1916. About fifteen or sixteen 
years ago I conducted very similar tests to those described when 
stationed in the Bombay Presidency, and they proved most 
reliable and of great value. 

The test train was invariably made up of the same number of 
four-wheeled vehicles, viz., thirty-nine wagons loaded with 
locomotive coal and a brake van. The load in each case was 
adjusted by passing the train over a wagon weighbridge just 
before its departure from the terminus, and if in the aggregate 
there was found to be any excess coal over the standard load, 
it was removed. The journey made was invariably over the 
same route to the same destination, a distance of 110 miles, and 
the funning time-bill, with only a few necessary stops for water 
&c., was accurately worked to, station by station. personally 
accompanied many of these test trains worked by the same 
engine and the same driver, and in testing some of the Indian 
coal delivered at different times from the same mine I have 
obtained almost identical results. On one occasion, on weighing 
off the coal left on the tender, it was found to be within 4 lb. 
of what it had been on a previous trip made some ten days 
earlier. 

There can be no question as to such tests being far more 
valuable and reliable than any conducted in a laboratory, where, 
of necessity, the quantities dealt with are more or less micro- 
scopic. Of course, practical tests such as I have described must 
be conducted by men who can be relied on to record accurate 
results, 

March 17th. D. W. 











BUOYANCY OF ZEPPELINS. 


Srr,—Mr. Bourcier is quite right. The stress in the fabric 
of the gas bags is only half of what I estimated it to be; but 
it is still far too high to be feasible. I used the formula for 

, ' Px 2 ae 
thin cylinders, — = f, whereas I should have used ~~ 

ES 4 x 

= f for thin spherical shells, as in the present case. 

with Mr. Bourcier when he says the “ air’ bags are 
very likely “ braced’ or “‘ encased” by the bracing—of the 
“ cigar,” Ietake it is meant. The reason I assumed the gas bags 
to be spheres was through having seen an illustration, partly 
in section, showing the gas bags as spheres. Again, if the gas 
bags were spheres, there would be a great waste of space within 
the “ cigar,” and this leads me to the belief that the “ cigar” 
may be divided into compartments either vertically or length- 
wise. Whichever way the compartments are partitioned off 
it seems to me impossible to avoid large flat surfaces, and this 
being so, it would be next to impossible to vary the pressure to 
any extent in any individual compartment with the object of 
trimming the ship, although the pressure may to @ small extent 
be varied throughout the system with the object of varying 
the buoyancy of the ship. I am not quite sure that I follow 
Mr. Bourcier when he says the fabric is subjected to a com- 
pression or crush load with a pressure equal to the difference 
between outside and inside pressure. Does Mr. Bourcier mean 
that the fabric is sandwiched between the inside and outside 
pressure of the gas bag? I do not see how the difference of 
pressure can exert a crush load on the fabric. 

When a Zeppelin sets out on a raiding expedition, I should 
imagine her degree of buoyancy to be almost entirely due to her 
dist t, her safe altitude being attained by shelding 








and effectively used to bring about great and fund 
changes in the general way in which the whole difficulty is 
treated, that I am writing to try to arouse the interest of those 
in the world of engineering who are sympathetic to and willing 
to deal with matters of this kind. 

A really satisfactory ‘ something” is wanted in the way of 
thods or principles to lift the whole 
problem to a higher level of performance and possibility, whence 
customary increase of size and development in detail can follow 








ballast at the commencement of her journey. I am still of 
opinion that a pressure of two atmospheres is impossible, 
especially if first-class fabrics will only withstand 100 Ib. load 
lengthwise and crosswise per inch. presume Mr. Bourcier 
means per inch of width, the thickness not being mentioned. 
Coseley, April 7th. Gro. EMMERSON. 
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RAILWAY MATTERS. 





Tse North British is practically the only Scottish rail- 
way company which runs any trains on Sundays, other 
than the connections with England. Many of the North 
British Railway Sunday trains have now been withdrawn. 


THE appeal in the case of the Associated Portland Cement 
Manufacturers, Limited, v. the Great Northern Railway 
was heard last week, when judgment was reserved: This 
is what is known as the 4 per cent. increase case, wherein 
the Railway and Canal Commission by a majority vote 
considered that the increase was justified. 


No less than nineteen of the Great Eastern Company’s 
stations are to be closed on May Ist. There will then be 
no stations open between Liverpool-street and Hackney 
Downs and Stratford, which should lead to an improve- 
ment in the train service. On the Fenchurch-street line 
Shadwell and Leman-street are to be closed. 


DuRInG the past four months 289 men employed in the 
locomotive shops of the Erie Railroad have suffered injury 
to the eyes, and as a result the railway company has decided 
to furnish goggles to men in certain classes of hazardous 
work. This is expected to involve an expenditure of 
10,000 dols. (£2000), but the company believes that the 
money thus invested will be well spent. 


Mr. W. PickeRsGILL, the locomotive superintendent 
of the Caledonian Railway, has built a new 4-4—0 super- 
heater express locomotive, which varies in a few details 
from those designed by his. predecessor, Mr. McIntosh. 
A Robinson superheater is provided, the mechanical 
lubricator is operated by a return crank attached to a 
coupling-rod pin, and the tender has three independent 
axles instead of two bogies. 


On and from the 17th inst. the Dublin and South- 
Eastern Railway Company is increasing its goods rates 
by sums varying from 3d. per ton to 5s. per ton to meet, 
it is officially stated, the increased working expenses, also 
the expenditure caused by the serious damage to the line 
by repeated storms. The increases may, of course, be 
challenged, and would then have to be justified before the 
Railway and Canal Commission. 


THe Hudson and Manhattan Railroad Company has 
carried 400,000,000 ngers since it was opened eight 
years ago without the loss of a single life attributable to 
train operations. The company has therefore been 
selected by the American Museum of Safety to receive the 
gold medal awarded yearly by.the Travellers’ Insurance 
Company to the employer who has done the most during 
the year to safeguard his workpeople and the public against 
accident. 


Some time ago a concession was granted for converting . 


the Swedish East Central Railway to electric traction, 
but nothing was done in the matter. The proposal was 
to erect a hydro-electric plant at Nijélarp, using the 
Svarten. The work is now, however, to be put in hand, 
and it is hoped to finish it by 1920. The electrification 
of the Sund-Bjarred Railway has been delayed by troubles 
with the telephones, caused by induction, which difficulties 
have now been overcome. 


On the night of the Ist inst. a rather serious collision 
occurred between a passenger train and a goods train at 
the Leen Valley sidings near Nottingham, Great Northern 
Railway. The block system was out of order owing to the 
storm earlier in the week, and the goods train was thus 
overlooked. On the following Monday evening a collision 
oceurred between two goods trains near Selby on the North- 

Zastern Railway. But the most serious accident of the 
week happened on April 5th near Crowborough, on the 
London, Brighton and South Coast Railway, when a 
passenger train from Tunbridge Wells to Brighton was 
derailed, the engine and three coaches leaving the rails 
and the engine being completely overturned. 


On the 4th inst. Colonel Druitt’s report was issued on 
the head-on collision of February 3rd between two goods 
trains nearTorpantau,on the Brecon and Merthyr Railway, 
in which the driver and fireman of one train were killed. 
The line is single and controlled by the electrical tablet. 
The train started without a tablet, but there are reasons 
given in the report which suggest that the driver might 
have assumed that the tablet was being carried by the 
banking engine in the rear. It is also alleged that the 
driver started against the signal, but on this there is a 
doubt also. As it was this driver who was unfortunately 
killed the actual facts could not be cleared up. The night 
was very rough and wet, and owing also to the line being 
on a@curve and the view obstructed by trees the engine- 
men failed to see a train approaching from the opposite 
direction. 

At the time war broke out a committee of the railway 
general ma rs was discussing with representatives of 
the National Railwaymen’s Union and of the Associated 
Society of Locomotive Engineers and Firemen a new 
railway conciliation scheme to replace’.that which was 
agreed to in December, 1911, as a sequel to the railway 
strike of August, 1911. Considerable progress had been 
made, but when hostilities broke out .the discussions 
came to an end by mutual agreement, and it may be 
remembered that when the railwaymen’s war -bonus was 
increased in October last the agreement thereto contained 
a clause to the effect that no further change in the men’s 
conditions was to be considered as long as the railways 
were under the control of the Government. Whether 
or not further meetings between the Committee of General 
Managers and the representatives of the men have since 
taken place we do not know, but on March 31st a new 
conciliation scheme which had been approved by both 
these parties was submitted-to a-conference of the delegates 
of the National Union .of Railwaymen. This scheme 
would appear to have been greatly in favour of the men, 
who were to be granted what yyas practically full recog- 
nition, questions of discipline and management were to 
be regulated, and points affecting bonuses, mileage rates, 
&c., were given an opportunity for review. None the less 
the delegates by 32 votes to 28 rejectéd the scheme on 
the grounds, we understand, that there should be a 
national board instead of a board for each railway,.and 
because clerks, supervising officers, such as inspectors 
and policemen, were excluded. 





_ NOTES AND MEMORANDA. 





One of the most beautiful of the early lighthouses, and 
the first tower in a seaswept position, was Cordouan 
light on the coast of France at the entrance to the 
River Gironde. It.was built in 1611, and although it 
has been remodelled, some of the original structure is 
still there. It is over 200ft. high. 


Proressor F. KesBxx, lecturing at the Royal Institution 
on April 4th stated that Germany, Italy and California 
were great seed-growing countries on account of their 
high intensity of sunlight. Experiments which had been 
made showed that the yield of crops might be increased 
by artificial light. It might be possible to reinforce our 
obscure daylight by artificial means, and it would be 
curious if in the next century the finest results were 
obtained in the Black Country by electric light. ~ 

“QUITE recently,”’ states a writer in the Light Car and 
Cycle Car, “1 had a puncture in an old rear wheel tube; and 
not having the time to repair, I took out the. valve, and, 
after jacking up the back wheel, succeeded in coaxing, by 
means of a paper funnel and alternately pressing and 
releasing the cover, a quantity of ordinary flour into the 
tube. This has now lasted over a week, and seems as 
good as ever, but I am unable to tell what will eventually 
happen. to the flour in the tube or whether it will affect 
the tube in any way. But it would be a useful thing to 
do if caught with a small puncture on the road.” 


Writine in the Physical Review on “ An Investigation 


on the Transmission, Reflection and Absorption of Sound” 


by Different Materials,” Mr. F. R. Watson explains that he 
has made experiments by means of a whistle emitting a 
given note placed in the focus of a parabolic reflector. 
The receiver of sound was a Rayleigh resonator placed in 
another room, the sound having to pass through a doorway, 
which could be closed by various materials. It was found 
that pressed-fibre jin. thick practically stops all sound, and 
jin. cork-board stops 80 per cent. of it, three layers stopping 
92.6 per cent. It appears that the transmission of sound 
at constant pitch depends on the porosity, density and 
elasticity of the material. Porous bodies transmit sound 
much in the same proportion as they transmit air. 


On March 25th Mr. J. A. McLay read a useful paper on 
“Hints on the Installing, Erecting and Starting-up of 
High-speed Machinery ”’ before the Association of Mining 
Electrical Engineers at Wakefield. The author said he 
had found that many troubles which had developed in 
connection with high-speed machinery were due to defec- 
tive erection on site or starting-up. He considered it 
advisable always to submit the plans for erection to the 
manufacturers of the plant. The four points which settled 
practically the satisfactory working of any high-speed 
machine were (1) foundations and grouting-up, (2) level 
and alignment, (3) coupling, and (4) connections. They were 
all of equal importance. Standard high-speed machines, 
such as turbine pumps, fans, motors, &c., were designed 
to be mounted on solid foundations of concrete, brickwork, 
masonry or steel construction, and they should not be 
set up on temporary foundations, such as timber, without 
first consulting the makers. ; 


A Brit has been brought into the Prussian. Diet to 


authorise the Government to expend £310,000 on the |_ 


establishment of hydro-electric works at the weirs which 
are being constructed at Mainkur, Kesselstadt and Gross- 
Krotzenburg in connection with the general scheme for 
the canalisation of-the Main‘from Offenbach to- Aschaffen- 
burg. The result of a technical examination shows that 
if four turbo-generators are provided at each place, it 
will be possible to obtain an average of 30,000,000 kilowatt - 
hours per annum, or 25,000,000 kilowatt-hours after de- 
ducting losses in lines and transformers. It is proposed 
to erect a transmission-line between these works and the 
Government hydro-electric works on the upper part of 
the Weser, so that an interchange of supply may be 
effected when negessary. It has been found that when 
the water power of the Main fails, or almost fails, that of 
the Weser works is abundant, and vice versé. When the 
works have been completed the supply from State genera- 
ting stations will be in operation over an area extending 
from Bremen to the Main. 


At the recent annual meeting of the American Society 
of Mechanical Engineers in New York considerable 
interest centred round the methods of installing high- 
pressure steam-piping systems of large central stations. 
During the discussion reference was made to the practice 
of fusing together the lap flanges of pipes to avoid the 
blowing out of gaskets and steam leakage. It was pointed 
out that one large company, the Commonwealth Edison 
Company of Chicago, is now doing this at its Fisk-street 
station. Fused flanges are being used between the steam 
header and the turbine. Instead of using the customary 
copper-asbestos gaskets inserted between the flanges, the 
flanges are drawn up face to face and bolted rigidly 
together. The edges are then welded together. The 
thickness of this weld is quite small, since the intention 
is not to increase the mechanical strength of the joint, 
but to enable the elimination of gaskets and in this way 
prevent the leakage of steam. The welding of flanges 
in this manner has proved satisfactory, since there are no 
gaskets and there is entire absence of leakage. 


WHEEL glazing is one of the commonest troubles the 
grinding wheel user has to meet. A wheel glazes when 
the points of the abrasive grains wear flat without the 
surrounding ‘bond being ‘disturbed. Its causes and 
remedies are as follows :—Wheel too hard for the work 
in hand: Dressing is only a temporary remedy. A softer 
wheel must be used to cure it effectually. Wheel running 
too fast: This has the effect of making the wheel appear 
harder. - The’speed should be altered to between 4000 
and 6000 revolutions’ per minute. Too much surface 
contact between wheel and work: If possible the work 
should be jockeyed in front of the wheel so that at any 
one moment a small surface only is presented to the 
wheel. Not enough pressure of work on wheel: Use 
more pressure so as to disturb the bond and dulled grit. 
Using wheels bonded with rubber, cement or shellac 
where such bonding is not desirable: The only remedy is 
frequent dressing, if impossible to change the wheel. 
Variation in hardness of material being ground: This 
is unavoidable and the only remedy is dressing as required. 





| 
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MISCELLANEA. 


Accorpine to Mr. Forster, Financial Secretary to the 
War-office, the total number of men employed in the 
Royal Aircraft Factory is 3223, and their weekly pay 
amounts to £9438. The salaries of the five senior officers 
are £3000 (full time), £630, two of £550, and £450. 


Ir is reported that the demand for electric cooking and 
heating apparatus in the United States is developing very 
rapidly. In the first six weeks of the current financial 
year the appliance department of one of the leading 
electrical firms has sold more than 1700 electrical ranges. 


A GOVERNMENT conference has been held in Russia on 
the supply of electricity. It was shown that with the 
existing scarcity of fuel it was necessary to consider at 
once the means of assuring a supply of electrical energy 
which would aid in solving the motor difficulty. It is 





-proposed to use liquid fuel (petroleum) in place of the coal 


that cannot be got. A law to this effect has already been 
drafted and approved. 

Members of the Lancashire and Cheshire Coal Wages 
Board met in Manchester on Monday to consider matters 
relating to the payment of the 5 per cent. advance in wages 
recently awarded to the coal miners. The object of the 
Board is, of course, to settle disputes and thereby avoid 
strikes and lock-outs, and its purpose in Monday’s 
meeting was to consider the allegation that some coal- 
owners were nor carrying out the agreement. 

In a recent issue of Elettrotecnica, Carlo Velardi advocates 
the use of hydrogen gas, obtained by electrolysis, for 
lighting and heating in substitution for, or mixed with, 
coal gas. The difficulties attending its use, the chief of 
which is its distribution, are easily surmounted, while the 
advantages from its employment, especially in a country 
like Italy, are great. Its utilisation for heating and 
cooking ‘purposes, he contends, is easier of realisation than 
the replacement of coal gas by electricity. 


‘Tue Council of the Institution of Mining and Metallurgy 
has addressed a letter to the boards of directors of British 
mining companies calling their attention to the very large 
number of British mining engineers and metallurgists on 
active service, including nearly 700 members of the Insti- 
tution alone. The Council is deeply concerned for the 
welfare of those whose lives may be spared, and begs that 
provision may be made for the employment of British 
mining engineers and metallurgists after the termination 
of the war. 


H.M. Consut-GENERAL at Kobé remarks that the war 
has revolutionised zinc refining in Japan. Hitherto the 
two refining concerns at Amagasaki, near Osaka, and 
Miike, in Kyushiu, have been slowly feeling their way. 
As a result of the war great activity has been shown in 
connection with military requirements, considerable 
extensions have been made, and it is anticipated that 
when all the works contemplated are in working order 
they will be in a position to deal with the whole of Japan’s 
output of zine ore. 

Tue following trades have been removed from the list 
of reserved occupations: Galvanised sheet manufacture 
(M.M.); tin-plate manufacture ; oil, paint, &c., trades ; 
printing-ink manufacture. The following trades have 
been added to the list: Mining and quarrying: Fuller's 
earth quarriers, getter, kilnman. Patent-fuel works : 
Foreman beltman or loader, trolleyman. Mica manufac- 
ture for electrical or scientific appliances : Departmental 
manager, foreman mica-machine worker. Nickel manu- 
facture: All classes of workmen (M.M.). Slag wool 
maker. Cement pottery, brick, and_ glass trades : 
Sanitary drain-pipe and chemical-waremanufacture,maker, 
kilnman, loader; fireclay goods manufacture, maker, 
kilnman. ; 

Proressor ARMSTRONG, in the course of a lecture on 
‘** Organic Chemistry in War’”’ at the Royal Institution on 
Thursday, lamented the supineness of successive British 
Governments on the subject of high-explosives manu- 
facture. At the Royal Institution, Nobel, Abel and 
others lectured many years upon these engines of destruc- 
tion, which were playing so important a part in the present 
war; but, so far as the Government was concerned, 
nothing had been done in the matter up to the time war 
was declared. So far back as 1901 he himself had called 
public attention to the fact of their importance, and in 
particular had pointed out how unfortunate it was that 
there was not a single authority on organic chemistry on 
the Committee on Ordnance. 


Tue President of the South Staffordshire Iron and Steel 
Institute (Mr. J. E. Fletcher, Dudley), addressing the 
members of that body at Dudley recently, said the great 
importance of alloy steels had marked the entrance of 
a new scientific chapter in iron and steel manufacture, 
and it was futile any longer to bar the way to the truly 
scientific control of the iron smelting surface. The 
scientific examination of the slag problem lay at the root 
of iron blast furnace workings. The volume of slag 
per unit of iron made was the factor regulating the heat 
and equivalent coke required for smelting. The ash in 
the coke required further time to flux it, and again this 
additional slag made further demand on the coke. The 
slag volume limited the output of the furnace and con- 
trolled it. The quality of iron required was dependent 
on the slag composition. 

SPEAKING at the annual general meeting of the 
British Westinghouse Company the other day, Mr. J. 
Annan Bryce, the chairman, said the employment of 
women in the company’s works at Trafford Park had 
been largely extended during the war with satisfactory 
results. At the outbreak of the war the company had 
on its hourly pay rolls 4720 men and 513 women, a total 
of 5233, while at the present time it employs 5504 men 
and 1344 women, or a total of 6848. The number of men 
who have joined the forces is 2000 and 3500 men have 
attested under Lord Derby’s scheme. The textile trades 
of Lancashire have suffered very severely by the reduction 
in the number of male employees, owing to the large 
numbers that have been taken for active service, and 
women have had to take up the posts usually filled by 
males. It would seem that there is a scarcity of women, 
for it is now proposed to lower the age at which children 
can be employed in textile mills. 
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Subdivision and Safety of Ships. 


One of the unpleasant surprises of the war to 
large numbers of people is the rapidity with which 
many large ships have been sunk by torpedoes and 
mines. It had been widely accepted that ships of 
modern construction, in which bulkhead. subdivision 
had been carefully and thoroughly carried out, would 
be immune from foundering with one large compart- 
ment open to the sea, and, in the larger types of 
passenger vessels, with two such compartments 
flooded. That this is not the case in all instances 
has been amply proved, a notable instance being that 
of the Lusitania, which sank after torpedo attack 
in a comparatively short time. Other cases have 
followed at intervals, the more recent, such as the 
Persia and Maloja, being just as striking in their 
character. What, then, is to be learned from these 
tragic happenings? Is bulkhead subdivision an 
inadequate provision against foundering from acci- 
dental causes, or are there other elements in the 
problem independent of the efficiency, or non-efficiency, 
of bulkhead subdivision ? 

A great deal of light is shed upon this subject 
by the carefully considered reports of experts who 
have been chosen, from time to time, to probe the 
matter to the bottom. The Select Committee 
appointed in 1887 stated in its report that “the 
proper placing of bulkheads so as to enable a ship to 
keep afloat for :ome length of time after an accident 
has occurred is most important for saving life at sea.”’ 
In the next year a Committee appointed to advise 
the Board of Trade in making rules for life saving 
provided that foreign-going ships should be “ divided 
into efficient watertight compartments, so that with 
any two of the compartments in free communication 
with the sea a ship would remain afloat in moderate 
weather . . . they considered it their duty to further 
express their sense of the importance of efficient 
subdivision of ships, and to recommend that it should 
be investigated by a Committee of duly qualified 
persons.” A Bulkhead Committee was appointed 
by the President of the Board of Trade in 1890, and 
by it concessions were made to well subdivided 
ships in the matter of the amount of life-saving 
appliances they must carry. In July, 1911, the 
Merchant Shipping Advisory Committee suggested 
that the Board of Trade should review the require- 
ments as to watertight compartments in view of 
the developments of shipbuilding since the ' previous 
report of the Bulkhead Committee. The question 
again emerged at the Titanic investigation; at the 
International Conference on safety of life at sea in 
1913, and also in the report of the Commission of 
inquiry into the loss of the Empress of Ireland. 
Finally, the matter has recently been inquired into 
with the most meticulous care by the Committee 
appointed by the Board of Trade in 1912, to deliberate 
upon the whole question of the subdivision of 
merchant ships. This Committee, composed of 
ten experts under the chairmanship of Sir Archibald 
Denny, any one of whom may be regarded as an 
authority in himself, has issued a report which is the 
last word on the subject, and it is enlightening to 
read the opinion that, “‘ even if methods of complete 
accuracy could be employed, the safety attained 
by the application of any given standard of sub- 
division can only be relative and conditional, and 
complete protection against the results of all possible 
varieties of accident is unattainable in practice. 
The formulation and enforcement of rules governing 
subdivision is a contribution of the utmost importance 
to the safety of life at sea, but as regards the result 
of such rules in any particular case, it is not possible 
to say more than that if the damage does not exceed 
a specified amount, and if the assumptions made in 
the rules are not materially departed from, the vessel 
may reasonably be expected to. remain afloat.” 
When it is remembered that these several considered 





statements refer to accidental contingencies which 
may be expected in ordinary service, and not to the 
most exceptional conditions of damage from violent 
detonations of heavy charges of modern high explo- 
sives in direct contact with the hull of the vessel, it 
will be seen that it is necessary to be very guarded 
in forming too optimistic a view of the chances of 
even a thoroughly well divided ship remaining afloat 
in such circumstances. 

There is no promise in any of the reports of the attain- 
ment of unsinkability combined with a reasonable 
arrangement of bulkhead for efficient working con- 
ditions. On the contrary, the plain and unequivocal 
statement of the most recent Bulkhead Committee, 
has been more than justified by the events which 
have occurred in the dastardly warfare against non- 
combatant vessels which the enemy has waged with 
mines scattered in open waters and torpedoes dis- 
charged at point-blank range from submarines. 
The methods adopted by the 1912 Committee to 
ensure efficient subdivision is remarkable for its 
lucidity. The standard set is that the spacing of 
watertight bulkheads “in mixed cargo and pas- 
senger vessels” of 571ft. in length and above 
and in “ passenger vessels » of 489ft. in length and 
above, shall be-such that any two adjoining main 
transverse compartments may be flooded without 
resultant foundering of the vessel. There are special 
requirements in the larger vessels for closer spacing of 
watertight bulkheads at the forward end. Ships of 
less length than the above must be able to float 
with any one compartment flooded. The calculations 
for floodable length, permeability and coefficients of 
subdivision for various types of ships are skilfully 
framed, but they need not be discussed here. It is 
necessary, however, to remember that the standard 
so set up as desirable does not exist in the large 
majority of ships at present afloat, and, hence, we 
cannot claim for them even the carefully qualified 
guarantee of safety that the Committee gives for 
new ships built to these standards. We have, there- 
fore, two conditions which must modify our estimate 
of the relative safety of ships; that is the extra- 
ordinary nature of the damage caused by high explo- 
sives and the disconformity to a type which when 
built to the new standard gives a degree of safety 
only claimed to be “relative and conditional.” 
There are existing cases of ships which have survived 
the shock of such explosions—the passenger steamer 
Sussex, for example. In a thoroughly well sub- 
divided ship damage to the bow or stern is often 
confined to a limited area when compared with 
corresponding damage to the machinery spaces, 
and so there is a better chance of survival if the 
forward or after bulkheads remain undamaged. 
It is necessarily difficult to ascertain exactly what 
were the conditions when ships have sunk in a short 
time after extensive damage, for there is usually 
neither time nor opportunity for more than a cursory 
examination of the injury done. One thing, how- 
ever, has become painfully clear. Many ships have 
taken a heavy list immediately after the ingress of a 
considerable body of water. Time and again we hear 
the tragic story of half of the boats becoming un- 
available on this account, and the remaining half 
overhanging the damaged side of the ship in such a 
way as to make launching difficult and dangerous. 
This heeling of the ship leads to an inquiry for another 
cause of rapid foundering. So far we have con- 
sidered only the danger of sinking from direct loss 
of buoyancy, but there is also the possible and in 
many cases undoubtedly very real danger of founder- 
ing from loss of stability caused by the sudden inflow 
of large quantities. of water. Here we are faced 
with the old problem of the metacentric height that 
a ship should have. For passenger vessels it is 
generally accepted that a small metacentric height 
gives a much more comfortable ship than is obtained 
when a greater amount of stability is provided, the 
period of rolling is long and easy, and the ship sea- 
kindly—a great matter for passengers who only use 
the sea passage occasionally. Naturally, then, 
shipowners wish their ships to have only the minimum 
of metacentric height necessary, and so long as there 
is ample freeboard and a good range of stability 
for a considerable degree of inclination, there is 
little or no risk of the ship capsizing from the effect 
of wind and sea, even in the roughest weather. 
But suppose now that the ship sustains extensive 
damage which destroys the buoyancy of a consider- 
able portion of her length, and there is ingress of 
a large body of water, the centre of gravity of the 
combined ship and enclosed water naturally falls, 
but in many cases the metacentre falls much more 
rapidly, a condition of instability may be temporarily 
set up, and the ship heels over until she finds the 
angle of heel which gives her the necessary righting 
arm. In some cases she may. right herself as the 
water gradually enters and is distributed, and the 
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centre of gravity is lowered until there is again a 
positive righting arm in the upright position. But 
in other cases the angle of heel may go on increasing 
owing to the fact that the inflowing water is retained 
at the damaged side of the ship by the acquired 
inclination and also that rapid distribution of the 
water is prevented from taking place by obstructions 
in the flooded compartment. The time element is 
therefore of the utmost importance and may introduce 
a dangerous factor that does not appear in the calcu- 
lations of stability for the damaged condition. If 
the deck at side becomes submerged by the list of the 
ship the water may spread along the deck and flood 
adjacent compartments, and so in a short space of 
time, possibly a matter of ten or fifteen minutes, the 
vessel may capsize and founder, although she should 
float so far as subdivision and buoyancy are con- 
cerned. It will be seen, then, that no possible 
scheme of bulkhead arrangement can make up for 
a deficiency in metacentric height, and it seems likely, 
judging from the reports of many recent losses, that 
the desire to consider comfort of the passengers in 
peace times has brought about a condition of things 
which leaves only a small margin to meet the possible 
contingencies of an unscrupulous maritime warfare. 

We turn now from the question of subdivision in 
the transverse direction to that of longitudinal 
division. There are ships which have longitudinal 
bulkheads both in the wings and at the middle line, 
and it is clear that if a ship is in danger with only 
transverse division, she is likely to be in still greater 
danger if there are more serious obstructions to rapid 
distribution of inflowing water. There is, indeed, a 
considerable risk from fore-and-aft bulkheads even 
when they are non-watertight from this cause, and 
the time element again becomes very important. 
Many ships are fitted with longitudinal bunkers of 
great length, the bulkheads of which are not water- 
tight, but which act partially as if they were, in case 
of extensive damage to the skin of the ship. The 
recent Bulkhead Committee referred to this in its 
report, saying, “In some cases these bunkers are 
cross-connected by transverse bunkers at the middle 
line, of which the free flow of water from one side to 
the other may be prevented by communicating 
passageways, &c., fitted in the longitudinal direction. 
Further, some vessels have very long transverse 
bunkers similarly obstructed at the middle line. In 
all such cases damage from collision in the vicinity 
of these bunkers might result in a temporary list 
from which the vessel might not easily recover.” 
There are obviously occasions when a longitudinal 
vertical side bunker may prove the very best protec- 
tion, as, for instance, in the case of a vessel sustaining a 
heavy, ripping blow, laying open the side for a con- 
siderable length; but even then there is danger of 
the winged water causing a heavy list, with all the 
undesirable accompaniments in a time of stress. 
The difficulties would be aggravated enormously by 
bad weather conditions. The natural cure for this 
is to provide ample stability, but that is not easy 
to accomplish in existing vessels, nor is it desirable 
even in new steamers for the ordinary peace time 
vocations of sea-going passenger traffic, unless we 
are to construct our mercantile marine to meet the 
conditions of unscrupulous naval warfare. 

The truth is that we are experiencing extraordinary 
conditions for which there is no real antidote. No ship 
designer ever calculated upon the possibility of un- 
armed merchant steamers being ruthlessly attacked 
on the high seas by torpedoes, and it is apparent 
from the report of the Bulkhead Committee that it 
does not consider it to be possible to guarantee safety 
in conditions even far less onerous. There is always 
some risk in ocean travel, and probably there always 
will be; but the present conditions are aggravated 
beyond all preconceived ideas. Realising the serious 
nature of the risks run by our merchant shipping, 
it is not surprising that a feeling of uneasiness is 
sometimes manifested. It is necessary, therefore, 
that a clear perspective of the whole question should 
be obtained, and the losses incurred regarded in 
their true proportion. Admiral Sir Cyprian Bridge 
has compiled tables showing that from the beginning 
of the war until March 23rd last British mercantile 
marine losses amounted to 379 steamers, aggregating 
1,320,171 tons, a total of only 4 per cent. of the num- 
ber of ships on the register, and a little more than 
6 per cent. of the total tonnage. After twenty 
months of war the additions to our merchant fleet 
have exceeded the losses by 50 ships, aggregating 
216,006 tons. It is not wise, in view of these facts, 
to dwell upon the painful details associated with 
German frightfulness on the high seas, but rather to 
maintain a stiff upper lip until the day of reckoning 
comes, as it most assuredly will, and to realise that, 
whilst the conditions of ocean traffic are unpre- 
cedented, the actual diminution of our commercial 
fleets is hardly appreciable. 





The International Demand for New Ships. 


Ir the war has impressed upon the nations of the 
world the enormous advantages which can be and are 
derived from the possession of a very powerful navy, 
it also has had the effect of demonstrating the great 
benefits which arise from the ownership of large 
fleets of merchant steamers capable of fulfilling a 
variety of services in different parts of the globe. 
It is possible that if the advent of the war could 
have been definitely foreseen a few years ago, certain 
of the belligerent nations, as well as various neutral 
countries, quite apart from the question of the construc- 
tion of warships, would probably have felt constrained 
in their own individuat interests to have embarked 
upon a scheme of development in connection with their 
merchant navies, and thus have been better prepared 
to undertake the particular classes of transport 
work suitable to the requirements of each case or 
country. But, in the absence of any such prevision 
and provision the occurrence of the war placed, and 
continues to place, great strain on the shipping 
resources of a number of countries in consequence, 
not of the activity of enemy submarines, as British 
losses have been more than restored by additions 
to the merchant fleets, but of the extraordinarily 
large numbers of ships which have been requisitioned 
by the allied nations and their withdrawal from the 
customary services rendered in times of peace for 
their own and other countries. Under the circum- 
stances, no one need be surprised at the large demand 
which has arisen for new steamers on all sides, and 
which will probably become greatly enhanced in the 
future, particularly after the conclusion of peace, 
when substitutes will be required for numerous 
merchant vessels which will have depreciated under 
the stress of service during the course of the war, and 
which shipowners will be glad to dispose of to pur- 
chasers whose requirements are less exacting, as a 
rule, than those of the leading shipping companies. 
As hitherto, British shipbuilders will continue to 
have a considerable amount of work for home account, 
and they will also participate largely in assisting to 
meet the needs of a number of other nations whose 
capacity for constructing ships is inadequate for 
national purposes. At the same time, it must not 
be overlooked that certain nations are already 
endeavouring to resume building where it may have 
been interrupted, or to expand their resources even 
under existing conditions. 

Let us take, for instance, the case of France. The 
comparative scarcity of native steamers there has 
so far stimulated the Government to action that, 
following the example set in the case of mobilised 
miners, who have been, or are being, gradually sent 
back to the collieries, the Minister for War has con- 
sented—as the Under-Secretary of State for the 
Merchant Navy announced in the Chamber of 
Deputies on March 24th—to the return of mobilised 
shipyard workers to the shipyards in sufficiently large 
numbers to permit of the resumption of suspended 
work and repairs to be undertaken. This intimation, 
which has been well received, should contribute 
largely towards satisfying the public demands which 
have been made in the past few months for the 
construction of vessels to assist in coping with the 
present emergency. It has been urged that the 
necessity exists to produce, not a lot of ships, but to 
build some quickly, and when it is mentioned that 
vessels of 10,000 tons have been waiting since the 
outbreak of the war to be launched, the urgency 
for the decision of the Minister for War becomes 
obvious. Apart from this step, M. Gustave de 
Kerguezec, reporter of the Marine de Guerre, has 
just quoted from our recent article on Standardised 
Ships—see Toe Enoineer, March 17th. He suggests 
that the French Government should appoint a 
Commission to visit the British shipyards, and 
perhaps those in the United States, and that French 
builders should establish a few standard types, 
beginning with freight steamers of 8000 tons. If this 
is done the naval reporter considers it would be 
possible to provide ships of a total of from 150,000 
to 200,000 tons in less than twelve months. In the 
case of Italy, where the scarcity of shipping is, per- 
haps, no less pronounced than in France, the idea of 
securing emancipation from other countries has also 
seized possession of the shipbuilding industry. On 
this point we cannot do better than quote from the 
annual report, which was issued on April Ist, of a 
company not unknown in Great Britain—the Societa 
It. Gio. Ansaldo and Co. The report states that, 
owing to the quantity of goods which must be 
imported, the problem of transports is vital, and in 
order to assist in solving it the directors promoted the 
formation of the Societéa Nazionale di Navigazione, 
which is already in full ‘operation. The latter’s 
fleet already consists of four ships, and others are being 
built at the parent company’s yards, so that these 


| vessels can be developed according to the import 
necessities of the Ansaldo Company, and also “ mark 
the first step in that formation of a grand national 
mercantile fleet which will constitute the only positive 
solution of the serious and troublesome problem 
which preoccupies the nation.” The same question 
has arisen in Spain, where another company with 
English interests—the Sociedad Espanola de Con- 
struccion Naval—has just raised a loan of £400,000 
to assist in carrying out an order for 149,000 tons of 
steamers to the value of £2,800,000. Six of these 
ships, representing 64,000 tons, are in course of 
construction at the company’s yards, and the entire 
tonnage is for the Compania Transatlantica. 

It is scarcely possible to leave Germany out of 
consideration when trustworthy information is avail- 
able. The Germanische Lloyd reports an increase of 
74,000 tons to 4,558,000 gross registered tons of 
steamers on the register in the year 1914-15, and motor 
ships rose slightly to 37,500 tons, whilst sailing vessels 
declined slightly to 280,000 tons, as compared with 
the preceding year. Another statement has been 
made by one of the two leading shipping companies. 
It was issued at the end of March, and asserts that 
although the company’s losses have been inconsider- 
able, they have been almost entirely equalised by a 
number of new passenger and freight steamers, 
“which are either already finished or will be com- 
pleted shortly after the end of the war.” If we now 
turn to the annual reports of the shipbuilding com- 
panies, which with one important exception have 
just been issued for 1915, we naturally find no par- 
ticulars of the work actually carried out, the informa- 
tion given consisting almost entirely of statistics. 
Summarising the results, three companies recommend 
the same rate of dividend as in 1914, and three which 
made no distribution in 1914 are able to declare a 
dividend for the past year, whilst one company has 
raised its rate by two per cent. It will, however, be 
of interest to quote the value of the ships in course 
of construction at the end of the year. Leaving 
names out of account and taking the values from the 
maximum, we have the following figures :—No. 1 
company, £1,801,000, as compared with £2,173,000 
at the end of 1914; (2) £1,739,000 and £1,339,000 ; 
(3) instalments paid on account of work, £1,247,000 
and £632,000; (4) construction, £753,000 and 
£652,000 ; (5) £738,000 and £371,000 ; (6) £294,000 
and £90,000 ; and (7) £179,000 and £215,000 in the 
two years respectively. Apparently the general 
practice is for payments to be made in instal- 
ments, as the work progresses. Our readers will 
be able to form their own conclusions from the 
figures, which, of course, refer to war vessels as well 
as merchant ships, and perhaps a further sum of 
£2,000,000 would have to be added for the company 
whose accounts are not available at present, apart 
from the ship work executed by the greatest arma- 
ment firm and the shipbuilding concerns of moderate 
size. If it be true, as stated by one of the two leading 





shipping companies, that its losses of ten ships have 
been or will be compensated by the completion of 
new steamers, a fair amount of private ship work is 
in progress. The assertion must, however, be 
accepted for what it is worth, although it has been 
issued for the information of shareholders. At any 
rate, the idea prevails, and it is also stated to be an 
absolute necessity in the economic and _ political 
interests of the country, that the German merchant 
navy will again come forward in a strong position 


after the war. 
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POTTERY RESEARCH. 


In our leading article recently we referred to the 
admirable work which is being carried out quietly but 
efficiently by the Advisory Council for the Organisation 
and Development of Scientific and Industrial Research. 
One of the branches of industry that has hitherto suffered 
very severely by competition from Germany is that of 
pottery manufacture, and especially that section devoted 
to hard porcelain. After the outbreak of the war, the 
manufacturers of Stoke-on-Trent and the Potteries, fore- 
seeing the difficulty which was about to be encountered 
in obtaining goods made of this material, approached Mr. 
J. W. Mellor, D.Se., the principal of the School of Science 
and Technology at Stoke, and Mr. Bernard Moore with 
the request that they should carry out research work on 
hard porcelain in order that the manufacturing problems 
might be solved. Following the advice of these two 
experts, a deputation of potters interviewed members of 
the Government on the subject, and explained its national 
importance with satisfactory results. The Government 
decided to make a grant of £10,000 to provide a suitable 
research laboratory and its equipment, and out of the sum 
of £2000 a year required for maintenance agreed to provide 
£1500 annually. A local advisory committee has been 
formed to carry on the work, and the committee has 
entrusted the technical research to two experts, Dr. J. W. 
Mellor and Mr. Bernard Moore. Plans for the new labo- 
ratory, which is to be built close to the Central School of 
Science and Technology at Stoke, have been approved, and 
the work of erection will shortly be commenced. 

Engineers will be especially interested to learn that one 
of the first subjects for research will be that of high-tension 
porcelain insulators, which have hitherto been obtained 
almost exclusively from Germany. Investigations will 
also be carried out in connection with refractory materials 
for the manufacture of fire-bricks, the makers of which have 
begun to appreciate the fact that there is still something 
to be learnt in connection with the treatment and con- 
stituency of fire-clays. At the present time-research work 
is being carried out by Mr. Mellor at the Stoke Technical 
School for the Institution of Gas Engineers and Fire-brick 
Manufacturers with the object of observing the effects of 
flue dust and atmosphere on fire-bricks. 
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ELECTRICALLY-DRIVEN SINKING PUMP. 


Tue illustrations Figs. 1 and 2 herewith represent a 
vertical pumping set which Holden and Brooke, Limited, 
of Manchester, have recently constructed for the South 

















ELECTRICALLY-DRIVEN SINKING PUMP 


Moor Colliery‘Co., Limited, to the order of Mr. W. C. 
Mountain. The pump, which has a 6in. delivery, is of 
the single stage centrifugal pattern designed to deliver 
600 gallons of water per minute against a head of 33ft. 
when running at a speed of 1160 revolutions. It is driven 





through a flexible coupling and shaft by a 13 brake horse- 
power totally enclosed motor made by Greenwood and 
Batley, Limited, and designed to operate on three-phase 
current at 40 cycles. It will be observed that the whole 
of the plant is self-contained in a channel section frame- 
work and can ‘be readily slung in a pit shaft by means 
of a double wire rope passing round a guide pulley at the 
top of the pump framing, and since the water is situated 
some distance above the pump the latter can be sub- 
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merged without the motor. As the water which has to 
be dealt with is of very bad quality the whole of the pump 
is made of special phosphor bronze. 








BIG GUNS AND PROJECTILES. 





AT a meeting of the Faraday Society on Thursday, the 
6th inst., Dr. Rosenhain delivered his cinematograph 
lecture on “The Making of a Big Gun.” Sir Robert 
Hadfield, the President, was in the chair, and in intro- 
ducing the lecturer he gave a few historical notes which 
are of more than ordinary interest at the present time. 
After alluding to the fact that Hadfields Limited had 
made a special study of projectiles for more than a genera- 
tion, he mentioned that he had seen guns up to I6in. 
calibre fired at various proving grounds, both private and 
Government, including Shoeburyness, Portsmouth, Gavers, 
Le Creusot, Sandy Hook, Indian Head, Ochta, Meppen, 
Magdeburg, and elsewhere, and had studied results of tests 
at foreign proving grounds, at Spezia (Italy) and Kure 
(Japan). The largest gun he had seen fired was the 16in., 
weighing about 120 tons and being 35 calibres in length. 
There was at the time only one gun in existence of this 
calibre, namely, at Sandy Hook. The shot weighed 2400 Ib. 
On one occasion the range attained was 21 miles. The 
round he saw was fired at a comparatively low velocity, 
about 1400 foot-seconds, and. was directed against a 12in. 
hard-faced armour plate, inclined about 45 deg. Hence 
the blow was more of a glancing than an impact one, and 
the plate was cracked but not perforated. He witnessed 
the round about a quarter of a mile from the gun, and was 
able to observe the fragments as they ricochetted out to 
sea over a distance of about 14 miles. The gun was designed 
for coast defence purposes, and he believed a number of 
similar pieces had been made for the Panama defence 
scheme. 

Continuing, Sir Robert said that it must be borne in 
mind that, usually, when big calibre guns are referred to 
in the daily Press, such as the 42cm., they are really 
howitzers. In artillery parlance, a howitzer is not con- 
sidered to be exactly a “gun.” Its internal pressure 
very seldom exceeds 14 or 15 tons per square inch, and is 
generally not so much as that, whereas a real gun, such as 
is used in the Navy or for coast batteries, has to stand a 
pressure of 20 tons per square inch. 

Mr. J. A. Longridge, in his excellent series of papers 
given before the Institution of Civil Engineers between 
1879 and 1884 on “‘ Wire Gun Construction ” and “ The 
Construction of Heavy Ordnance,” and also in his book 
“‘ The Artillery of the Future ’’ and the ‘‘ New Powders,” 
published in 1891, said that it would some day be possible 
—in fact, at the time of making the statement he said 
that he was prepared to do it—to make gins to stand up 
to 30 tons pressure. Sir Robert wondered why this subject 
had not been followed up. As regards our own service, 
it is, he said, well known that we have 13.5in. and 15in. 
guns of the highest possible quality. The results obtained 
reflect great credit upon the British artillery engineer and 
the metallurgist, who by their combined efforts have 
produced guns giving, as they have done, splendid results ; 





in fact, no fault has been found with them in service. They 
are wire-wound, and he thought it might be of interest to 
state—and it was an open secret—that a certain foreign 
nation about two years before the war broke out, desiring to 
order big naval guns, sent a commission to visit the various 
big gun-making centres of the world, and this commission 
unanimously reported that the British wire-wound gun 
was the best which could be produced. Whatever the 
future has in store in the way of developments of the power 
of such guns, whether by means of increased calibre or 
by constructing calibres such as now made to stand higher 
pressure, he was quite sure that the British artillery 
engineer and the metallurgist would continue to hold the 
proud position they at present occupy of building the 
most powerful guns the world has yet produced ; that. is 
to say, the muzzle energy of British guns outranks~ that 
of the guns of any other nation. The l16in. American gun 
to which he had previously made reference, whilst not of 
the howitzer type, had nothing like so great a muzzle 
energy as, for example, our ]5in. naval gun, and the 
so-called big German guns, about which there had been so 
much talk in the papers, are as regards their muzzle energy 
very small and inferior weapons in comparison with ours. 
With some of our naval guns it would be quite possible 
to send a shell over Mont Blanc. 

It may interest those present, said Sir Robert, to know 
that the life of a gun is réaliy very short. Thero was an 
interesting article in THz ENGINEER not long ago in which 
it was proved that the life of a modern high-velocity gun 
was not much more than three seconds. By this was 
meant that if one added up the length of time during which 
the projectile remained in the gun it would be found that 
under full service velocities the total time, and consequently 
the life of the inner gun tube, before erosion spoilt it, did 
not amount to much more than three seconds. 

The modern gun, said Sir Robert, is really a heat engine, 
and it may interest you to know a few of the feats which I 
myself personally have been in touch with—that is, the 
results obtained from what may be termed the modern 
high-speed and great-power heat engine known as the gun. 
For example, I well remember many years ago at Shoe- 
buryness a 9.2in. armoui -piercing shell being fired through 
a 9in. armour plate known as “ compound,” that is, of 
combined iron and steel. The shot perforated the plate 
and backing, got out of the sand butt, and was recovered 
whole, and alongside it, to the general surprise, was found 
a small rabbit. A big gun for little game! Another 
instance I well remember which may be of interest was 
that a 9in. wrought iron plate was being attacked by a 
9.2in. Whitworth shot. This plate was swung upon 
trunnions projecting from either side. In other words, 
before firing it would have been possible with compara- 
tively little energy to make the plate swing backwards and 
forwards. But when the Whitworth shot was fired against 
this plate and perforated it, the plate was lifted from its 
trunnion seating and thrown away some 1l0ft. or 12ft.. 
yet the hole was properly punched in the plate. That is 
to say, before the plate had time to swing the shot passed 
through it. This brings home a fact which is perbaps not 
sometimes realised, namely, the enormously rapid action 
of the shot in perforating. For example, a 15in. shot 
going through a 15in. plate would perforate it in about 
one-thousandth part of a second—probably in even less 
time. It will be understood, then, what tremendous 
stresses are suddenly brought to bear upon the shot, and 
how the slightest fiaw or imperfection of any kind will 
wreck it. Another instance may be mentioned. This 
refers to old experiments, but nevertheless is interesting 
One of our 6in. shot was fired against a 9in. compound 
plate and recovered unbroken. It was so little injured that 
it was put in the gun and fired again. A second 9in. plate 
wa: also perforated, the shot being recovered unbroken 
but slightly ground. It was fired a third time against a 
hard-faced plate, and being uncapped, of course broke. 
This illustrates how well a shot properly hardened and 
tempered can resist the enormous complex stresses 
suddenly brought to bear. In other words, the shot by 
means of its quality, and when possessing enough energy, 
is thoroughly master of its work against any type of plate 
without a hard face. To overcome the hard face the 
modern cap has been introduced. This enables even the 
hardest face to be perforated. It is curious to find that 
caps have to swell to the full diameter: in other words, 
the shot has to pass through the cap. The cap is not merely 
dispersed as might be expected. The action is, however, 
very sudden and the soft metal of the cap expands, so that 
it is really punched ; the expansion or elongation of the 
mild steel taking place so quickly that it does not break 
until practically the full diameter of the shot has been 
reached. It is no doubt owing to this fact and to the radial 
inertia of the cap itself that a modern cap is enabled so 
completely to protect the shot that the latter then passes 
unbroken through the armour plate attacked; that is, 
before the face of the plate is reached, certain support is 
afforded long enough to the point of the shot to give it 
time to transfer some of its energy to the plate attacked. 








Tue Electrical World describes a method of producing 
an electrically conducting paint by treating bronze paint 
with hydrochloric acid. Bronze powder does not conduct 
of itself, probably because each particle is covered with a 
film of oxide or fat. Ifa bronze paint is used containing 
equal parts of amyl acetate and acetone and 4 per cent. 
of transparent celluloid, this can be made conducting by 
rubbing the slightly moist surface with strong HCl, or by 
exposing a freshly painted surface to the fumes of HCl 
A ready-made conducting paint can. be obtained from 
bronze powder mixed with the amyl acetate sclution. 
Concentrated HCl is added, and the mixture stirred till 
a paste is obtained. It is then washed with water, which 
is decanted ; the paste is mixed with ethyl alcohol, the 
alcohol is decanted, and the residue mixed with the 
amyl acetate solution. The paint must be applied as 
soon as it is made, and a paint film of this kind has the 
appearance of gold-foil. Tests are described. The 
resistance of the film increases with time owing to an 
unknown cause; if exposed to sunlight, the increase 
takes place somewhat rapidly, e.g., an increase of 200 
per cent. in four months is possible. 
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THE DETERMINATION OF THE PRINCIPAL 
DIMENSIONS OF MARINE RECIPROCATING 
PROPELLING MACHINERY. 


By T. S. COCKRILL. 


Tue following rules are intended generally for the 
use of those engaged on the initial stages of the 
design of marine machinery and in estimating, but 
they will probably prove of use to others interested 
in marine engineering. The rules are suitable for all 
types of vessels usually fitted with reciprocating 
engines including high-speed ocean mail and inter- 
mediate liners, cargo vessels, cross-Channel or short 
trip steamers, yachts, tugs, ferry boats, tenders, 
dredgers, river steamers, barges and launches, paddle 
steamers and stern-wheelers and various craft used 
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Fig. 1—CURVES OF DIAMETER OF PROPELLER IN FEET 


been if the diameter and revolutions had been as 
given by Figs. 1 and 2. 

The smaller diameter prope'ler running at higher 
revolutions will reduce the propulsive efficiency some- 
what, so that a slightly greater indicated horse-power 
will be required for the same effective power ; but 
this is in the province of the naval architect, who 
usually gives the engineer the indicated horse-power 
required after making all allowances for efficiency, 
or loss of efficiency from all causes. It is advisable, 
however, for the engineer to acquaint the naval 
architect with the revolutions at which he intends 
the propellers to work. 

Should a faster-running engine than is given by 
Fig. 2 be necessary on account of exigencies of weight, 
space or cost, &c., the diameter of the propeller will 
be proportionately smaller than is given by Fig. 1. 








The following table enables one to fix the boilor, 
pressure :— 





Boiler pressure, 








in lb. per sq. in. 
Type of engines, Cylindrical cae 
and | Water-tube 
locomotive- | _ boilers, 
type boilers, | 





For quadruple-expansion engines 


.. | 210 to 220 | 220 to 250 
Merchant vessels with triple-expansion 


| 
PRP OAH Sa 220 to 250 
Naval vessels with triple-expan ion | 
engines ... ses ses cus nas eve | 180 to 200 | 250 to 275 
For compound engines ..._ ... 120 to 150 | -—~ 
For high-pressure engines ... - 





90 to 110 | 
| 





Quadruple-expansion engines are usually fitted in 
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Fig. 3—PISTON SPEEDS 


for naval purposes still fitted with reciprocating 
engines. 

Assuming that the indicated horse-power and speed 
of the ship are given, and that it has been decided 
whethe: the proposed vessel is to have a single screw 
or twin screws, but that all other data remain to be | 
fixed, the first step is to decide on the diameter of the | 


propeller. This depends chiefly on the indicated | 
horse-power per screw and the speed of the ship, and 
can be fixed by means of Fig. 1. The revolutions per 
minute suitable for the diameter of propeller so 
found will be given by Fig. 2. For naval craft these | 
revolutions should be increased by 25 per cent. | 
Should it happen that the draught of the vessel does 
not allow of so large a diameter of propeller as is | 
given by Fig. 1, the diameter should be made as large 
as the draught allows, and the revolutions will be | 
proportionately higher than those given by Fig. 2, | 
so that the product of diameter of propeller multiplied 
by revolutions will remain the same as it would have 
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Fig. 4—DIAMETERS OF PADDLE WHEELS 


On the other hand, should a larger propeller be pre- | merchant screw steamers above about 5000 or 6000 
ferred owing to special circumstances, the revolutions | indicated horse-power, and triple-expansion engines 
will be proportionately lower than those given by in all types of vessels down to about 400 or 500 indi- 
Fig. 2, the product of diameter of propeller multiplied cated horse-power, below which compound engines 
by revolutions will remain the same as the product are usually fitted, except in very small boats in which 
of diameter and revolutions given by Figs. 1 and 2, single or double cylinder high-pressure non-condensing 
and the propulsive efficiency will be greater; but, engines are fitted. Cylindrical boilers are usually 
on the other hand, the size of engines, shafting, &c., | fitted in merchant vessels, except when it is necessary 
will be increased, and consequently the weight, cost | to keep the weight down, as in stern-wheelers and 
and space required will be greater. | other light-draught craft, when locomotive type 
In the case of paddle steamers and stern-wheelers, boilers would be more suitable. Water-tube boilers 
the diameter of the wheel measured at the centre of | are sometimes fitted in merchant vessels, the principal 
the floats may be fixed by means of Fig. 4, and the reason being that a great reduction in the weight is 
C x K/ thereby effected. Water-tube boilers are usually 
ge | fitted in naval vessels. 
The piston speed can be fixed by means of Fig. 3, 
P x 6 
R , 











revolutions suitable for this diameter of wheel = 







where C = from 41 for large vessels, 7 : 
to 44 for small vessels, | and the stroke of the engine in inches is = - 


K = speed of ship in knots per hour, 
D = diameter of wheel at centre of floats in feet. | 












where P = piston speed in feet per minute, 
R = revolutions per minute. 
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It is usual for the stroke, except in small engines, | diameter of one low-pressure cylinder in this formula. 
to be some multiple of 3. Having fixed the stroke Thus, to find the diameter of the intermediate cylinder 
to the nearest multiple of 3, some slight modification | of an engine in which the diameter of the high-pressure 
of the piston speed to make it agree with the cylinder is 2l}in.:and the diameter of each of the 
stroke will probably be necessary. | two low-pressure cylinders 40in., the equivalent 





The product of R? 8 should then be computed, diameter of the low-pressure cylinder, if there were 
where R = revolutions per minute, | only one low-pressure cylinder would be */ 40? x 2 


S = stroke in inches. | = 56hin., and the diameter of the intermediate 

For ordinary compound or two-crank engines R*8 | cylinder is therefore = V 56} X 21} = 34.8, say, 
should not exceed about 600,000 on account of the | 34in. 
vibration which may be expected in an unbalanced! In quadruple-expansion engines the diameter of 











TABLE I. 
} } 
DOME EWM 8 nk) hac. ach x. 170 180 1909 | 200 210 , 220 230 240 250 275 
" } Pes Ts) 
e 
axke mm, Type of vessel. i 
Q. 8.C. 8. ...) Cargo | 33-1 33-4 33-7 34-1 34-5 | “B4- 
&-7 | 9-0 9-4 9-8 10-2 10-6 
Q. &C 8. ...| Intermediate ... 37-4 | 37-8 38-2 38-6 | 39-1 39-5 
| 78 | Sel 8-5 8-9 9-2 9-6 
Q. 8 C. 8. ...) Mail ... | 38-9 | 39-4 39-8 40-2 40-5 49.9 
| 7-6 | 79 8-3 8-6 9-0 9-4 
T.8.C. 8 .. | 9 and 10 knot cargo 29-5 30-1 30-7 | 31-3 | 81-9 | 32-4 33-0 33-6 34-2 
| 8-0 8-4 8-8 | 9-2 9-5 | 9-8 10-1 10-4 10.7 
T. 8.C. 8. .... 12 and 13 knot cargo 32-4 32-9 33-5 | 84-0 34-6 5-1 35-7 36-2 36-8 
7-3 7-7 8-1 | 8s 8-8 9-1 9-3 9-6 9-7 
T. 8.C. 8, ..., Yachts, tugs, tenders, ferry 33-7 34-2 34-8 | 35-3 35-9 | 36-5 37-2 37-9 38-6 
boats, dredgers, &c. 6-3 6-6 6-9 7-2 7-6 7-8 8-0 8-2 8-4 
NS OE ae eee 35-5 | 36-3 37-2 | 38-0 38-8 39-7 40-5 4'.3 42-2 
6-4 6-8 Sie tee 2 7-8 | 8-1 8-4 8-7 8-9 
T. 8.C. S: ...) Fast river steamers 39-0 39-8 40-6 41-3 42-0 42-6 43-2 43-7 44-1 
5-7 6-0 G3 |) 66 6-9 | Fl 7-4 7-7 7-9 
T. S.C. S. ...) Cross-Channel steamers 39-2 40-2 41-1 | 41-9 42-7 | 43-5 44.2 44-7 45-2 
| 59 6-2 6-4 | 6-7 70 | 7-2 rf ak a sey 4 7-9 
T. S.C. 8. ...| Naval, various 38-3 59-0 39-6 | 40-3 40-9 | 41-5 42-1 | 42-6 43-2 44-3 
| 5-5 5:8 6-1 | 6-4 6-6 | 6-9 7-2 | 74 7-7 8-4 
T. S.C. P. ...| Fast river steamers 42-8 43-7 44-5 45-3 46-1 | 47-0 47-8 | 48-6 49.5 
| 4-4 47 49 | &-1 5+4 5-6 5-8 | Gl 6-3 
| 


engine if this figure is much exceeded. For ordinary 
three-crank urbalanced engines R*§ should not exceed 
about 700,000. If in a proposed triple-expansion 
engine this figure is exceeded, it would be advisable 
to adopt a four-crank balanced engine with two low- 
pressure cylinders or to make provision for fitting 
balance weights on the crank shaft in case these are 
found necessary on the trials. 

The mean effective pressure referred to the low- 











pressure cylinder and the ratio of area of the low to); betes sie 
the high-pressure cylinders may be selected from the | eet Peas ia 
Tables I. and II. Rage See ee 
; | $ (SENSES Bs 8 
TABLE II. Type | 4 Biel s etd] B 
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mean pressure by about 7 per cent. i os 
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____ indicated horse-power x 33,000 : 
number of L.P cylinders x M x piston speed 


where M = mean effective pressure referred to the 
low-pressure cylinder. From this area the diameter 
of the low-pressure cylinder may be found. 
If the low-pressure cylinder in a proposed three- 
crank unkelanced triple-expansion engine works out 
2 
to such a size that — exceeds about 200, 
where D = diameter of low-pressure cylinder in inches, 
R = revolutions per minute, 
S = stroke in inches, 
it would be advisable to adopt either a four-crank 
balanced quadruple expansion engine or a four-crank 
balanced triple-expansion engine with two low- 
pressure cylinders, as three-crank unbalanced triple- 
expansion engines in which this figure is exceeded 
are now seldom built. 
The area of the high-pressure cylinder is equal to the 
area of the low-pressure cylinder—or cylinders— 





divided by the ratio of area of the low to the high- Settee Ce oe 
pressure cylinders given in the tables above, and Wand 18knotcargo. .. |. 1. we aM 
from this area the diameter of the high-pressure Small naval (various) ... 2.0... ee 1S 
cylinder will be found. Mail and intermediate liners... ... ... ... ... 116 

In triple-expansion engines the diameter of the Waa teen facie eta. eq ri ot 4 
intermediate cylinder is TE ea Sa ee 


= WL.P. cyl. dia. x H.P. cyl. dia. 
It is usual to take the whole number next less than 


what this formula works out to. If the engine has 
two low-pressure cylinders, take the equivalent 











the first intermediate cylinder is 
= VHP. dia.? x L-P. dia., 
and the diameter of the second intermediate cylinder is 
= WV L.P. dia? x H.-P. dia. 


The following table gives the cooling surface for 
ordinary condensers, and the heating surface and 
grate area of the boilers :— 
































For hot climates the condenser surface should be 
increased by about 20 per cent., and it would be 
advisable to increase the heating surface and grate 
area by about 5 per cent. The figures given are for 
average quality of coal; for burning wood fuel the 
grate area should be increased by 25 per cent. 





Nore.—The following formula for pitch of pro- 
pellers is given as a guide in roughing out a design. 
While, however, it is impossible to provide for every 








contingency in so short an article as this, the dimen- 
sions given for propellers will generally be within 
2 per cent. of the most efficient propellers for all 
normal vessels. The actual dimensions for propellers 
can be determined in the later stages of the design. 


Pitch of propellers in feet = as s ; 


where K = speed of vessel in knots per hour, 
R = revolutions per minute, 
C = constant from following table :— 


* The letters in this column have the following meanings :— 
T. = triple-expansion; Q. = quadruple-expansion ; C. = com- 
pound ; H.P. = high-pressure ; S.C. = surface condensing ; N.C. 
= non-condensing ; 8S, = screw; P. = paddle; and S.W. = stern- 





If smaller propellers than are given by Fig. 1— 
running at higher revolutions than are given by Fig. 2 
—have been adopted, the constant will generally be 
greater than is given in the table, and vice versd if 
larger propellers have been adopted. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE, 
(From our own Correspondent.) 
False Prophets in the Iron Trade. 


As your correspondent at the hour of high change 
this—Thursday—afternoon waiked in and out of the 
pillars of the Birmingham Exchange on the occasion of 
the April quarterly meeting, he was reminded of the 
wisdom of the old saw concerning the danger of indulging 
in prophecy “unless you know.” For plenty of years 
before the war Midland ironmasters, as a sort of educa- 
tional process, it may be supposed, dinned into his ears 
that “never again”? would the Staffordshire iron trade 
witness a repetition of the “ record prices’ which followed 
upon the Franco-Prussian war of 1870-1. Alas for the 
frailty of human vision! This very afternoon Midland 
ironmasters were ¢ommanding as good prices as in the 
*seventy-two’s and ‘seventy-three’s of the last century. 
In those years, as is easily recalled, Staffordshire marked 
bars reached the quotation of £16, and for a short period 
even £17 per ton, and although the official standard for the 
same iron to-day was only £15, makers would not take 
orders at the price. If only delivery would be promised, 
buyers were willing to pay even beyond £16 per ton. 
Other descriptions of rolled iron are equally sharing in the 
1915-16 trade boom. Even the commonest quality of 
nut and bolt iron and bars for hurdle making and fencing 
purposes were this afternoon as high as £13 15s. to £14 
per ton and merchant (unmarked) bars £14’ to £14 5s. 
delivered Birmingham; while North Staffordshire bars 
were also £14 and South Staffordshire Zin. rounds £15 10s. 
per ton. The falsification of the Midland iron trade 
prophets of the past, THE ENGINEER correspondent 
reflected, on Birmingham Exchange, is easily accounted 
for, and the position is aremarkable one. The declaration 
that never again would Staffordshire marked bars touch 
£16 per ton was made with the remembrance that in 1872-3 
the countries producing iron and steel were limited in 
number, and that the destruction wrought by the first 
Franco-Prussian war had to be repaired by the mills and 
forges of very few nationalities. ‘The manufacture of iron 
and steel has since become an international industry. 
But now note the sequel. Grave as by common consent 
over a considerable number of years past, would be the 
outbreak of another European war, it was never imagined 
that it could involve the whole of Europe, placing hors de 
combat for ordinary trade supply purposes practically the 
entire iron and steel-producing plant of the world with 
the exception of America. If some nations were fighting, 
others it was always believed in the event of the dreaded 
conflagration breaking out, would still be able to deliver 
iron and steel to customers in abundance. Yet to-day, 
outside America and Japan, and to a very small extent 
Canada, civil consumers can obtain only infinitesimal 
deliveries, and, consequently, it is that £15 and £16 this 
week once again rules as the quotation for marked bars 
in the Midlands. 


Quarter-day for Ironmasters. 


In the market for finished iron there seemed to- 
day—Thursday—at the Birmingham quarterly meeting, 
which drew an attendance from all parts of the kingdom, 
some slight slackening in the eagerness of consumers to 
place orders, and little business went through. Makers 
were not conceding anything, however, and last week's 
quotations were fully maintained. Producers can well 
afford to stand out of new commitments for some time 
ahead, order books being well filled for deliveries far into 
the next quarter. Nut and bolt iron was quoted £13 12s. 6d. 
and over, and for second grade bars few makers were 
asking below £14. The bar trade is quite free from any 
excitement now that it has been brought within the official 
Government maximum price regulations. Consumptive 
demand absorbs the output. Where there is any temporary 
excess of production millowners are able by adapting 
themselves to circumstances to redress the balance. 
Current prices are not quite up to the maxima laid down. 
The diversities of the trade leave further play in bargaining. 
Ordinary marked bars are quoted at £15 delivered, 
Messrs. Jno. Bradley and Co.’s brand £16, and the Ear! of 
Dudley’s brand £15 12s. 6d. per ton. Small sizes con- 
tinue in urgent demand. Three-eighths rounds command 
£15 10s. delivered in the district for iron and £18 10s. for 
steel. Compared with the prices of the January quarterly 
meeting, marked bars to-day—Thursday—were dearer by 
£1 10s. per ton and, merchant bars by 10s. per ton. Gal- 
vanised sheets were dearer by £1 to £3 per ton, and black 
sheets of merchant quality £2 per ton. A twelvemonth 
back, at the April quarterly meeting of last year, marked 
bars commanded an advance of as much as £5 per ton, 
the figure at the earlier date having been £10. Unmarked 
bars during the same short twelve months have also gained 
£5, the earlier figure having been £8 lds. to £9. Nut 
and bolt iron has gained £5 10s., having risen from £8 5s. 
and £8 10s. to the existing quotation of £13 15s. to £14, and 
gas tube strip has advanced from £8 15s. and £9 a year ago 
to £13 15s. and £14 now. Great price increases indeed ! 


Sheet Ironmakers Fresh Difficulties. 


There is not very much business being done in 
sheets. The dearness of galvanised sheets has thrown a 
strain upon the black sheet branch, to which it is not equal. 
Not only is it impossible to get raw material as it is required, 
but the labour difficulty is also reducing output. Iron- 
masters have yet increased troubles in this important 
particular. They have just been warned that from May 
lst the galvanised sheet trade will be removed from the 
list of certified occupations. Galvanised corrugated sheets 
of 24 gauge were quoted at £28 to-day—Thursday—f.o.b: 





wheeler. 


Liverpool, or equal for bundled material. For black 
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corrugated sheets of merchant quality £18 was commonly 
asked, with £1 extra for painting. Some business was 
done at £17 10s. for unpainted sheets. 


Pig Iron Prices Now and Before War. 


The demand for foundry pig iron at the Birming- 
ham quarterly meeting to-day continued exceedingly 
active, and Northamptonshire No. 3 had developed a 
strength carrying it up to the maximum 85s. at the fur- 
naces, which, with the rate, brings it up to approximately 
91s. delivered. Northampton forge iron still lags a little 
behind that strong position, but makers were firm for 
86s. or a little more, and it is anticipated that early in 
the new quarter the maximum of 82s. 6d. at furnaces, 
roughly 88s. 6d. delivered in South Staffordshire, will be 
attained. Derbyshire makers find a ready market for all 
the foundry iron they can turn out at about 93s. 6d., but 
though they are quoting 91s. for forge the business coming 
to them at that figure is not large. Staffordshire pig 
irons were all strong at late rates. One of the influences 
making for strength in pig iron was the increase in the 
price of coke owing to the 5 per cent. advance in miners’ 
wages. To-day’s prices were :—Staffordshire all-mine hot- 
air pigs, 125s.; special all-mine, 160s.; cold-blast, 180s.; 
part-mine iron (forge), 90s. to 9ls.; and common cinder 
iron about 83s. to 85s. per ton—all delivered to consumers’ 
works. South Staffordshire smelters complained of the 
harassing uncertainties in connection with the supplies of 
ore, limestone and coke, and cited thé increase of wages 
in support of their demand for the maximum rate. For 
Derbyshire maximum rates were quoted. Producers 
stated that there was a prospect of further exports to 
France of both forge and foundry iron from the district. 
Pig iron has advanced during the past quarter. Stafford- 
shire all-mine sorts, special mine and cold-blast descrip- 
tions each £1 per ton and ordinary hot-air pigs 2s. 6d., 
part-mine pig iron 6s. to 7s. per ton, and common cinder 
iron fully 10s. per ton. Derbyshire forge pig iron has 
advanced 9s. to 10s. and Northampton forge sorts 8s. 6d. 
to 10s. 6d. Compared with April last year prices have 
advanced :—Staffordshire all-mine hot-air sorts £2 to 
£2 2s. 6d. per ton, and cold-blast iron £2 10s. per ton, 
Staffordshire part-mine 25s., and Staffordshire iron 20s. to 
22s. per ton. Derbyshire forge sorts have risen 20s. to 
21s.,and Northampton forge 20s. to 22s. It is interesting 
to note the details of pig iron values prevailing on the 
Birmingham Exchange just prior to European hostilities. 
Staffordshire part-mine iron was then being quoted at 
50s. per ton, Staffordshire common forge 48s. to 49s., 
Derbyshire forge pigs 51s. to 52s., and Northampton forge 
48s. to 50s. per ton. 


Manufactured and Raw Steel Trade. 


Speculative buying in the manufactured steel 
trade at date is judged not only bad policy, it is to a great 
extent impracticable owing to the small amount of liberty 
of action which remains to producers. A further classi- 
fication of orders in which customers- who seek supplies 
are required to co-operate has been introduced in the steel 
trade with the object of automatically regulating the 
precedence of different descriptions of business. What 
with claims of the War-office and Admiralty, there is 
little opportunity for fulfilment of orders for civil trade. 
Considerable supplies of rolled finished steel are going to 
France. These include not only steel for shell work, but 
some other sorts. Steel prices show great firmness. 
Billets and sheet bars are wanted tur work other than to 
Government order at £12 10s. delivered, whereas the 
official maximum for munition manufacturers is £11 2s. 6d. 
at producers’ works and net. 


Steel Prices Comparison. 


It is interesting to compare current steel prices 
with those of April, 1915. At that time sections and 
angles were selling at £9 7s. 6d., joists £9, and plain plates 
£9 10s. to £10. Bessemer bars and billets were £7 to £7 5s., 
and Siemens ditto £7 to £7 10s. Thus the following 
advances have been established in the course of the 
twelvemonth :—Sections and angles £2 per ton, joists 
£2 7s. 6d., Bessemer bars and billets the enormous rise of 
£5 5s. to £5 10s., and Siemens descriptions fully as much. 
This comparison allows for delivery of the material on to 
consumers’ premises. How great has been the advance in 
steel during the war period may be gauged from the cir- 
cumstance that when war broke out angles were quoted at 
only £5 17s. 6d. to £6, joists £6 15s., common plates 
£6 2s. 6d. to £6 5s., Bessemer bars and billets £4 12s. 6d. 
to £4 15s., and Siemens ditto £4 15s. to £4°17s. 6d. At 
the opening of the present year steel prices were :—Sheet 
bars (Government controlled price) £10 7s. 6d., native 
billets and also American billets, for general trade con- 
sumers, £12 to £12 10s., open-hearth steel bars £13 5s. to 
£13 10s., steel hoops £16 to £16 10s. and on to £17 10s., 
and strip the same. Exceptional firms three months ago 
quoted as much as £15 10s. to £15 17s. 6d. for finished mild 
steel bars and £16 10s. for high-carbon bars. The Govern- 
ment maximum for plates of ordinary qualities was 
fixed last January at £11 10s. f.o.t. at makers’ works and 
net, and angles and joists at £11 2s. 6d. These Govern- 
ment prices, of course, still rule, but it is quite safe to say 
that ordinary trade consumers cannot buy at them, and 
at the quarterly meeting this week the demand by makers 
for a revision of the schedule was fully as strong as I 
expressed it in this letter last week. The position which 
makers then occupied of considering themselves entitled 
to an advance of quite £1 per ton, and some makers even 
£1 10s. per ton over and above the existing Government 
maximum, still rules. The attention of the Ministry of 
Munitions is seriously desired by producers, who declare 
that the present price of raw material leaves them no 
profit. In various quarters on ‘Change, indeed, there was 
to-day a good deal of complaining at the very “ uncere- 
monious manner” in which makers had been treated 
by the Department in respect of contract rates. 


The Crisis in the Flint Glass Trade. 


The crisis in the East Worcestershire flint glass 
trade to which I made prominent reference in this letter 
three weeks ago, arising out of a depletion of the glass 
works of labour from the glass-houses under the military 
conscription regulations now in force, appears happily to 





be in a fair way of solution. The Stourbridge and district 
firms are expressing great satisfaction at the publication of 
the new list of military exemptions, which includes categori- 
cally all workmen in the glass-houses and also some 
other descriptions of the operatives. If the exemption 
stated_above is properly observed, it would seem that the 
case of the manufacturers will be met. It is noteworthy 
that whereas in most trades the exemption is given only 
for men over thirty, there is no such stipulation as to the 
glass worker. This is asit should be, The glass manufac- 
turer has had a long fight against German and Austrian 
wares. He is now getting a little of his own back, and, 
encouraged by the representations of the Board of Trade, 
has done something to establish new branches of the glass 
industry in the Midlands. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THERE is no special change in the general con- 
dition of the iron and steel markets, but there is no doubt 
that merchant business tends to decline. There is, indeed, 
very little scope for the merchant now compared with what 
there usually is in a free market, and although some people 
seem to think that the merchant is a superfluity in these 
days, one doubts very seriously whether he can be dis- 
pensed with quite so comfortably as is imagined. The 
wise merchant is now engaged in clearing up business 
already entered into, and is more concerned to keep 
himself free of entanglements than to pile up fresh business 
which may be an embarrassment in the near future. It 
is quite possible that within a comparatively short time 
drastic changes may take place in the general situation, 
and that man will be fortunate who is free to deal with 
them as they arise. 


Pig Iron. 

There was a statement that a committee had 
been appointed to arrange the distribution of Cleveland pig 
iron so as to ensure a fair division of the product of the 
furnaces, presumably at 82s. 6d. on trucks, and the 
question which is interesting the Lancashire ironfounders 
is whether any of this iron at the said price is to be given 
to them, because it would come cheaper than buying the 
Midland irons just now. It is probable, however, that 
there will be no Cleveland iron to spare for this district. 
Last week in one or two cases less than the maximum 
was accepted for Derbyshire iron, but this week no con- 
cessions are being made, and buyers have to pay 92s. 3d. 
or 92s. 6d., according to carriage. Only a small quantity 
of Lincolnshire iron is being offered now at 93s. 3d. and a 
little North Staffordshire at 92s. 6d. The fixed maximum of 
the latter leaves a big margin for an advance, but it seems, 
to say the least, unlikely that any advance will occur 
in the present state of the market. As our readers 
know, the Scotch iron prices have been definitely fixed, 
and they work out here at 128s. per ton for Summerlee, 
Glengarnock, &c., and at 126s. 6d. for Eglinton, Monkland, 
&c. These prices are inconveniently high for Lancashire 
founders, and the quantity of Scotch iron being used in 
the district will be further reduced. It is, indeed, a 
question whether the trade in Scotch iron here can very 
long survive a difference of 35s. 6d. per ton between it and 
the common iron. It is only a comparatively short time 
since Lancashire founders were complaining that the 
difference had risen from 4s. or 5s. to 9s. or 10s. per ton, 
and threatening to alter their mixtures so as to avoid the 
use of the dearer iron, and it will only be under the pres- 
sure of necessity that they will pay the prices now exacted. 
There appears now to be no demand at all for forge pig 
iron, and for the last week or two no transactions in it 
have been heard of. The price is about 91s. delivered, 
equal to Warrington, which is roughly based on the 
maximum fixed for Derbyshire forge. 


Semi-steel. 


Anxiety continues to be expressed as to the 
position of semi-steel, which is now rapidly coming on. 
There may have been one or two contracts made for 
delivery over the third quarter of American or Canadian 
material, but there could not have been many, and even 
in the case of these contracts there will be great difficulty 
in obtaining the ship room to carry them through. A good 
many consumers are, however, quite uncovered for the 
second half, and no one is able now to cover their require- 
ments. The price here is quite nominal and there is no 
business. 


Serap. 


The position as regards steel scrap is still very 
unsatisfactory. The dealers cannot understand why it is 
that 140s. per ton should be paid for steel-making pig 
iron and 250s. per ton for semi-steel, and yet that consumers 
should think that 100s. is too much to pay for good steel 
scrap, and until they understand the reason they will not 
part with their scrap at the low rates offered. Their 
theory is that by waiting, the opportunity to sell on much 
more favourable terms will come, and if it be true that a 
famine in steel is to arrive in the autumn they may be 
right. At any rate, practically no business in steel scrap 
is being put through here, as no more than 90s. could be 
obtained for it, and perhaps not so much. In cast and 
wrought scrap the situation is vastly different. The 
forges are willing to take as much wrought scrap as they 
can get at £6, provided the quality is sufficiently good, 
and dealers might possibly get 10s. per ton more for the 
very best lots. There is not a great deal on the market 
now and not so much coming in as in ordinary times. 
The best qualities of broken machinery scrap are dearer 
this week, and in at least one case 100s. was paid for a lot, 
although, so far as one can gather from the conversation 
of ironfounders, there are only a few who are willing to 
pay so much. Of course, where the scrap can be used 
instead of Scotch‘iron it is cheap enough in the circum- 
stances, but at the same time it is 7s. 6d. per ton dearer 
than common iron, and this is an unusual difference. 





Finished Material. 


The tendency in the market for manufactured iron 
and steel seems still to be upward. It is exceedingly 
difficult to buy anything or to get any convenient terms of 
delivery when a purchase is arranged. There was a small 
lot of steel bars to be disposed of at £16 per ton this week, 
but as a rule sellers want more than this for bars, and 
extravagant as the price looks, it is moderate compared 
with some of the quotations heard of. Steel plates are 
still quoted by one firm of manufacturers at £12 15s. per 
ton delivered in the Manchester district, but there are 
not many sellers at thisorany price. The official minimum 
for Lancashire bar iron remains at £13. Last week some 
bars were offered at £13 15s., but now makers are all asking 
at least £14 10s. 


Metals. 

The upward movement in the standard copper 
market seems to have little or no effect on the actual 
situation. It is to be supposed that the prices paid for 
warrants are regulated by the actual supply of the warrants, 
and the chances which exist as to a more complete squeeze 
when the time draws near for the compulsory closing of 
all the speculative accounts. At any rate, copper sheets 
are still quoted at £148, this price having now ruled for 
a long time. For B.S. ingots Manchester merchants 
quote £134 10s. net delivered. Lead has recovered from 
the sudden depression which set in last week. Apparently 
the offers gf metal which upset the market have been 
withdrawn. In Manchester the. quotation is £36 5s. 
delivered. Tin has been again a very strong market, and 
the price here for small lots is £207 per ton. Spelter in 
small lots is quoted at £110. 


The Engineering Trades. 


What was considered abnormal in the condition 
of the engineering trades of this and, indeed, every other 
large manufacturing centre twelve months ago is now 
regarded as normal, and it may be said without fear of 
contradiction that 80 per cent. of the output of the shops 
in Lancashire is going to assist in the defeat of the enemy. 
Practically every order which has not a considerable 
bearing on the output of munitions is hung up, and many 
establishments are very hard pressed for accommodation 
of the partially finished work which has had to be laid 
aside. The immediate future seems to hold out no hope 
for any material improvement in connection with these 
** private’ orders, for it is feared that when all the large 
Government munition factories are in full swing there will 
be a drain on the workpeople to man these works. Em- 
ployers will also have to be prepared in the near future for 
a “combing” process by the military authorities among 
the men of military age. Many of these men have been 
sufficiently long in their respective trades to become 
extremely valuable, and it will be found that any attempt 
to replace them by older men and women will greatly 
militate against output. It is to be hoped, therefore, that 
considerable discretion will be exercised by the authorities 
in the selection of the young men taken from engineering 
works, and that they will consent to be advised in their 
choice by the employers. The same remark applies to the 
selection of men from the Government munition factories. 


Barrow-tn-Furness, Thursday. 
Hematites. 


There is a very strong demand for hematite pig 
iron, and makers are handling as much business as they 
can well manage. They have in all twenty-five furnaces 
in blast, sixteen in Cumberland, and the other nine in 
North Lancashire, and the output from the whole of these 
furnaces is going into immediate use. At Workington 
and at Barrow steel makers account for a big proportion 
of the production, but outside these sources there is a 
steady business being done. The supply of raw material 
and labour has not improved, and from present appearances 
is not likely to, so great is the competition for men at 
works all over the country. There are a few furnaces 
that could soon be put into readiness to start work. Ship- 
ments of pig iron have been very quiet for some time from 
Barrow, but a fair tonnage has been sent away from the 
Millom Company’s pier. Otherwise deliveries are being 
made by rail to the Midlands, Sheffield, &c. Prices are 
at the maximum rate of 127s. 6d. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron, with special 
brands at 140s. per ton, and warrants-are quoted at 115s. 
per ton net cash. Little iron is held in the warrant stores. 


Iron Ore. 

For iron ore there is a very full demand, and much 
more ore could readily be disposed of in the immediate 
district. Prices are unchanged, with good average 
qualities at 21s. to 30s. per ton net at mines, and the best 
ores are up to 38s. per ton. Spanish and Algerian ores 
are at 42s. 6d. per ton delivered to West Coast furnaces. 


Steel. 

The activity is still marked in the steel trade, 
not only at Barrow, but in the Workington district of 
West Cumberland. Of ordinary commercial sorts little 
is heard at present and not much business is being done. 
Rails of heavy section are at £10 12s. 6d. to £10 17s. 6d. 
per ton, and light rails are at £11 10s. to £12 5s. per ton, 
and heavy tram rails are at £11 15s. per ton. Billets for 
shell making, &c., are at £12 per ton. The plate mills at 
Barrow are standing idle. Ship plates are at £11 10s. per 
ton, with boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features that can 
be written about. There is the utmost activity noticeable 
everywhere, and recent developments have allowed. the 
starting of additional hands. 

Fuel. : 

For coal there is a very brisk demand, and good 
steam sorts are at 22s. 6d. per ton delivered. Coke is in _ 
full demand at 32s. to 38s. per ton delivered, and Lanca- 
shire cokes are at 31s. per ton delivered, 





Apri. 14, 1916 


THE ENGINEER 


323 











NORTH OF ENGLAND. 
(From our own Correspondent. ) 


Cleveland Iron Trade. 


Tue all-round scarcity of pig iron is daily becom- 
ing more pronounced. Indeed, there is practically a 
famine in No. 3 G.M.B. Cleveland pig iron, and home 
consumers are finding themselves compelled to take No. 4 
foundry iron in its place. Makers have never been so 
bare of iron as they are at the present time, and the stock 
of pig iron in the public store is diminishing with great 
rapidity. Withdrawals have been made this week amount- 
ing to 9355 tons. It is freely stated that exports to 
neutrals are to be prohibited, but so far nothing has been 
done. For home consumption No. 3 G.M.B. Cleveland 
pig iron and No. 4 foundry are each quoted at 82s. 6d. 
Quotations for export are purely nominal. An average 
figure for No. 3 for prompt f.o.b. shipment is 98s., with 
No. | at 102s., No. 4 foundry 97s., and No. 4 forge 95s. 


Hematite Pig Iron. 


The situation in the East Coast hematite pig 
iron trade is very encouraging. Producers are experiencing 
a full demand for iron, and can easily dispose of the whole 
of their make, and it is going into prompt consumption. 
Steel makers in the immediate district are accounting for 
an enormous tonnage, and larger quantities are dispatched 
daily to other parts of the country. Nearly the whole of 
the trade being done is on home account, and very little 
is being exported. Throughout the district there is 
marked activity, which is likely to continue for some 
considerable time to come. Quotations remain at 140s. 
for export and 122s. 6d. for home consumption of mixed 
numbers of hematite. 


Iron-making Materials. 


The position in the foreign ore trade shows little 
change. Consumers buying to manufacture iron for home 
use are able to obtain the best Rubio at equal to 34s. ex ship 
Tees, as they are granted facilities by the Government to 
arrange Bilbao-Tees freight at 17s., whereas in the ordinary 
open market the freight is about 25s. 6d., which makes the 
ex ship Tees price of best Rubio in the neighbourhood of 
42s. 6d. Coke is well taken up. Further sales to local 
users are reported at the fixed maximum for home con- 
sumption of 28s. at the ovens for medium furnace sorts 
and up to 30s. 6d. at the ovens for qualities low in phos- 
phorus. 


Manufactured Iron and Steel. 


There is no material change to report this week 
in the conditions prevailing in the manufactured iron 
and steel trades of this district. ‘The works keep exceed- 
ingly active, in many sections to a degree never before 
experienced or approached. Pressure is, of course, greatest 
in those departments into which home Government work 
enters, with the result that little is being executed on 
private account. Those works capable of so doing are 
running full, day and night, and are turning out big lots 
of shell, plate, and sectional stuff, of which the war depart- 
ments, seemingly, cannot get too much. Despite the 
unprecedented prices now ruling, many private consumers 
are ready to pay a high premium for the fulfilment of 
their requirements, so difficult is it to get private work 
executed whilst the demand for war material exists. 
These offers are very tempting, but producers are over- 
whelmed with war work, and even if they are in a position 
to deal in any smali way with private consumers, the 
sanction of the war authorities must be secured before it 
is undertaken. Two or three large steel furnaces have 
been laid idle this week for the purpose of overhauling. 
This has seriously affected the output of material and 
has created no small amount of inconvenience. Finished 
iron makers are exceedingly busy, especially the iron bar 
producers, and are said to be well behind in their deliveries. 
The following are among the principal quotations :— 
Common iron bars, £13 10s.; best bars, £13 17s. 6d.; 
double best bars, £14 5s.; treble best bars, £14 12s. 6d.; 
packing iron, £9 to £9 5s.; packing iron, tapered, £10 15s.; 
iron ship angles, £13 10s.; iron ship and girder rivets, 
£17 10s. to £18 10s.; steel bars, basic, £13; steel bars, 
Siemens, £13 ; steel hoops, £15 ; steel ship plates, £11 10s.; 
steel boiler plates, £13; steel ship angles, £11 2s. 6d.; 
steel sheets, singles, £18; steel sheets, doubles, £18 10s.; 
steel joists, £11 2s. 6d.; steel strip, £14 10s.; heavy sections 
of steel rails, £11; steel railway sleepers, £12—all less 
24 per cent. f.o.t. except steel ship plates, steel angles and 
joists. Rails and sleepers are net f.o.b. 


Shipbuilding and Engineering. 


The great activity in the kindred trades of ship- 
building and engineering shows no signs of diminishing. 
The progress as regards construction of merchant vessels 
is still slow, owing to the urgent needs of the Admiralty 
and the shortage of labour. In addition to the labour 
difficulty there is increasing delay in obtaining the neces- 
sary propelling machinery and shipbuilding auxiliaries 
such as winches and other deck machinery. Inquiries now 
circulating show that further orders are awaiting a suitable 
opportunity for owners to place them. Swedish owners 
are said to be inquiring for new tonnage and to be anxious 
to place some of it on the North-East Coast. Builders, 
however, are in a very difficult position and cannot under 
present circumstances guarantee delivery within any 
specified period. The engineering trades have an enor- 
mous amount of work on hand, and firms are operating 
their works to the utmost to meet the urgent demands 
made upon them. 


The Coal Trade. 


The position of the Northern coal market at the 
moment is one of extreme stringency. Merchants are 
going round urgently seeking supplies which are not avail- 
able. The Northumberland section is very strong, and 
most classes, especially best steams and North Northum. 
berland bests, are sold well ahead, and are out of the 
market for prompts, except for fancy prices. When 45s. 
is being paid for lots of D.C.B.’s, hardly any eventuality 
need provide occasion for surprise. It is hardly possible 





to forecast the market, as at present sellers may dictate 
their own terms with a certainty of a ready acquiescence 
on the part of buyers. The Durham market has also 
strengthened, gas coal being very much better than 
recently, every brand sharing in the improvement. Bests, 
seconds and specials have advanced consistently, while 
bunker coals of every grade are soaring to quite unheard-of 
levels. The Norwegian State Railways have arranged 
for 15,000 tons of best steam coals, shipments to be made 
to the end of June next. The exact prices have not 
been stated. The business is on an f.o.b. basis, and values 
are said to be fully equal to current quotations. An 
important announcement regarding the issuing of licences 
to ship coal was made on Monday to the effect that the 
Customs Authority had decided that no licence for export 
shall be valid after one month from the date named in 
the licence for shipment to Allies or neutrals and after 
six weeks for America. This has caused a considerable 
flutter of excitement among coalowners and _ shippers, 
and strong representations on their behalf have been 
made by the Advisory Committee of the Chamber of 
Commerce to the Government. The quantity of coal 
and coke put on board ship at Tyne Dock last week 
reached the enormous total of 108,876 tons, of which 
103,121 tons were coal and 5755 tons of coke, being an 
increase of over 10,000 tons, as compared with the same 
week last year. Coal quotations are as follows :— 
Northumberlands: Best Blyth steams, 40s. to 45s.; 
second Blyths, 40s.; unscreened, 28s.; best smalls, 22s. 6d. 
to 25s.; households, 37s. 6d. to 40s.; bunkers, 29s. to 30s.; 
Tyne prime steams, 40s.; special Tyne smalls, 22s. 6d. to 
25s.; ordinary smalls, 21s. to 22s. Durhams: Best gas, 
26s. to 27s. 6d.; second gas, 26s.; special Wear gas, 28s.; 
smithies, 27s.; coking unscreened, 26s. to 27s. 6d.; coking 
smalls, 27s. 6d.; ordinary unscreened bunkers, 30s.; best 
bunkers, 30s. to 33s.; foundry coke, 41s. to 42s.; furnace 
coke, 44s.; gas coke, 26s. to 27s. 


Blast-furnacemen’s Wages. 


Another substantial advance has been conceded 
to blast-furnacemen on the North-East Coast. The 
ascertainment issued this week by the Cleveland Iron- 
masters’ Association certified the average net selling 
price of No. 3 G.M.B. Cleveland pig iron to have been 
72s. 11.28d. per ton for January, February and March, 
as compared with 67s. 4.16d. for the previous quarter. 
There was thus an advance in price of 5s. 7.12d. per ton 
in the first quarter of 1916. According to the sliding 
scale arrangement this carries an advance of 7 per cent., 
which will raise the wages from 44 per cent. to 5] per cent. 
above the standard. 


Cleveland Miners’ Wages. 


The question of wages to be paid to the Cleveland 
ironstone miners during the ensuing quarter was con- 
sidered at the joint conference of their representatives 
and the mineowners this week, but no settlement was 
arrived at. The men’s representatives drew attention 
to the increased selling price of pig iron, but added that 
the miners felt they were entitled to a higher advance 
than that which accrued under the scale. They asked 
for an advance of 10 per cent. The owners pointed out 
that according to the formula which had been adopted 
for a long time past the recent ascertainment entitled 
the men to an advance of 6.10 per cent., which would 
raise their wages to 56.10 above the standard. A further 
meeting is to be held on the 28th inst., and in the mean- 
time the Miners’ Executive will confer with the men in 
the district on the matter. 








SHEFFIELD. 
(From our own Correspondent.) 


Fuel Economy. 


Since my last letter Professor Bone, of the 
Imperial College of Science and Technology, chairman of 
tre Committee appointed by the British Association to 
deal with the subject of fuel economy after the war, has 
paid a visit to Sheffield to gather the views of local experts 
on the matter. At a meeting held under the auspices of 
the Sheffield Society of Engineers and Metallurgists, the 
Professor pointed out that our whole economic future was 
dependent upon our ability to maintain abundant supplies 
of relatively cheap coal. Only 2.6 per cent. of the total 
reserves of the world were, he said, in Great Britain, and 
the question of the better utilisation of our supplies was 
one of very serious economic importance. We now trans- 
acted 70 per cent. of the seaborne coal trade of the world, 
and an export duty of Is. per ton, he urged, could be 
imposed without in the least injuring the trade. That 
would produce a fund of about £5,000,000 per annum, 
which should be ear-marked by the Treasury for financing 
large-scale experiments in the direction of fuel economy and 
for the provision of loans for installing efficient fuel- 
consuming appliances. 


Beehive and Patent Ovens. 


At the same meeting there was a very useful 
discussion in which several interested speakers, including 
Dr. Ripper and Dr. Arnold, of the Sheffield University, 
Mr. S. E. Fedden, manager of the Corporation Electricity 
Department, Mr. Hanbury Thomas, managing director of 
the Sheffield Gas Company, and Dr. J. E. Stead, of Middles- 
brough, took part. From the chair, Dr. Arnold pointed 
out that in Sheffield it was of no use, from a practical point 
of view, to consider the waste gas from beehive ovens, as 
the beehive coke was so far the only reliable coke for 
melting crucible steel. He thought the waste energy of 
the South Yorkshire coalfield would have to be harnessed, 
either as gas or as electric energy, for iron or steel melting, 
machine driving and lighting, and of the two propositions 
the electrical one would probably be the best. The im- 
portance of investigations with a view to producing a 
satisfactory steel-melting coke from by-product ovens 
was urged by Professor L. T. O’Shea, who spoke of the 
economies which might be effected by extending the use 
of by-product coke ovens. If the steel maker would meet 
the coke maker with an open mind, he believed the time 
would be hasténed when beehive ovens would become 





extinct in this country. A large amount of coke oven gas 
was being wasted in the Sheffield district, when it could 
be used for the production of power, in the same way as 
gas obtained from the retort was used, and aiso for the 
generation of electricity. I may add that it is, of course, 
well enough known that gradually the old beehive ovens 
are disappearing before the advance of the patent coke 
ovens, the proportion of the latter being now about, 
speaking from memory, 60 per cent. 


What Cheap Electricity would Do. 


Another good point was that made by Mr. G. 

Blake Walker, who, at Wharncliffe Silkstone, has utilised 
the surplus gas from the ovens to electrify the colliery. 
Mr. Walker directed attention to the tremendous amount 
of coal lost to the country through the custom of working 
only the best qualities, and urged the necessity of dealing 
with inferior kinds by means of washers and gas producers. 
He held up Durham as an example of cheap electricity in 
substitution of the present wasteful use of steam. His 
suggestion was that by means of a central power station 
electricity might possibly be produced at a cost of .25d. 
r unit. That would, of course, facilitate economies at 
the collieries and expand the use of electricity for heating 
and other purposes in Sheffield. He saw no economy in 
each manufacturer producing his own power. The central 
station principle was supported by Dr. Ripper, who saw 
almost unlimited power at hand in the great coalfields 
surrounding Sheffield. If only current could be supplied 
at the figure mentioned—.25d. per unit—it would mean 
a revival of existing industries and the addition of new 
ones. One of the most interesting suggestions was that 
advanced by Mr. Fedden, viz., that there should be a 
Minister of Electricity, with the supply of electricity and 
power throughout the country vested in the Government. 


The Price of Coal. 


Before leaving the question of fuel—which seems 
to have been one of the most interesting subjects under 
discussion here just recently—I would like to explain what 
may have been overlooked by some. It will be remem- 
bered that the Price of Coal (Limitation) Act passed last 
year provided that the seller of coal at the pit’s mouth 
was not entitled to charge more than 4s. per ton above 
the price at which the same quality of coal was sold in 
similar quantities two years before. Two years ago, 
on March 31st, a three weeks’ colliery strike occurred in 
Yorkshire. The market became panicky, and quotations 
jumped up 4s. to 6s. per ton. This condition prevailed 
for about three weeks, so that for the greater part of the 
present month coalowners are legally entitled to avail 
themselves of the opportunity of putting up the price of 
open-market supplies by the amount mentioned. Such a 
step, however, was in all probability never anticipated 
by the Act, and it must be said that generally speaking 
this opportunity afforded ky the strict letter of the law 
has not been taken advantage of, though it has in some 
quarters, I hear. 


Round the Works. 


There is continued activity in oversea markets, 
quite apart from orders for Allied countries, having more 
or less direct concern with war material. The latter, how- 
ever, are extremely heavy, some of the orders on hand at 
present being of a really stupendous nature. About these 
and similar ones for the Home Government little must be 
said, but it may be taken for granted that the output, 
independent even of the many extensions which are still 
coming into existence, continues to display elasticity. 
As regards ordinary foreign and Colonial business, little 
time seems to be wasted in the discussion of terms. The 
main anxiety is to get it on the order books whatever the 
price may be. Speaking generally, the demand all round 
is very far ahead of the power of supply, yet, from what is 
learnt, there are suggestions of a falling away in the 
volume of new inquiries. What this may mean is not 
at the moment quite clear. It is possibly a temporary 
set-back, though some are interpreting it as a reaction 
of a more important character. Of course, some of the 
inquiries to hand of late for enormous quantities of things, 
such as tools, cutlery or plate, may only have been feelers 
as to the general situation and the chances of placing an 
emergency contract if necessary. In any case, Sheffield 
manufacturers have little need to examine the matter 
at too close quarters, for their hands are full for many 
months to come, and they are still having to turn business 
down. Regarding fresh oversea orders, these appear to 
include very considerable quantities of steel for Santiago 
(Chili), Malaga and other places in Spain, Montreal, 
Fremantle and Boston (U.S.A.); tools for Toronto, 
Trinidad, Rio, Buenos Aires, Oporto, New York and 
Spain; cutlery for Winnipeg, Valparaiso and Buenos 
Aires; files for Montreal, Oporto and Pernambuco ; 
steel castings for Fremantle ; electro-plate for Valparaiso 
and Perth; shovels for Huelva; sickles for Valparaiso 
and Trinidad; steel sash-bars for Pernambuco; axes 
for Parahyba; saws for Calcutta, Tumaco and Bahia ; 
pick heads for Winnipeg, and wire for Sydney (N.S.W.). 
A contract for steel tires has been placed here by the 
Salford Tramways Committee and another for iron and steel 
from the same quarter. I have heard of some big orders 
having been accepted for twist drills for the Allies’ interests, 
and hacksaws and files are amongst other very active lines. 
Shipments out and in cause a good deal of exasperation 
by reason of their tardiness, and the worst of it is there 
cannot, of course, be any relief hoped for under present 
conditions. The labour outlook is not very good—that is 
the need of the right kind of men is becoming urgent again, 


Iron, Steel, and Coal. 


The output of high-speed steel is hindered to 
some extent by the difficulty of obtaining all the tungsten 
required. The trouble is in the matter of a better ore 
supply, for with the present arrangements plenty of tung- 
sten powder can be produced if sufficient raw material 
comes to hand. However, the Government is quite 
aware of the difficulty, which it is hoped will soon pass 
away. The whole thing only requires adjustment, even 
in the matter of shipping tonnage. There is a shortage 
reported in raw material in one or two other directions, 
but the export prohibition recently placed upon manganese 
ore by Sweden does not affect Sheffield, nor probably 
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Britain. We bought little or none of this material from 
Sweden, who, indeed, has been a customer of ours for 
ferro-manganese. Germany is more likely to suffer than 
we are, because she has been regularly in the Swedish 
markets for manganese ore. Our supplies come chiefly 
from Russia and India. Regarding pig iron, there does 
not seem to be anything new to report. Indeed, I fancy 
some time may now elapse before much fresh movement 
occurs. Foundry iron is by no means active, but makers 
are not in particular need of new business, and prices keep 
in the neighbourhood of the State maxima. The same 
remark applies to practically all the common irons. 
Hematite irons, both West and East Coast makes, are 
much in demand for munition steel and for special qualities 
the supply is considerably below the level of demand. 
Swedish steel is becoming scarce and basic and acid billets 
are difficult to secure in adequate quantities. Wrought 
iron and rolling scrap fetch good prices, but heavy steel 
scrap is a little easier. The steam coal market is very 
strong and active, collieries having a large number of 
orders on their books for inland contracts. As a rule 
works are fairly well having their needs met for.the larger 
kiads of fuel, but small fuel is in restricted supply still. 
Shipments to neutrals are not brisk, licences being issued 
in @ very gingerly manner, but France and Italy are both 
taking large tonnages. The prices of steam coal for inland 
sales are nominally per ton at pit as follows :—Best South 
Yorkshire hards, 18s. to 18s. 6d.; best Derbyshire, 17s. 6d. 
to 18s.; second quality, 16s. 6d. to 17s.; steam cobbles, 
l6és. 6d. to 17s. For export open market prices are now 
fully 6s. higher than those figures. 








SCOTLAND. 
(From our own Correspondent.) 


Unabated Activity. 


UNABATED activity is the universal keynote at 
the various producing works in the iron, steel and allied 
trades. Makers everywhere are doing their utmost to 
facilitate business and to increase outputs in view of the 
steadily increasing Government demands. In this con- 
nection new smelting furnaces are being erected at some 
of the works in order that the demand for semi-finished 
material may be adequately met. Makers are now evidently 
determined to make local provision on a much larger 
scale for those materials which in pre-war times were 
procured from the Continent. The position was not so 
acutely felt so long as the United States contributed regular 
supplies, but these have now become so irregular, owing 
to various reasons, that some decisive step had to be taken. 
A pleasing feature is the reported increase in the amount 
of mercantile tonnage placed, and the probability of a still 
further expansion in the near future. The labour problem 
is, of course, a great hindrance to any forward movement 
in this direction, but since it has been proved in this war 
that a sound mercantile marine is an economic necessity 
to the welfare of this country and her Allies, and as a 
considerable number of cargo vessels have already been 
lost, it is gratifying to know that something appreciable 
is being done in order to make good this wastage. This 
movement naturally leads to increased activity at the 
yards, and while the present cost of production will doubt- 
less continue to curtail this branch of the trade, it is anti- 
cipated that everything possible will be done to accelerate 
the rate of output. The industrial situation on the whole 
remains unchanged. The various trade problems, such as 
wages, &c., continue to cause anxiety, but it-is, never- 
theless, marvellous the amount of business that is being 
put through, both on Government and private account, 
while the prevailing note is one of great hopefulness both 
for the present and the future. 


Clyde Trust Employees’ Wages. 


At their last monthly meeting the Clyde Trustees 
agreed to grant a further increase of 3s. per week as war 
wages in view of the increased cost of living. The grant 
affects all employees whose salaries prior to the first war 
wages advance were not less than £40 nor more than £200 
per year. Skilled and unskilled workers permanently 
employed, whose wages are regulated by the standard 
rates of their own trade, are not included, while those 
employees whose salaries do not exceed £40 per year 
receive only 2s. per week increase. 


Pig Iron. 


Scotch pig iron makers are still in a very strong 
position. Hematite is in large request for local con- 
sumption and other descriptions are also well taken up. 
The pig iron warrant market was again inactive during 
the past week, and though buyers’ quotations advanced 
ls. to 93s. per ton, sellers were doing nothing. Total 
stocks of Cumberland hematite now amount to 53,207 
tons, compared with 116,098 tons at the end of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; No. 3, 
120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; Carnbroe, 
No. 1, 125s.; No. 3, 120s.; Clyde and Gartsherrie, Nos. 1, 


130s.; Nos. 3, 125s.; Summerlee and Langloan, 
Nos. 1, 127s. 6d.; Nos. 3, 122s. 6d.; Calder, No. 1, 
127s. 6d.; No. 3, 120s.; Glengarnock, at Ardrossan, 


No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
No. 1, 125s.; No. 3, 120s.; Dalmellington, at Ayr, No. 1, 
123s.; No. 3, 121s.; Shotts, at Leith, No. 1, 127s. 6d.; 
No. 3, 120s. per ton. 


Finished Iron and Steel. 


The Scotch steel trade is unchanged Works are 
still fully employed on Government account, shell bars, in 
particular, being in urgent request. There is little fresh 
business passing in the home market for ordinary mercantile 
lines, but the export demand continues satisfactory. 
Black sheet makers are overwhelmed with orders, and 
work is still a good deal in arrears owing to the difficulty 
in securing supplies of materials. The quotation for 
7 to 11 b.g. is still £18 5s. to £18 10s. per ton, less 24 per 
cent., delivered Glasgow warehouse. Malleable iron 





makers have also more work on hand than they can con- 
veniently tackle at present. Constant pressure is experi- 
enced for deliveries of both iron and mild steel bars on 
Government account. ‘‘Crown”’ iron bars are quoted 
£14 per ton, less 5 per cent., for home delivery and £13 10s. 
to £13 12s. 6d. net for export. 


Coal. 

The Scotch coal trade continues to be charac- 
terised by a continued firmness in prices and a shortage 
of supplies. The domestic demand has fallen off, owing 
to the change in the weather, but the industrial demand 
is as keen as ever. All qualities of coal are tightly held, as 
the collieries are evidently of the opinion that although 
prices are already on a very firm level a substantial increase 
in values will take place sooner or later. Best ells and 

plints are practically unobtainable, and, as a matter of 
fact, long notice is required for practically any quality of 
round coal. Smalls, too, of all sizes are exceptionally 
busy. The aggregate shipments from Scottish ports during 
the past week amounted to 200,315 tons, compared with 
168,704 tons in the preceding week and 236,770 tons in 
the corresponding week of last year. Ell coal is quoted 
f.o.b. at Glasgow, 27s.; splint, 27s. to 35s.; navigations, 
3ls.; steams, 26s. to 28s.; treble nuts, 21s. to 2ls. 6d.; 
doubles, 20s. 6d. to 20s. 9d.; singles, 19s. 3d. to 19s. 9d.; 
best screened navigation coal, f.o.b. at Methil or Burnt- 
island, 35s.; first-class steams, 32s. 6d.; best steams, 
f.o.b. at Leith, 30s. per ton. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Cardiff Coal Trade. 


THE contrast between present-day conditions 
and those of a month or two ago, so far as the coal trade 
is concerned, is becoming increasingly marked. In fact, 
it seems only the other day that collieries were starving 
for tonnage and the cry all round was for more steamers. 
Coalowners could not get their wagons cleared, with the 
result that collieries were compelled to resort to temporary 
stoppages. Now, however, the docks are crowded with 
tonnage, and owners cannot keep pace with their commit- 
ments. Congestion is acute, and the extraordinary pres- 
sure now experienced promises to continue well into next 
month. Coal is urgently required for numerous vessels 
before the Easter holidays, but there are many steamers 
which will be detained over the vacation before getting 
their requirements. The amount of coal available on the 
market is so small that those buyers in need of an ordinary- 
sized cargo of 2000 to 2500 tons have to put forth titanic 
efforts to secure it even in small lots of 100 or 200 tons. 
Stems are so tight that shipowners have the utmost diffi- 
culty in getting them fixed because the shipper cannot 
arrange the loading. Freight rates have as a consequence 
come down, especially for Italy, and whereas recently 
Genoa options were worth 85s. to 90s., now 75s. is regarded 
as the top figure. Bay and coasting rates in comparison 
keep up well, but the tonnage in these trades is smaller 
and being handier can more easily be dealt with. Such 
values as now rule for coals practically invite Government 
intervention, and this fact is not overlooked, but still 
colliery owners are virtually helpless. The coal trade at 
the present is as much under Government control as it 
can possibly be, bar fixing maximum prices. Export 
licences are being withheld, and while this may in time 
assist to bring down values, there is no prospect of a fall 
this month, as, barring unforeseen circumstances, tonnage 
is likely to be extremely good and collieries are well booked. 
The Admiralty has made a request to the miners to confine 
their Easter holidays to Easter Monday. The men in the 
anthracite district are favourable to this course, but 
whether it will be adopted throughout the coalfield depends 
upon the decision of the delegates to the conference to be 
held shortly. 


Coal Exports. 


Foreign coal exports during the past week were 
about up to the average on the whole from South Wales, 
but are rather flattered compared with the corresponding 
period of last year, for the reason that the latter was 
Easter-time. The total quantity cleared last week was 
327,779 tons, of which 88 per cent. was for neutral destina- 
tions. This compared with 313,617 tons a year ago, so 
that there was an increase of 14,162 tons. Cardiff sent 
away 180,242 tons, which was @ decrease of 11,471 tons, 
the chief ports being Marseilles 18,490 tons, Rouen 18,647 
tons, Buenos Aires 18,351 tons, and Gibraltar 13,266 tons. 
Newport’s shipments of 52,658 tons showed an improve- 
ment of 8116 tons, Bordeaux taking 11,287 tons and 
Rouen 11,969 tons. Swansea contributed 42,980 tons, a 
decline of 11,502 tons, and Port Talbot shipped 51,899 
tons, or an increase of 29,019 tons. The chief destinations 
were Bordeaux 12,034 tons and Marseilles 10,328 tons. 


Speeding up Transport. 

It has been agreed between the Port and Transit 
Executive Committee and the representatives of the coal 
trimmers’ and tippers’ joint conference to syspend at 
Welsh ports during the war the practice of ceasing work 
at one o’clock on Saturdays, in order to finish vessels if 
desired, and enable them to sail without being kept over 
the week-end. The men will work up to eight o’clock if 
steamers can by that hour be finished. The question of 
remuneration, however, has been left to be settled between 
the men and the employers, the Port and Transit Executive 
Committee being of the opinion that this was a matter 
which should be considered locally. It is hoped that the 
new conditions will come into operation to-morrow— 
Saturday. 


Dock Pilots’ Charges. 


In view of the fabulous earnings of neutral 
tonnage, the dock pilots at Cardiff and Penarth have 
decided to obtain some share, and have recently given 
notice to local shipbrokers that their charges for working 
neutral steamers will be 50 per cent. above the present 
tariff. The 50 per cent. increase does not apply to British 
owned vessels or Allied tonnage. . 





Dry Dock Workers. 


Recently the dry dock labourers throughout the 
Bristol Channel ports made through their union officials 
demands upon the employers for an increase in their wages 
of 6s. a week. The question came before the Committee 
on Production, and the award which has been received 
shows that the Committee has decided against the men, 
whose wages therefore remain unaltered. The men get 
3ls. a week inclusive of bonus, but exclusive of overtime, 
extras, &c. 


Registration of Labour. 


Consideration is to be given by employers and 
employed and the military authorities to a scheme for the 
registration of labour at Swansea docks, and a similar 
movement is on foot at Cardiff. The scheme which has 
been in operation at Bristol is described as a great success. 
The suggestion is (1) employers and military in each port 
to submit the average number of men required to work 
the port ; (2) all registered men to be employed prior to 
the engaging of unregistered men; (3) each man to be 
issued a registration certificate; (4) certificates to be 
changed each six months; (5) a joint committee to have 
power to arrange call times and places, &c.; (6) any man 
presenting himself to the tribunals claiming to be con- 
nected with the transport trade shall be challenged for 
his certificate. Better and more efficient working is 
calculated to be the result of such a scheme. 


Current Business. 


The amount of business transacted during 
the past week has been infinitesimal in comparison 
with shipments, but phenomenally high prices have 
been secured. Coals have quite lost their relative 
proportions, and it has been the case that buyers 
took what they could get and payed whatever figure a 
seller chooses to put on his commodity. Those buyers 
who have been compelled to go on the market for 
supplies have been entirely in the hands of sellers, the 
résult being that as much as 50s. has been paid for a 
quantity of large coal which is below Admiralty quality. 
The sum of 45s. has been quite a common figure to be 
paid for small lots even of the better class Monmouthshire 
coals. No precise or regular prices can be placed on the 
various qualities, for the reason that they are all much on 
a level. The majority of colliery salesmen have no 
supplies to offer at all, and are full up for this month, 
and in some cases up to the middle of May. Generally 
speaking, ordinary second Admiralties are anything from 
45s. to 50s., but nothing can be done in them. Ordinary 
large steams and best drys are about on the same mark, 
with ordinary drys from 40s. to 45s. With regard to Mon- 
mouthshires, best black veins, Western Valleys, and best 
Eastern Valleys command 45s. to 47s. 6d., and even 
ordinary Eastern Valleys are valued at 42s. 6d. to 45s. 
Bituminous qualities are in good demand, and No. 3 
Rhondda large have been sold at 48s., and even higher 
figures could probably be secured if the coals could be 
spared. No. 2 Rhondda large are up to 39s. to 40s., witb 
No. 2 smalls about 22s. to 23s. Nuts and peas are strong, 
and best peas have been done as high as 31s. Small coals 
are in much the same position as large coals. Nominally 
best bunkers are quoted at 24s. to 25s., but if colliery 
salesmen could squeeze out supplies for sale they could 
get as much as 27s. Cargo sorts range from 18s. to 22s. 
Patent fuel has jumped up in sympathy with coals. 
Makers have the greatest difficulty in keeping up with 
their engagements, and the nominal, figures of 40s. to 45s. 
are put on this commodity. Pitwood has further 
weakened. Supplies are fairly good, but collieries are 
not buying much and prices have come down to 39s. to 
40s., business having been done in Spanish wood at 38s. 


LATER. 


Nominally values have not undergone any alteration, 
and the better qualities of large range from 40s. to 50s. 
per ton, only inferior descriptions being obtainable at 
less cost, but business for this month’s loading has prac- 
tically reached vanishing point. Coals are so tight and 
difficult that values are fictitious, and freight rates are 
being forced downward for the reason that owners can 
scarcely place their boats as the coals cannot be arranged. 
Marseilles has fallen from 125f. to 105f., and Genoa, 
although last fixed at 80s., is not reckoned worth more 
than 70s. to 75s. Near trades, however, hold up well, 
comparatively speaking, although the market is weaker 
all round. As regards small coals they are very firm, and 
26s. has been done for best bunkers, while salesmen could 
possibly secure 27s. if they had the coal. 


Nominal Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 47s. 6d. to 50s.; ordi- 
naries, 45s. to 47s. 6d.; best drys, 45s. to 47s. 6d.; ordinary 
drys, 40s. to 45s.; best bunker smalls, 25s. to 27s.; best 
ordinaries, 24s. to 25s.; cargo smalls, 20s. to 22s.; inferiors, 
17s. to 20s.; washed smalls, 23s. to 25s.; best Monmouth- 
shire black vein large, 45s. to 47s. 6d.; ordinary Western 
Valleys, 45s. to 47s. 6d.; best Eastern Valleys, 45s. to 
47s. 6d.; seconds Eastern Valleys, 42s. 6d. to 45s. Bitu- 
minous coal :. Best households, 23s. to 24s.; good house- 
holds, 22s. to 23s.; No. 3 Rhondda large, 45s. to 50s.; 
smalls, 29s. to 30s.; No. 2 Rhondda large, 39s. to 40s.; 
through, 32s. to 33s.; smalls, 22s. to 23s.; best washed 
nuts, 32s. to 33s.; seconds, 28s. 6d. to 30s.; best washed 
peas, 30s. to 3ls.; seconds, 27s. to 29s.; patent fuel, 40s. 
to 45s. Coke: Special foundry, 62s. 6d. to 67s. 6d.; good 
foundry, 57s. 6d. to 62s. 6d.; furnace, 45s. to 50s. Pit- 
wood, ex ship, 39s. to 40s. 


Newport. 


Monmouthshire coals have been as tight as any 
class of fuel, and the number of vessels at Newport has 
reached record proportions. Colliery owners are full up 
for several weeks, and are so strongly placed that. prices 
for odd parcels are anywhere from 40s. to 47s. 6d. Small 
coals are also firm, but business is extremely restricted 
under present conditions. Approximate values :—Steam 
coal: Best Newport black vein large, 45s. to 47s. 6d.; 
Western Valleys, 45s. to 47s. 6d.; Eastern Valleys, 44s. 
to 45s.; other sorts, 40s. to 42s. 6d.; best smalls, 21s, to 
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21s. 6d.; seconds, 17s. to 19s. Bituminous coal: Best 
house, 23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 
40s. to 42s. 6d. Pitwood, ex ship, 39s. to 40s. 


Swansea. 


Improved tonnage supplies and the desire to 
get supplies away in good time before the holidays have 
given a rather better tone to anthracite qualities. The 
demand has expanded and values have improved. Prac- 
tically all descriptions have benefited by the prevailing 
conditions. Approximate values :—Anthracite: Best 
malting large, 23s. to 24s.; second malting large, 18s. to 
19s. 6d.; big vein large, 16s. 6d. to 17s. 6d.; red vein large, 
16s. 6d. to 17s. 6d.; machine-made cobbles, 27s. 3d. to 
28s. 3d.; French nuts, 27s. 3d. to 29s. 9d.; stove nuts, 
27s. 3d. to 29s. 64.; beans, 30s. 6d. to 32s.; machine-made 
large peas, 21s. 3d. to 22s. 3d.; rubbly culm, 9s. to 9s. 6d.; 
duff, 38. 9d. to 4s. 3d. Steam coal: Best large, 33s. to 
35s.; seconds, 26s. 6d. to 28s.; bunkers, 24s. 6d. to 32s; 
smalls, 15s. to 16s. 3d. Bituminous coal: No. 3 Rhondda 
large, 34s. 6d. to 39s. 6d.; through and through, 27s. 6d. 
to 32s. 6d.; smalls, 20s. to 24s. 6d.- Patent fuel, 35s. to 
37s. 6d. 


Tin-plates, &c. 


The tin-plate market is again firmer, and there 
is no likelihood of any relaxation. Outputs are falling, 
and will continue to do so seeing that the latest Government 
order unstars men engaged in the industry. This means 
that every available single man who can be spared will 
be released for the Army, and this, it is calculated, will 
put an end to shifts and reduce the number of mills work- 
ing. The following are the official prices from the Swansea 
Metal Exchange :—Tin-plate and other quotations: 
1.C., 20 x 14 x 112 sheets, 33s. to 33s. 6d.; L.C., 28 x 20 
x 56 sheets, 33s. 9d. to 34s. 3d.; LC., 28 x 20 x 112 
sheets, 66s. 6d. to 67s. 6d.; I.C. ternes, 28 «x 20 « 112 
sheets, 60s. Galvanised sheets, 24 g., im bundles, £29 per 
ton. Block tin, £201 15s. per ton cash, £199 10s. per ton 
three months. Copper, £119 10s. per ton cash, £117 per 
ton three months. Lead: English, £35 5s. per ton; 
Spanish, £34 5s. per ton. Spelter, £98 per ton. Iron and 
steel: Pig iron: Standard iron, 93s. 6d. per ton cash, 
94s. one month ; hematite mixed numbers, 115s. per ton 
cash, 116s. one month; Middlesbrough, 94s. per ton 
cash, 948. 6d. one month; Scotch, 100s. per ton cash, 
100s. 9d. one month. Welsh hematite, nominal; East 
Coast hematite, nominal ; West Coast hematite, nominal. 
Steel bars: Siemens, £13 10s. to £14 per ton; Bessemer, 
£13 10s. to £14 per ton. 








TESTING LOCOMOTIVE COAL. 





In our issue of February 18th last, we described the 
system of testing locomotive coal employed by Mr. G. T. 
Glover on the Great Northern of Ireland Railway. As the 
matter appeared to be of some interest, we have pursued 
it further, and have found that the principal English 
railway companies follow the same plan to a greater or 
less extent. The system adopted on the G.N.R.I. is to 
run @ standard engine and train on a standard trip, and 
to measure carefully the amount of coal consumed. 
Samples are then drawn carefully from the trucks of coal 
and tested in a calorimeter. 

Many of the English companies run right through coal- 
fields, and they naturally buy their coal in these districts. 
Hence, they know the quality of the pits and seams 
intimately, and as a rule tests are almost superfluous, but 
when they are made the standard engine on a standard 
trip is used. The Great Western, for example, adopts 
this plan, and, moreover, uses its fixed locomotive testing 
plant in exceptional cases. On the London and North- 
Western a standard trip is Crewe to Holyhead and back, 
and the test is carried on for six days. Mr. Bowen Cooke 
has very kindly given us the following figures for a certain 
test :— 


Train 9.22 a.m. ex Crewe to Holyhead, with stops, 
returning at 5.30 with only one stop—at Chester. 
Calorific power of fuel, 13,752 B.Th.U. gross. Engine 
1573 (superheat., George the Fifth). 

Average weight of train... 
Miles run eee ee et 
Total coal consumed, includ- 
ing lighting up .. .. 25 t. 7 ewt. 2 qr. 
Consumption per train mile... 44.89 lb. 


Mr. Cooke points out that whilst a test of this kind gives 
a very good comparison of the coals burned, the results 
obtained on one railway may not be at all comparable 
with those obtained on another. 

These two railways may be taken as representing the 
practice of those companies whose lines run through or 
near coalfields. On the southern lines, the London and 
South-Western, for example, the coals are first subjected 
to chemical and thermal analysis, and they are then tried 
on trains, their steam-raising and other qualities—some 
of these, by the way, are not less important than calorific 
power—being carefully noted. The tests are first made on 
light and slow trains and, subsequently, if the coal is 
suitable, it is tried on goods and fast passenger trains. 

The practice followed by Mr. Billinton on the London 
and Brighton is very thorough. In the ordinary course 
coal is bought from specified collieries and all supplies 
as they come in are tested each week. Samples are taken 
from the trucks and sent to the laboratory where their 
calorific and ash values are determined, and in this way 
the coals are kept up to specification. The greatest care 
is exercised in collecting the samples, the practice being as 
follows :—Medium-sized lumps, amounting to about 1 cwt. 
in all, are taken from different parts of the truck. They 
are broken into smaller lumps, thoroughly mixed and 
divided into four parts. Of these, one part is taken, is 
broken into lumps the size of a walnut, thoroughly mixed 
and again divided into four parts, and one of these four 
parts is sent to the laboratory in an air-tight tin. At the 
end of each year an average calorific value of all the 
different classes of coal used is calculated from the results 
of all the periodical tests made throughout the year. This 
average shows whether the calorific value for the year 
has been up or down, and is a very useful figure when 
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dealing with questions of increased consumption, due 
allowance being made for other circumstances which bear 
on the question. 

Besides this regular weekly test of coal, other tests are 
carried out as may be required. In the event of a driver 
losing time from lack of steam, and complaining of the 
quality of the coal, he has to bring ina sample, which is 
tested with a view of ascertaining whether the particular 
truck from which the engine was supplied contained coal 
of a poor quality. This has been found an excellent plan 
in the case of drivers being dealt with for mismanagement, 
as it can be proved whether the loss of steam was due to 
inferior coal or to some circumstances over which the 
drivers have control. In spite of all the care that collieries 
may take, bad truck loads do occasionally get through. 

Where coal is being supplied by a colliery which is new 
to the Brighton Company, a road test is made as well as 
the laboratory tests. Three different types of engines are 
used, an express, a local passenger tank and a main line 
goods engine. These engines work for a fortnight on certain 
set turns and the coal is weighed on and off. At the end 
of the fortnight a standard coal is then put to the same test 
on the same engines. An inspector works with the engines 
employed on these tests and observes closely the condition 
of the fires and notes any peculiarities in the burning of 
the coal. 

In spite of the great thoroughness of this road test, 
Mr. Billinton is not satisfied that it is thoroughly trust- 
worthy, because variations in circumstances may upset 
comparisons. He recalls a curious case in connection 
with the electric lighting of trains. In order to find out 
what proportion of the coal consumed on the engine 
should be debited to the dynamos, the same train was 
run for two successive weeks, the first with the belts on 
the dynamo and the second with them off. The astonish- 
ing result was derived from the figures obtained that it 
cost less to run the train whilst generating current than to 
run it without ! This was, of course, absurd, but although 
the weather conditions were approximately the same for 
both trials, and the engine was worked during both periods 
as economically as possible—an inspector being present— 
this anomaly actually occurred. From it Mr. Billinton is 
led to the conclusion that “although the practical test 
should be the best, there are many outside circumstances 
which are brought to bear which may upset the small 
saving that may be effected and which very often turn 
a small saving into a loss, due to their imperceptable 
variations.” 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


THe InstiruTIoN oF MECHANICAL ENGINEERS.—General 
meeting at the Institution of Civil Engineers, Great George-street, 
Westminster. ‘“* Theory and Practice in the Filtration of Water,” 
by Walter Clemence. At 6 p.m. 

Roya InstrruTion oF Great Brrrarn.—Albemarle-street, 
Piccadilly, W. The Discourse will be delivered by Professor 
Sir J.J. Thomson. The subject is ““ The Genesis and Absorption 
of X-Rays.” At 5.30 p.m. 

Puysicat Society oF Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W. 
“The Variation of Resistance with Voltage at a Rectifying 
Contact of Two Solid Conductors, with Applications to the 
Electric Wave Detector,” by Mr. D. Owen; “‘ The Electrical 
Capacity of a Gold Leaf Electroscope,’” by Dr. T. Barratt. 
At 5 p.m. Editing Committee meeting at 4 p.m. Council 
meeting at 4.20 p.m. 





TUESDAY, APRIL 18ru. 


Tue InstITUTION oF Civi, ENGINEERS.—Great George-street, 
Westminster, S.W. Annual general meeting of Corporate 
Members. Report of the Council will be received and the 
Council and officers for the ensuing year will be elected. At 
5.30 p.m. 

Tue Lonpon Soctety.—Second ordinary general meeting 
in the Hall of the Royal Society of Arts, 18, John-street, Adelphi, 
W.C. Mr. W. R. Davidge will give a lantern lecture on ** The 
Development of London.” At 5.30 p.m. 


WEDNESDAY, APRIL 19ru. 


Royat Meteoroxocicat Socrety.—At 70, Victoria-street, 
Westminster. Papers to be read: ‘‘ The Persistence of Wet and 
Dry Weather,” by Dr. E. V. Newnham; ‘“ Discontinuities in 
Meteorological Phenomena ”’ (Second Note), by Professor H. H. 
Turner, F.R.S. At 7.30 p.m. 


WEDNESDAY, MAY 3rp. 


Tue Roya Sanitary InstrruTe.—90, Buckingham Palace- 
road, 8.W. Lecture by Dr. Augustus Waller, F.R.S , on ‘‘ The 
Economics of Food Supply in Wartime.” At 5.30 p.m. 


FRIDAY anp SATURDAY, JUNE 91a anv 1l0rxH. 


Tue Roya Sanrrary InstrrvTe.—90, Buckingham Palace- 
road, S.W. Conference on Sanitary Administration under War 
Conditions. Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “ The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on ‘‘ The Mental Deficiency Act from 
the Social and Educational Standpoint,’”’ to be opened by Dr. A. 
B. Ritchie. 3 p.m.: Visits. 








ContTracts.—Holdsworth and Sons, Limited, of Bradford, 
have, during the past month, received orders for twenty-four 
Yorkshire boilers and for two Lancashire boilers, 


Tue Electrical Engineering and Equipment Company, 
Limited, of Bank Buildings, 109-111, New Oxford-street, wie. 
informs us that it has been appointed sole selling agent in the 
United Kingdom for the Belden Manufacturing Company, of 
Chicago. 

Mrinerat Resources oF Great Brirain.—The Board of 
Agriculture and Fisheries gives notice of the publication of 
Vol. IV. of the Special Reports on the Mineral Resources of 
Great Britain which have been prepared by the Director of the 
Geological Survey in response to numerous inquiries that have 
arisen through the conditions brought about by the war. VolsL., 
II. and III. are already published, and this, the fourth of the 
series, deals with the properties, sources and uses of fluorspar 
and gives details of all workings in Britain, Price 9d. Copies 
may be obtained through any bookseller from Messrs. T. Fisher 
Unwin, Limited, who are the sole wholesale agents to the trade 
outside the County of London, or from the Director-General, 
Ordnance Survey Office, Southampton. 





THE PRESENT POSITION OF THE MARINE 
DIESEL ENGINE AND ITS POSSIBILITIES. * 


t t-Ce der W. P. SILLINCE, 
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By Engineer-Li 


PRESENT circumstances render it difficult to make a correct 
survey of the strictly present position of the marine Diesel engine, 
although this does not affect to the same extent the degree of 
accuracy—or inaccuracy—of deductions to be drawn, when 
considering the possibilities of the future. With a very few 
exceptions, the processes of evolution and development of the 
marine Diesel engine have, unfortunately, been carried out 
entirely on the Continent, and it is there that the largest experi- 
ence has been gained and most progress made, to the detriment 
of progress in this country. One regrets to have to admit this. 
It is hoped that this state of affairs will soon be righted after the 
conclusion of the war, and there is little doubt as to this, for the 
British have a way of doing things thoroughly, although they 
may be rather late in making a start. 

The marine Diesel engine is essentially an engine of detail. 
The failure of one or more essential details may involve very 
serious consequences. Also incorrect deductions may be drawn 
from failures of detail. For success and real progress there must 
be the most complete collaboration between the designers, the 
works and the testing departments of any one firm of makers, 
and a frank and frequent interchange of ideas, through proper 
channels, between the various builders and users, Owing to 
the war, communications—particularly technical ones—have 
been rendered difficult with neutral, and necessarily impossible 
with enemy countries. Also both ourselves and the enemy have 
for many months had to devote our whole attention to other 
things than the further development of the marine Diesel engine, 
and owing to the same cause there has been indirectly a retarda- 
tion of progress in neutral countries. Therefore it may be taken, 
with reasonable accuracy, that the present position closely 
agrees with that of eighteen months ago. 

In considering the “ possibilities,” it is essential that full 
advantage be taken of a fairly accurate knowledge of past 
experiences and of progress to date, including failures as well 
as successes. In fact, the most valuable engineering knowledge 
is generally obtained from the experience of troubles surmounted 
than from cases of their complete absence. The process of 
acquiring such valuable experience is generally costly. Apart 
from the difficulties, the present lull in the progress of develop- 
ment of the marine Diesel engine affords a convenient oppor- 
tunity of reviewing past experiences and of surveying the present 
situation with a view to obtaining some indication as to the 
future. Although the subject of this paper precludes the con- 
sideration of the land type of Diesel engine, it must be said in 
justice that the marine type would not have attained its present 
state of development so soon, had it not lad the benefit of the 
results of years of experience with land types. The present 
paper has been prepared on the above lines, and is intentionally 
made as brief as possible, since it is intended to be more of the 
nature of an “ indicator” than a paper of detail. 

The cycle on which the original Diesel engine of 1892 was 
intended to work was an “ ideal” and theoretical cycle, having 
the highest thermal efficiency attainable with the large range of 
temperature proposed for the cycle. Economy was the keynote 
of the principle. Compression of air—air only, not a mixture 
of air, with gas or vapour—was for the first part “‘ isothermal ” 
—due to the injection of cold water into the cylinder—and, 
after the supply of injection water was cut off, the remaining 
portion of the compression stroke was “ adiabatic ’’—due to 
the lagging of the uncooled cylinder—with consequent rapid 
rise in temperature. At about dead centre, fuel—at first coal 
dust—was injected into the hot air contained in the cylinder at 
such a controlled rate that combustion, which commenced at 
dead centre, continued during the period of injection at such a 
rate that the products of combustion expanded “‘ isothermally.”’ 
At a certain point in the stroke the supply of fuel was cut off 
and the gaseous contents of the cylinder expanded adiabatically 
until at the end of the stroke they had expanded to and were 
exhausted at atmospheric temperature and pressure. 

This theoretical cycle was very soon found too ideal to be a 
commercial proposition, and practical reasons led at once to a 
reduction in the ratio of compression, to the abandoning of 
water injection, to the water jacketing of the cylinder, to the 
admission and regulation, of the supply of fuel so as to give com- 
bustion at constant pressure, and to the exhausiing of the 
products of combustion at a pressure and temperature both con- 
siderably in excess of atmospheric. The immediate results were 
a reduction of the maximum pressure in the cylinder and of 
stresses consequent thereon, a reduction of range of working 
compression temperature—still much more than sufficient to 
ignite any of the fuels used then or since—but they involved a 
large increase of temperature during combustion, and a con- 
siderable falling off of thermal efficiency. There was, however, 
an increased output of power from a given size of cylinder, or, 
what is the same thing, a reduction or size for a given output. 
The use of coal dust was abandoned and liquid hydrocarbons 
adopted instead. 

All Diesel engines of the present time aim at combustion at 
approximately constant pressure, are water jacketed round the 
power cylinders and exhaust at considerable pressure—say, 
up to 40lb. per square inch by gauge—and at comparatively 
high temperature—say, 500 deg. Fah. and above. In regard to 
the processes happening in the power cylinders, there has been 
practically no change during the last fifteen years. The first 
marine Diesel engines worked on the “ four-stroke ”’ cycle, and 
there are numerically many more marine Diesel engines in 
operation working on this cycle than on the later “‘ two-stroke ” 
cycle, which only dates from 1906. This is but a natural outcome 
of development, and the two types, viz., two and four-stroke 
cycles, will be compared later as we pass points in the paper. 
The earlier marine Diesel engines did not extend the cooling to 
the interiors of the piston crowns, being small in power; but, 
as sizes increased, it was found necessary internally to cool the 
piston with air, water or oil—particularly so in two-stroke engines 
—to water-cool the exhaust valves, where fitted, and in some 
cases their seats. 

As far as it has been possible to ascertain, the total number 
of Diesel-engined mctor vessels completed up to the end of 
December last is about seventy, having a total deadweight 
capacity of about 350,000 tons, and a total brake horse-power 
of about 110,000. These vessels are nearly all of the cargo- 
carrying mercantile type ; war vessels and submarines are not 
included. It is also understood that about a further fifty vessels 
of over 300,000 tons deadweight capacity total, and of nearly 
100,000 brake horse-power total, were on order at the end of 
last year, and several large vessels of comparatively high power 
have been ordered during the past few weeks. When it is recalled 
that in 1911 the total number of motor vessels completed during 
that year was but three, of 5000 tons deadweight capacity total, 
and 1200 total brake horse-power, it will be seen that progress 
has been extremely rapid in this type of vessel. 

The engines fitted to these vessels are practically all of the 
single-acting long-stroke slow-running mercantile type, differing 
but little from the land type, except that they are reversible, 
that they mostly have cross-heads, and that little restriction has 
been placed on weight or space occupied. The later motor ships 
have engines, the powers of which range from about 750 to 3600 
indicated horse-power per shaft, i.e., from 125 to 600 indicated 
horse-power per cylinder. The fuel economy is remarkably good, 
the consumption varying from .3lb. to .33 1b. per indicated 
horse-power per hour, or one-fourth to one-fifth that of good 
reciprocating steam machinery of corresponding size and type, 
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The weight of the propelling machinery and self-contained 
auxiliaries varies from 3cwt. to 5ewt. per indicated horse- 
power. A few of the larger engines work on the two-stroke 
principle, single-acting almost’ without exception and develop 
up to 2500 brake horse-power—say, 3600 indicated horse-power 
—per shaft, or 420 brake horse-power—600 indicated horse- 
wer—per cylinder. The fuel consumption for this type is 

rom 5 to 10 per cent. higher per unit of brake horse-power—due 
to the work required for scavenging—but per unit of indicated 
horse-power it is practically the same as for corresponding four- 
stroke engines. he weight per horse-power is about 25 per 
cent. to 40 per cent. less than for four-stroke engines ; the sj 
occupied is considerably less, especially as regards height. They 
are eminently more suitable to the higher powers than the four- 
stroke engine. At least one of the vessels is fitted with two- 
stroke double-acting engines of about 850 brake horse-power 
per shaft, or 280 brake horse-power per cylinder. All the pre- 
ceding figures relate to slow-running engines of the mercantile 
type. 

ry from the above, there are at least three large experi- 
mental engines installed for testing on shore, designed for 2000 
to 2500 brake horse-power per cylinder, of slow-running type, 
and suitable for propulsion; but, although each engine has 
developed its designed power, the troubles experienced in two 
cases at least have been very great, and it is doubtful whether 
Diesel engines having such large powers per cylinder will ever 
be remunerative to their makers or sufficiently reliable on service 
to justify their adoption on a large scale either for mercantile 
or naval purposes. Generally, for naval work, engines having a 
relatively high speed of rotation, of light weight, and occupying 
as little space as possible are required ; and in many special 
cases these conditions are so vital that failure to comply pro- 
hibits their application. It is also desirable that the engines 
be made as robust as possible, and that reliability and fuel 
eeonomy shall not be sacrificed unduly. 

The first high-speed naval type engine. was completed about 
1906, and since that time its development has been even more 
rapid than that of the slow-running mercantile type of engine 
previously referred to. The maximum powers per cylinder in 
high-speed engines at present at work are not so great as those 
of the mercantile engines, but the former are rapidly approach- 
ing, and may soon overhaul, the latter 

One is not permitted to state the number of vessels equipped 
with such engines, or to furnish more than the barest informa- 
tion about the engines themselves. Suffice to say, that there 
have been constructed and set to work some hundreds of such 
engines, aggregating over 500,000 brake horse-power, the powers 
per shaft being generally slightly under 1000 brake horse-power 
and the powers per cylinder varying from 100 to 150 brake horse- 
power. The speeds of rotation vary from 350 to 500 revolutions 

r minute. There are a few instances where the power is as 
nigh as 1500 brake horse-power per shaft, the power per cylinder 
varying from 125 to 250 brake horse-power. It is also known 
that in the summer of 1914 certain engines of submarine type, 
designed to develop 2500 brake horse-power per shaft, or over 
300 brake horse-power per cylinder, were nearing completion, 
and they are now doubtless on service. Quite recently an experi- 
mental single-cylinder submarine-type engine was tested on 
shore, and developed rather more than 500 brake horse-power 
at about 350 revolutions per minute. The reliability was said 
to be extremely good, as determined by a shop test of con- 
siderable duration, as was also the fuel economy. An eight- 
cylinder engine made up of such units would therefore give about 
4000 brake horse-power per shaft, which exceeds the power per 
shaft of the largest mercantile engine at present built and 
installed. All these high-speed engines are of the single-acting 
vertical type, and the majority are ** forced-lubricated.” Rather 
more than half of them work on the four-stroke cycle, and the 
bulk of these latter are not reversible. As might be expected, 
those having the larger powers per cylinder work on the two- 
stroke cycle, and are directly reversible. 

The weights per brake horse-power of this type of engine are 
approximately as follows :—For engines for continuous work, 
such as driving dynamos, 112lb. per brake horse-power. For 
propulsion, 841b. per brake horse-power for the smaller to 
56 lb. in the larger units per cylinder. These weights refer to 
the engines themselves, including such accessories as lubrication 
and circulating pumps, air compressors and reservoirs necessary 
to start and run them. In the small and medium sizes of high- 
speed engines, say, up to 800 brake horse-power per shaft, the 
saving in weight by the adoption of the two-stroke cycle is not 
usually very great, say, 15 to 20 per cent., but in the larger sizes 
the saving rises rapidly. The fuel consumption per indicated 
horse-power per hour is generally somewhat higher than for slow- 
running engines, say, about 5 to 10 per cent., due principally 
to higher velocities through valves and ports, and more rapid 
“‘ functioning,” but this is not necessarily so. There is about 
the same disparity between the fuel consumptions of two and 
four-stroke engines of high-speed type as obtains between these 
cycles in slow-speed engines. Owing to limitations of space, 
principally of head room, this type of engine has hitherto been 
made single-acting only, and no crossheads or slipper guides, 
in the ordinary accepted sense, have been fitted, although in 
certain designs the walls of the power cylinder and their pistons, 
have been relieved of the stresses due to obliquity of the con- 
necting-rods, by fitting combined scavenging and guide pistons 
beneath them. Naturally the wear and tear is greater in high 
than in slow-speed engines, but this is largely counteracted, at 
least as far as bearings are concerned, by the generally efficient 
systems of forced lubrication adopted in most high-speed Diesel 
engines, 

In order that any Diesel engine shall render reliable service, 
it is necessary that certain essentials in design, construction, 
attendance, and maintenance shall be strictly complied with. 
As before stated, the Diesel engine is an engine of detail. In 
designing Diesel engine details the particular function which the 
part is intended to perform must be most carefully considered in 
conjunction with the conditions under which it has to operate. 

Essential factors to be taken into account, which do not, of 
course, all apply to every detail, are :— 


(a) In Designing. 


(1) Adequate strength and stiffness. 

(2) Suitability of material. 

(3) Accessibility and ease of adjustment. 

(4) Satisfactory arrangements for the dissipation of heat and 
adequate cooling. 

(5) Absence of distortion under working conditions, during 
erection, and when replacing after examination or overhaul. 

(6) Sufficient, but not excessive, working clearances. 

(7) The results of experience on service should be rendered 
available for use by the designing staff. 


(6) During Construction. 


(1) The use of suitable materials, particularly in castings sub- 
jected to heat or/and pressure, and those intended to contain fuel. 

(2) Accuracy in machining and in erection to ensure true form, 
correct fits and clearances, and preservation of alignment. 

(3) Absolute correctness of the timings, openings and periods 
of all valves controlling air or fuel. 


(c) Attendance when Working and Maintenance. 


(1) It is most desirable that the engineers in charge and their 
principal assistants be afforded an opportunity, during con- 
struction, of becoming acquainted with the details of the 
machinery which they will later have to handle, and with the 
working of the machinery during trials on shore. 

(2) Fully detailed arrangement drawings and carefully drawn- 
up instructions—both for working and maintenance—are of 
great assistance in ensuring proper management, if followed. 





(3) Tampering with the adjustments, or alteration of the design 
of important details should be discouraged and prevented, at 
least until an expression of expert opinion has been obtained. 

The principal reason for referring to the above points is that 

owing to lack of attention to the points in question, each one of 
them has in some case or other—and sometimes in many cases 
—caused trouble or accident to the machinery when actually on 
service, 
' A few of the details which have given trouble and which need 
special care and attention will now be considered, with a view 
to facilitating the elimination of such troubles and to point the 
way to further developments. 

(1) One of the principal difficulties has been the selection of 
proper materials for cylinders, pistons and cylinder covers. 
As usually designed these parts must be castings. Many such 
intricate and costly castings in iron have failed owing to stress, 
irregular expansion or inadequate jacket cooling. A case is on 
record where over a hundred cylinder castings were made 
before four good castings were obtained. This is, of course, a 
very exceptional case. Cast steel has been tried and has failed ; 
“ semi-steel,” ¢.e., cast iron containing a percentage of cast or 
wrought steel, is but little better; manganese bronze is being 
tried in some cases for covers, but its success is very doubtful ; 
and the best material so far is a carefully selected grading of 
east iron, having a very close grain, a high tensile strength, a 
small coefficient of heat expansion, and at the same time suffi- 
ciently fluid completely to fill the mould without undue internal 
stressing on solidification. It is doubtful whether the annealing 
of cast iron is of any real benefit. Slow solidification and avoid- 
ance of chilling seems preferable, judging by personal experience. 
The difficulties above mentioned increase with increase of size, 
and any simplification in the design would be really helpful. 

(2) Frequent sources of trouble, which generally are discovered 
before an engine leaves its works, are directly traceable to 
inaccuracies of workmanship. Holes and bores which should be 
cireular and parallel and made to certain dimensions are not so. 
Two such holes which in the engine are contiguous, and which 
Should be concentric and coaxial, are not so. Efforts made to 
correct these inaccuracies of manufacture lead to still worse 
troubles ; valves and spindles are bent, and may seize, the valves 
may remain open when they should be closed, and when in the 
closed position they may leak. This applies particularly to fuel 
valves, fuel pump plungers and air compressor valves. Such 
cases aggravated by faulty alignment have also occurred with 
disastrous results in the main motion parts, i.e., pistons, cylinders, 
and cross-heads pin bearings. Crank shafts have been received 
for fitting whose pins and journals were oval by more than the 
diametral working clearance permissible, and conical at that, 
whilst the crank pins, instead of being in strict parallel align- 
ment with the journals, have not only been inaccurate in two 
planes, but have been so disposed that the deviations in angular 
spacing have exceeded the limits of adjustment permissible on 
cams and valve gearing. Errors of workmanship which may be 
relatively unimportant under the low maximum pressures and 
temperatures obtaining in steam machinery are of the utmost 
importance in Diesel engine work. 

Passing now to the “ running ”’ conditions— 

(3) The most frequent source of trouble at starting is “‘ loss of 
air,”’ and the obvious remedy is an efficient means of economising 
its use, a sufficient supply and adequate auxiliary capacity for 
replenishment. Any economy, either in injection or starting 
air, is welcome, and skill, care and experience in manipulation 
of the engine are the most important methods of securing this 
economy; particularly as regards starting air. Sluggish starting 
may be due to insufficient compression owing to: (a) piston ring 
leakages, (b) valve leakages, (c) wearing down of bearings, or 
(d) failure of fuel pumps to “‘ pick up ” their fuel promptly, due 
to air locking, leaky valves or incorrect “‘ setting” as regards 
quantities. Each of these causes is readily capable of discovery 
and remedy if the proper steps are taken. 

(4) If the starting valves are not operating as they should, or 
if there is undue resistance to rotation of the propeller shaft— 
grounding, or a foul hawser, are not unlikely causes—the engine 
may fail to start, and it is necessary to wait until the air supply 
is replenished before a further attempt is possible ; with air 
starting this is inevitable, although “ cross-connecting,” with 
adequate reserve storage, will minimise the trouble. An in- 
valuable aid is the inter-connecting of the air injection vessels 
of all the engines in the same compartment, since without 
injection air a Diesel engine cannot be started. 

(5) One of the most serious troubles is that which may arise 
from the introduction into the working cylinders of fuel before 
the proper time. In such a case the engine ceases to be a Diesel 
engine, and pre-ignites—mostly after miss-firing, and therefore 
with the chances of a multiple charge—in which case combustion 
takes place not at constant pressure as desired, nor at constant 
volume as in ordinary types of internal combustion engines, 
but in a volume which is being reduced during combustion. 
This means large inereases of pressure, temperature, and stress 
during combustion, which may result in violent knocking, over- 
heating and stressing of parts, and even in disaster. The most 
frequent cause of this trouble is that of stuck-up, sluggish or 
inoperative fuel valves—due either to bad alignment or to seizure 
in the glands. Improvements in design will minimise the risk. 

A further frequent cause of miss-firing isthe cooling of the 
power cylinders due to the rapid expansion of high-pressure 
starting air, the admission of which may be frequently repeated 
in cases of faulty starting, and the corresponding admissions of 
fuel to the cylinder may be overlooked, to cause disaster when 
ignition does occur. Another, but controllable cause, is the 
abuse of the process of “‘ priming ”—.e., filling the fuel delivery 
pipes with fuel. So long as adequate precautions are taken, the 
process is safe ; but if, owing to a fuel valve being open, or sub- 
sequently lifted off its seat, or by-pass valves being left shut up, 
fuel enters the cylinder and is allowed to lie on the piston crown, 
accident may, and probably will, happen due to pre-ignition, as 
just described. Such results may be disastrous in large engines 
even with relief valves fitted to the combustion spaces. 

(6) Air compressors have given, in the early stages of develop- 
ment, considerable trouble. The principal causes have been 
excessive lubrication, inadequate cooling during compression 
and between the stages, inefficient drainage and insufficient 
reliefs. These difficulties have now been entirely surmounted, 
and the latest compressors run for months with only moderate 
attention. In certain makes of engine, compressors have been 
dispensed with for the injection of fuel, but it is an open question 
whether the advantages balance the disadvantages, especially 
if air is required for reversing the engines. The mechanical 
pulverisation of heavy fuel cannot be made so efficient as with 
air. 

(7) Air starting valves will occasionally stick, and in such 
cases either starting air is wastefully admitted during the whole 
of the stroke, and is supercompressed in the cylinder, and/or 
hot products of combustion pass from the cylinder into the 
starting pipe. Means should be provided for working the start- 
ing valves when the engines are under way, to ensure freedom of 
motion and absence of leakage. 

(8) It may safely be said that after training no abnormal skill 
is necessary either to discover the cause of these troubles or to 
remedy them—it is a common-sense process mostly, but one 
feels that, as previously stated, full advantage should be taken 
of the “ results of experience.”’ It will be noted that no complaint 
is made as to reversing. This difficult problem has been satis- 
factorily solved in both four and two-cycle engines. It is true 


‘that this is more easily affected in the latter case than in the 


former, but efficiently in both. 

We now come to the possibilities of the future, based on 
previously ascertained facts, and here one walks, of necessity, 
on delicate ground. Nevertheless, it is hoped that the con- 
clusions drawn will at least be logical, and certainly that they 





will not be exaggerated, for exaggeration is worse than mis. 
leading. 

There is a limit of size below which Diesel engines cannot be 
made at all, and, further, a limit below which they cannot be 
made commercially. A factory was established at Miinich to 
manufacture Diesel engines of 5 horse-power per cylinder on the 
four-stroke principle, running at 600 revolutions per minute. 
The engines were fairly successful, but the undertaking was not 

ful fi ially. Later, in 1911, an experimental single. 

cylinder engine, designed to develop 10 brake horse-power at 
1000 revolutions per minute, and working on the two-stroke 
Diesel cycle, was constructed and tested satisfactorily, but it 
was not a o ial since its cost exceeded by far 
what would be regarded as a fair market price for an engine of 
the power. These cases, however, are not devoid of scientific 
interest, as showing that Diesel engines can be made in very 
small units and to operate at high speeds, although in such cases 
they are not marketable commodities on account of high prime 
cost. 

Before dealing with other matters, it may be of interest to 
refer to two cases of engines installed in the same ship, one a 
four-cycle and the other a two-cycle Diesel engine, each running 
at the same speed——500 revolutions per minute—and occupying 
the same 5) It was found that 85 brake horse-power was 
the limit possible with the four-cycle engine and 125 brake horse. 
power that with the two-cycle engine ; the weight of the engines 
in running order was as nearly equal as possible. The ratio of 
power for equal weight and space is therefore about 50 per cent. 
in favour of the two-cycle, which is rather surprising in units 
so small. : 

Turning now to the other extreme—the large units of power— 
a survey of the principles involved, from which deductions are 
to be drawn, may not be amiss. The results of forty years of 
experience with the reciprocating marine steam engine have 
shown that piston speeds of from 750ft. to 1000ft. per minute 
a e rarely exceeded, and even in the latest practice with high- 
speed reciprocating engines, as were fitted in torpedo-boat 
destroyers, 1200ft. per minute was regarded as a limit—18in. 
stroke and 400 revolutions per minute. It is therefore reason- 
able to regard 1200ft. per minute as the limit to be approached, 
but not exceeded, and 1000ft. per minute as a reasonable limiting 
working figure to deal with when considering the application of 
Diesel engines in high powers to purposes of marine propulsion. 
Already Diesel engines in ships are running at piston speeds 
varying from 750ft. to 1000ft. per minute, and in exceptional cases 
rather higher—1100ft. per minute. Regarding, therefore, 1000ft. 
per minute as a standard of parison, ani g that 
the mean effective pressure in the cylinders is 100 Ib. per square 
inch—which represents an average of current practice—and that 
due to reasons connected with dissipation of heat, the ratio of 
stroke to bore is unity as a minimum, preferably higher—take 
1.2 for the sake of comparison—the following may be deduced 
when investigating or comparing types and designs. Any devia- 
tion from the basis figures assumed will, of course, make corre- 
sponding alterations in the proportions of the engine, but will 
not affect the general question. 

Taking, first, the case of light fast vessels of the destroyer type. 
Modern destroyers are almost invariably propelled by means of 
high-speed turbines, supplied with steam by water-tube boilers 
of large power per unit, and generally “ oil-fired.”” Speed being 
the great essential for such vessels lightness and compactness 
of machinery is vital. Such steam-propelling machinery with 
auxiliaries will weigh from 27 Ib. to 35 Ib. per shaft horse-power. 
If, instead of such machinery, it is desired to install Diesel engines 
the following results :— : : ‘ : 

(1) They must be reciprocating engines, since the prin- 
ciple of the Diesel turbine is practically and theoretically 
impossible with our present knowledge, due principally to 
fhe fact that only a negligible portion of the ucts of 
combustion are condensible, and the great advantage of 
vacuum in turbines cannot therefore be realised. , 

(2) They must run at high speed, and head room will 
practically limit the type to single-acting engines. 

(3) Weight limitations will necessitate the adoption of the 
two-stroke cycle in preference to the four-stroke, and it 
may be necessary to provide for mean pressures greater 
than 100 Ib. per square inch. athe 

(4) There must be some substantial advantages to justify 
the change. 

Now, the lightest Diesel engines made weigh, without 
auxiliaries, about 56 lb. per brake horse-power, and consume, 
say, } lb. fuel per brake horse-power, whilst steam turbine instal- 
lations, complete with auxiliaries, weigh, as said before, about 
half as much per shaft horse-power, the consumption of oil fuel 
being rather under 1 lb. per brake horse-power. The installa- 
tions can only be comparable if the weight of machinery plus 
fuel for a given displacement, speed and radius of action is 
approximately the same in both cases; and, even were that 
possible, the advantage would be with the steam machinery, 
owing to the more rapid lightening of the vessel due to the 
difference in fuel burnt and a corresponding augmentation in 
speed. A case has been worked out in some detail, and shows 
that the proposal is impracticable for large torpedo - boat 
destroyers of high power and speed, since no saving in fuel can 
be made to compensate for the extra weight of the machinery 
in such vessels. Only when the power is comparatively small, 
and/or the weight of fuel carried considerably more than at 
present, is it possible to install Diesel engines in torpedo craft 
to advantage, even if at all. The case of the light unarmoured 
cruiser is practically no better than that of destroyers, the only 
possibility being the installation of small Diesel engines for 
cruising whose economy at cruising speeds might justify their 
installation, although they are of necessity deadweight to be 
uselessly carried about at full speed, unless very special arrange- 
ments are provided, which would be both heavy and costly. 

Considering now armoured vessels, such as large cruisers and 
battleships— ] 

(1) Large Cruisers.—The speed and power of these vessels is 
necessarily high, of the order of 30 knots and 70,000 shaft horse- 
power. In such large reciprocating machinery the speed of 
rotation must be comparatively low, since, if the power per 
cylinder is to be high, i.e., not too many cylinders fitted, the 
diameter of each cylinder must be large and the stroke no less 
—preferably more. Hence, low revolutions with limitations 
imposed by the piston speed. The power per cylinder and per 
shaft is limited by the capacity of means for manufacturing, by 
propeller requirements as regards efficiency, by conditions of 
available head room and armour protection, apart from the 
great ‘‘ Diesel” troubles which will certainly be experienced in 
very large units per cylinder. Alternative cases have been worked 
out in considerable detail on the basis of equal powers per shaft 
for the development of 72,000 brake horse-power on 2, 3, 4, 6 
or 8 shafts, with 6; 8, 12, 18 or 24 cylinders per shaft, the engines 
being two-cycle, double-acting. A few selected examples are 
contained in the table on the next page, the figures being in all 
cases estimates, based on preceding assumptions and present 
knowledge. ‘ sah 

From this table, and taking it to be fairly accurate, it is 
apparent that the only reasonable solution is to adopt a moderate 
power per cylinder—say, 750 to 1500 brake horse-power—a 
considerable number of cylinders per shaft and a number of 
shafts—not less than four, preferably six or even eight. Under 
these latter conditions, Diesel engines for propelling battle- 
cruisers are possibilities, though their adoption is likely to be 
deferred for some years yet, permitting meanwhile a more 
gradual, and therefore a less artificial and more sturdy growth 
from present sizes. : 

(2) Batileships.—In these vessels, speed, although desirable, 
is not so vital as in cruisers, and the power is much less, A 
case worked out showed that, with an equal number of — 
as for steam machinery, equal powers and speeds with double- 
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acting two-cycle engines can be obtained as with steam, on equal 
machinery weights, including auxiliaries in each case, whilst 
no increase in displacement is necezsary, the fuel capacity need 
not’ be reduced, but the radius of action, including fuel for 


Number of shafts .. .. 2 3 4 6 8 














Number of cylinders per shaft .. 6 8 oe 12 12 12 
B.H.P. per shaft .. .. .. ../36,000 (24,000 |18,000 {12,000 |9,000 


B.H.P, per cylinder 6,000 3,000 | 1,500 | 1,000 750 
td 


Total number of cylinders .. .. 12 4 48 72 96 
Bore of cylinders, in. .. ~. .. 60 42 30 244 215 
Stroke, in. RES arene 72 51 36 30 26 
Revolutions per minute .. .. 8 | 120 170 200 230 
Maximum load on piston, tons..| 630 315 158 106 81 
Diameter of piston-rod, in. 19 13.5 9b 8 7 


Diameter of each cross-head pin, 

Mtces e CEe 754) ane es 48 263 19 133 10} 93 
Length of each cross-head pin, in. 264 19 13} 10} 92 
External diameter of crank shaft, 








Approximate total weight of 
main propelling machinery and 
its auxiliaries, tons .. .. .. 


6,500 | 6,000 | 5,250 | 5,000 |4,750 











tiie ah?” au. “on, 90 20 de 46 36.5 294 24 21 
Internal diameter of crank shaft, 
ee ee ee ee eee 23 18} 143 12 104 
Axial length of crank webs, in... 39 30 234 19 16 
Length of crank pins, in. te 61} 39 24 20 174 
Thickness of cylinders, in... .. 6 4} 3 | 2; 24 
Approximate overall length o | | 
er SS Rae 112 116 | 122 | 100 87 
*Working height above crank | 
shaft, ft. ee ee. awi we ews 42 - 30 21 | 18 15 
*Engine projects above water- | 
4h aa 23 D> | 2 1 - 4 
/ 
| 











*In aspecial design which is being evolved, these figures may he 
capable of a reduction of about 15 per cent. 


auxiliaries, can be increased at full speed at least threefold, 
and at cruising speeds at least four times. Such a proposition 
is possible from an engineering point of view. 

(3) Submarines.—An eminently suitable field for naval Diesel 
engines is the surface propulsion of submarine vessels, and it 
is to this purpose that this engine has been most widely applied. 
The powers required do not exceed those obtainable from reliable 
engines, the space can be provided to accommodate them, and 
weight is not prohibitive. Hitherto head room available has 
limited the application to the single-acting type, and it is 
extremely doubtful whether double-acting engines can ever be 
fitted, due to the same reason, unless the dimensions of sub- 
marines are largely increased. 

Favourable installations can be made of Diesel engines for 
emergency lighting, dynamo and auxiliary machinery driving 
in large vessels, and for the propulsion of tank vessels, fleet 
auxiliaries and ordinary merchant vessels of moderate powers 
and speeds, but large merchant vessels and ocean liners fall more 
under the general conditions obtaining for battleships and large 
cruisers. Each such case, however, has to be considered on its 
merits and known conditions of service, so that it is not well to 
generalise, particularly in mercantile propositions, 
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THE annual meeting of the Iron and Steel Institute will be 
held in the House of the Institution of Civil Engineers, on 
Thursday and Friday, May 4th and 5th, 1916, commencing on 
Thursday at 10.30 a.m. and on Friday at 10 a.m. 


PROGRAMME OF PROCEEDINGS. 


Thursday, May 4th.—10.30 a.m.: General meeting of members. 
The Acting President will move the adoption of the proposed 
new by-laws, as amended at the Autumn Meeting, for incorpora- 
tion in the by-laws of the Institute—see below. The Acting 
President, Mr. Arthur Cooper, will induct into the chair the 
President-elect, Sir William Beardmore. The Bessemer Gold 
Medal for 1916 will be presented to Mr. F. W. Harbord, F.I.C. 
The President will deliver his inaugural address. A selection 
of papers will be read and discussed—Nos, 5and 1. 1 p.m.: The 
meeting will be adjourned. 


Friday, May 5th.—10 a.m.: General meeting of members. 
The award of grants from the Andrew Carnegie Research Fund 
in aid of research work will be announced. Papers Nos. 2, 4, 8 
and 3 will be read and discussed. If time permits other papers 
may be discussed at any of the sessions, in which case due notice 
will be given. Those papers for which time cannot be found will 
be taken as read and discussed by correspondence. 


After the presidential address the following list of papers is 
expected to be submitted for reading and discussion :—(1) L. 
Aitchison, ‘‘ Notes on the Theory of the Corrosion of Steel.” 
(2) J. O. Arnold, D.Met., F.R.S., ‘‘ Notes on the Relations between 
the Cutting Efficiencies of Tool Steels and their Brinell or 
Scleroscope Hardnesses.” (3) C. Benedicks, Ph.D., ‘‘ A New 
Thermo-electric Method of Studying Allotropic Changes in Iron 
or other Metals.” (4) C. A. Edwards, D.Se., “‘ Initial Tempera- 
ture and Critical Cooling Velocities of a Chromium Steel.” (5) 
Sir Robert Hadfield, D.Met., F.R.S., and J. N. Friend, D.Sc., 
** The Influence of Carbon and Manganese upon the Corrosion of 
Tron and Steel.”” (6) A. Mallock, F.R.S., “‘ Early Experiments 
on the Recalescence of Iron and Steel.” (7) W. N. Thomas, 
B.Sce., “‘ A Few Experiments on the Hardness Testing of Mild 
Steel.” (8) F. C. Thompson, M.Met., B.Sc., ‘“‘ Surface Tension 
Effects in the Intererystalline Cement in Metals and the Elastic 
Limit.” 

Autumn Meeting.—The Autumn Meeting will be held at the 
Rooms of the Institution of Civil Engineers on Thursday and 
Friday, September 21st and 22nd. 


Alteration of By-laws.—The adoption of the two new by-laws, 
as proposed at the Autumn Meeting on September 23rd, 1915, 
will be formally moved and voted upon at the Annual Meeting. 
The following is the text of the by-laws as amended at the 
Autumn Meeting :—(1) “In the event of a state of war existing 
between the United Kingdom and any other country, or State, 
all members, honorary members, and honorary vice-presidents 
who shall be subjects of such enemy country, or State, shall 
forthwith cease to be members, honorary members, or honorary 
vice-presidents of the Institute, but they shall be eligible for 
re-election after the war in the usual manner.” (2) ‘‘ The Council 
shall have absolute power to remove from the list of members 
of the Institute the name of any member, whether ordinary or 
honorary, for wilful contravention of the by-laws or for any 
other reason which seems to them sufficient, and such ordinary 
or honorary member shall thereupon cease to be a member of 
the Institute.” 








CrystaL Patack ENGINEERING Socrety.—The “ Wilson 
Premium ” for the best paper read before this Society—which is 
affiliated to the Society of 1 engineers—during the past session 
has been awarded to Mr. H. M. Wilson for his paper on 
““Concrete.”’ Other papers read before the Society were 
“* Petrol Engines,” by Mr. W.. M. Wemyss, and “ Railway 
Bridges and their Constructional Details,’’ by Mr. C. L. C. Brock. 
The Premium was presented to Mr. Wilson by Mr. J. Patten- 
Barber, M. Inst. C.E., Past-President of the Society of Engi- 
neers, and of the Institution of Municipal and County Engineers, 
at the 130th distribution of certificates at the above school, at 
which he presided on April 6th. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each. 








The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete S pecificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


16,233. November 18th, 1915.—Ianrr1ion System, H. G. 
Harley, 29, Prospect-road, Redditch, Worcester. 

A small eylinder A is arranged to communicate with the 
main cylinder B through a port C. The piston D is acted upon 
by a spring E and is operated by a cam F on a shaft G driven 
at a suitable speed by the engine through the gear wheel H. On 
the descent of the piston a portion of the charge is drawn in 
from the main cylinder through the port C into the cylinder A. 
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On the ascent of the piston this charge is compressed so quickly 
and to such an extent that the elevated temperature causes it 
to ignite. So ignited it finds its way down through the recess 
J in the side of the piston and so reaching the main cylinder 
ignites the charge therein. Means are provided for varying the 
position of the cam F relatively to the gear wheel H so as to 
permit the ignition to be retarded or advanced.—March 22nd, 
1916. 


18,132. December 29th, 1915.—ExHaust SILENCER FOR 
ArrcraFrT Encinss, A. L. R. Renou, 30, Rue des Acacias, 
Paris. 

Each cylinder of the engine is connected by a pipe A to e 
collecting = ay B, on which are mounted a series of silencers C, 
one for each cylinder. The silencers comprise an outer and 
an inner cylinder D E, the former opening from the collecting 
pipe B, and the latter starting at F and ending in a washer G 
screwed into the foot of the cylinder D. The cylinder E is 
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open at the top and bottom and contains a star-sectioned tube 
H, which, terminating at J, is at the top connected to the 
curved-over end of the cylinder D. The exhaust entering the 
silencer flows up the annular passage between the cylinders D E 
and then down the four passages formed inside the cylinder E 
by the tube H. The discharge takes place at K. Air or other 
cooling medium is caused to circulate through the tube H 
The parts of the sil Ss are Cc ted together and to the col- 
lecting pipe B by welding.—March 22nd, 1916. 








DYNAMOS AND MOTORS. 


4401. March 20th, 1915.—ImMPROVEMENTS RELATING TO 
Etectric Rotary CoNvERTERS, Miles Walker, of the 
Manchester School of Technology, Manchester. 

When the poles A and B are excited so as to form a south 
pole, C and D will be excited so as to form a north pole. Witha 
clockwise rotation of the armature the compound brush E F 
may be positive arid the compound brush G H may be negative. 
The machine is oe with commutating poles, and the 
armature being of the ordinary two-pole drum type, the com- 
mutator bars which are in contact with the brushes are con- 
nected to armature conductors passing under the commutating 

les. The commutating poles are provided with windings 

<, L, M, N respectively connected to the compound brushes, the 
external leads O P being connected at suitable points in the 
winding and the relative number of turns in the parts of the 
winding L and K being so adjusted as to bring about good 
commutation. The current will then divide between the 


brushes E and F and G and H, so that the commutating poles 
will be properly excited at all loads. If the poles C and D are 
of north polarity the commutating pole X will also be of north 
polarity—the rotary converter acting as a generator on the 
direct current side—and if A and B are of south polarity Y will 
also be of south polarity and the rotary converter delivers its 
full voltage at the direct-current side in what may be called - 
the “ positive” direction. When it is required’ to vary the 
direct-current voltage of the rotary converter the poles A and C 
are weakened and the poles B and D strengthened, then the 
poles A and C are reversed in polarity and weakly excited, the 
excitation of poles B and D being correspondingly adjusted step 
by step until A and D are north poles and B and C south poles, all 
heing of the same strength. There will now be no voltage 
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between the direct-current brushes EF and GH, although 
there is full voltage on the alternating-current slip rings. Poles 
B and D may now be weakened and poles A and C strengthened, 
then poles B and D are reversed and weakly excited, poles A and 
C being correspondingly adjusted step by step until the poles 
are all of the same strength, A and B being north poles and 
C and D south poles. The compound brush E F will now be a 
negative brush and the compound brush GH positive. The 
voltage supplied to the direct-current leads is reversed to what 
will be called the “‘ negative’ direction and the current still 
divides between the brushes E F and G H respectively, so as to 
excite the commutating poles at the right polarity. It will thus be 
seen that the voltage delivered at the direct-current brushes 
can be changed so as to operate from the maximum in one direc- 
tion through zero to the maximum in the other direction.— 
March 29th, 1916. 


6723. May 5th, 1915.—ImPRovEMENTs IN EquaLisine Fretp 
WINDINGs FoR MuLTIpoLaR DyNAMO-ELECTRIC MACHINES, 
Emanuel Rosenberg, of ‘‘ Ashbourne,” Belgrave-road, 
Bowdon, in the County of Chester. 

This invention has for its object to provide improved 
means for equalising the currents supplied by the several brush 
arms of a multipolar dynamo-electric commutating machine, 
such as a continuous-current machine or rotary converter. 
A four-pole interpole generator with drum-wound armature 
is indicated. One series strengthening coil G is applied on every 
main pole. In a drum-wound armature nearly every armature 
coil is influenced at the same time by two main poles. Thus, 


f one-quarter of the armature winding supplying current into 


brush B, may be influenced by the main poles 4 and 1, and 
another quarter by the main poles 1 and 2. The commutating 
field, however, for the coils undergoing commutation under one 
brush may be created entirely or mainly by a single commutating 
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le, if the ‘‘ throw ” of the armature is chosen so short or so 
long that the coil is not subjected at the same time to the full 
influence of two commutating poles. The commutating field 
for the coils under brush B, is assumed to be principally due to 
commutating pole I. Brush B, supplies current to the com- 
mutating pole coil I and to the series coil G on main pole 3. 
Brush B, supplies current to the coils on the commutating pole 
11 and the main pole 4, and so forth. If now brush B, supplies 
more current than brush Bs the field strength of main pole 3 will 
be increased over that of main pole 1, thus creating a counter- 
acting influence. The current-energising commutating pole 1, 
however, corresponds strictly to the current of brush B,. It is, 
of course, also possible to use both demagnetising and magnetising 
windings simultaneously.— March 29th, i916. 


LOCOMOTIVES. 


4085. March 15th, 1915.—FEED-waTER HEATING AND WATER 
Crrcutatine Apparatus, G. H. Willans and E. 8. Luard, 
41, Moorfields, London, E.C. 

A is a valve casing from which three pipe connections spring. 
One of these connections B is united by a pipe to the feed pump 
or injector. Another, C, is united by the pipe D to a valve 
easing E, which inside the boiler is provided with a pipe F 
extending up to the level of the second or third row of fire-tubes. 
The third connection G is joined by a pipe H to a header J 
inside the smoke-box. This header is in three chambers, which 
are united in series by means of four pipes.K extending back 
towards the fire-box inside enlarged fire-tubes. As shown in 
the enlarged view, each pair of pipes K is twisted so as to provide 
a tortuous passage for the gases. The last chamber of the 
header J is connected by a pipe L to a valve casing M, which 
inside the boiler leads into a pipe N delivering on to a spray 
plate P. The valve casings E and M contain simple hand- 
operated screw-down valves. The casing A contains two clack 
valves and one hand-operated screw-down valve. The construc- 





tion of these valve casings is described and illustrated in the 
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For feed heating the valves in casings E and M are 
both left open. The feed-water entering at B is prevented by 
one of the clack valves from passing - the pipe D. It therefore 
goes by way of the header J tubes K, L and N to the boiler. 
On shutting down the feed pump or injector, water from the 
lower part of the boiler circulates down the pipe D through the 


original. 


N° 4,085 


te el 














header and the heating tubes to the pipe N and is returned 
to the boiler. This circulation, if desired, can be stopped 
by shutting down the valves in the casings E and M. If desired, 
by shutting down the hand valve in the casing A, the heating 
elements may be cut out and the feed-water, instead of going 
up the pipe H, is caused to ascend the pipe D and so pass into 
the boiler at its lowest point.—March 22nd, 1916. 


TESTING AND MEASURING INSTRUMENTS. 


3856. March 10th, 1915.—ImMPROVEMENTS IN APPARATUS FOR 
Measurine Evectrric CurRENT, Landis and Gyr Aktien- 
Gesellschaft, of Zug, Switzerland (assignees of Landis and 
Gyr Gesellschaft mit Beschraenkter Haftung, of 25, Bennig- 
strasse, Berlin, Germany.) 

This invention relates to an arrangement for enabling the 
wattless power in a polyphase circuit to be accurately integrated, 
whether the mains are equally loaded or not, and whether the 
phase difference in the several mains is equal or not. The 
arrangement of the coils and the manner in which they operate 
in a meter are diagrammatically illustrated. The current of a 
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main current coil in series with the main A coacts with a pressure 
coil connected to the two other mains BC. The field Ne of 
the pressure coil, which produces a driving torque, lags behind 
the pressure at an angle of 60 deg., and accordingly has a lead 
of 30 deg. with respect to the field of the main current coil, 
provided that the field of the main coil is in phase with the 
current 7,, as may be safely assumed. The second metering 
system consists of a main current coil which is connected to 
the main C co-acting with a shunt coil connected to this main and 
to the first main. The field N,; of this shunt coil lags 60 deg. 
behind the generating pressure and consequently lags 30 deg. 
behind the current. Several other arrangements are described. 
—March 29th, 1916, ; 


MOTOR CARS AND ROAD TRAFFIC. 


March llth, 1915.—IMPpROVEMENTS RELATING TO 
Macnetos, George Anslow Lister, B.Sc., Ernest Ansley 
Watson, M.Sc., and the M.-L. Magneto Syndicate, Limited, 
all of Carlton Works, Lockhurst-lane, Coventry. 

Each pole piece A is made to embrace a rather greater angle than 
is usual in a magneto of ordinary construction, and at a suitable 
distance from the trailing edge B is formed a deep longitudinal 
slot C, which extends along the whole width of the pole piece and 
intersects the inner face of the pole piece and leaves a narrow 
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BD A 
connecting piece D at the back or outer surface of the pole piece. 
The latter thus comprises a main portion and an extension 
joined at the back or outer surface by a part of relatively high 
reluctance and separated at the front by a wider air gap or slot 
than would serve if the object of the extension were to increase 
the range of sparking positions in an ordinary magneto. The 
width of the extension plus the width of the slot corresponds 
to the angular distance between the points at which maximum 
sparking is required. The reluctance and consequently the 
thickness of the connecting piece is determined by the amount 
of magnetism required in the extension. Instead of a slot as 
above described, a hole C may be drilled longitudinally through 
the pole piece near the trailing edge, as shown in the sectional 
drawing, and such hole may or may not intersect the face of the 
pole piece.—March 29th, 1916. 


TRANSMISSION OF POWER. 


4210. March 17th, 1915.—Tooraep TRANSMISSION GEARING, 
The Subnought Gearing Company, Limited, 31, Queen’s- 
street, Melbourne, Australia. 

The pinion A is composed of laminz alternately shaped like 
BC, The toothed lamine B are free to rotate on the shaft D. 
The friction discs C fit the square end of this shaft so that 
they cannot rotate except with it. A washer E is screwed on to 
the shaft at one end of the composite pinion. At the other end 
there is a washer F slidable on the squared portion of the shaft. 
The circular portion G of the shaft is held rotatably by a nut 
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H within a sleeve J, which itself is carried within a bearing K. 
The sleeve J is bolted to the driving shaft L. The other end 
of this sleeve is provided with dog clutch teeth which can engage 
with similar teeth on a member M slidably mounted on the 
squared portion of the shaft D. A spring is disposed between 
the member M and the washer F. The faces of the clutch teeth 
are sloped as at N. When the driving shaft L is started up the 
pinion A does not rotate until the members J M have by reason 
of the inclined faces of their teeth been forced apart sufficiently 
to compress the spring and so generate friction between the 
lamine B C.—March 22nd, 1916. 


SHIPS AND BOATS. 


14,591. October 15th, 1915.—ImPROVEMENTS IN HOPPER 
DrepGers, Horrer Barces, &c., Wm. Simons and Co., 
Limited, Renfrew, Scotland, and two others. 

A is the conduit by which the dredged spoil is admitted to the 

hoppers BB. At the foot of each hopper there is a member C 

roviding seats for a pair of concentric valves DE. The valve 

DB is controlled by a hydraulic ram F and can be lifted separately 

from the valve E so as to open the hopper to the conduit A+ 
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The valve E is controlled by the ram G, and when lifted along 
with the valve D opens the hopper to the sea for the discharge 
of its contents. The stem H of the valve D is hollow and can 
be used for the discharge of pressure water from the hydraulic 
cylinders. This water, finding its way down to the passages J 
in the valve D and upwards therefrom through the orifices 
K loosens the spoil round the exit member C.—March 22nd, 
1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


4718. March 26th, 1915.—Drivinc AND REVERSING APPARATUS 
FOR PiLantna Macurines, M. Walker, Camphill-avenue, 
Langside, Glasgow, and Smith and Coventry, Limited, 
Salford, Lancs. 

On the shaft A which drives the planing machine table there 
are loosely mounted two annular magnetic clutches BC the 
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periphery of which is either prepared for a belt drive, as at B, 
or for a geared drive, as at C. These two clutches during the 








working of the machine are driven continuously at a suitable 








speed and in opposite directions. Between them a driving 
member D is keyed to the shaft. This ber D is attached to 
the armatures E E of the clutches, the tion being flexible 





and being made by means of lugs on the member D and on the 
armatures with spiral springs F in between. The armatures are 
coned to fit conical recesses in the clutches BC. The clutches 
pick up current from the annular contacts G. The current is 
cut off from one clutch and turned on to the other by means 
of a suitable automatic switch operated by the table at the end 
of its traverse in either direction. The surface of the member D 
may be prepared to coact with a brake block or band.— 
March 22nd, 1916. 








THE ACQUISITION OF ENEMY PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 5 


On each of two of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


Hers of centrifuga 
rings assembled to 
B., Berlin. Dated 


No. 18,610/08.—Fans ; pumps. The im 
fans and pumps are built up of corruga’ 
form a cellular structure. Bomborn, 
October 15th, 1907. 

No. 18,737/08.—Ordnance; field carriages. The gun and 
cradle are pivoted about the axle, upon which they are swung 
during the recoil, by the engagement of a pin on the cradle 
with the walls of a cam groove formed in the side of the trail. 
In the recoiled position the gun is held by a catch during loading ; 
upon release of the catch the gun is run out by the recoil springs 
and is automatically returned to the correct angle of elevation. 
Rheinische Metallwaaren-und Maschinenfabrik, Germany. 
Dated May 18th, 1907. 

No. 18,745/08.—Bearings. A cage for ball bearings designed 
to hold a large number of balls consists of two rings formed 
with cavities to receive the balls. Dovetail or other undercut 
grooves are formed on the edges of the rings te receive connecting 
pins of corresponding section. The ends of the pins are bent 
over into V-sha recesses or are riveted or thickened. Sachs, 
E,, Germany. lated September 16th, 1907. 

No, 18,755/08.—Magneto-electric machines. Magneto-electric 
machines for igniting in internal combustion engines, of the type 
described, are made with the pinion that drives the distributor 
secured to the armature cover by a nut and steady pins and 
bolts. The cylindrical condenser fits inside the cover, the 
periphery of the condenser being provided with flats to engage 
with corresponding holding surfaces inside the cover. Zahringer, 
A., Germany. 

No. 18,756/08.—Electric switches; switches. In a contact 
breaker for use in magneto-electric ignition devices of the type 
described, for internal combustion ines, the cams actuating 
the contact breaker are disposed each with their outer periphery 
and front face abutting on the fixed casing of the apparatus, 
and each is fixed by one screw. The heads of the screws are 
used as pins for the bayonet joint attachment of a closing cap 
for the contact breaker. Zahringer, A,, Germany. 

No. 19,019/08.—Steam generators; water-tube boilers. In 
a coiled tube boiler the coils are maintained in their proper 
relative position by distance pieces arranged at intervals 
between the convolutions, The end convolution of a coil is 
secured by straps to sliding piece+which are held in vertical 
slots arranged around the boiler casing, and the distance pieces 
co-act with the tubes of the coil, so that the whole is self-support- 
ing. The distance pieces are broadened at the parts bearing 
against the tubes. Schmidt, W., Germany. 

No. 19,132/08.—Ordnance ; field carriages. In gun carriages 
in which the recoil of the gun is diverted as described, the cradle 
and cradle carrier are normally connected to the elevating arc 
by a spring catch, but they are disconnected therefrom during 
the recoil, which is initially in the axial direction, by a rail on 
the barrel. Rheinische Metallwaaren and Maschinenfabrik, 
Germany. 

No. 19,345/08.—Ammunition ; projectiles. Relates to pro- 
jectiles which are larger than the bore of the gun and which 
are fired by means of a stem which enters the gun, and consists 
in making the stem detachable after discharge. Krupp Akt.- 
Ges., F., Germany. Dated January Ist, 1907. 

No. 19,476/08.—Making sewing needles. In a machine for 
stamping and perforating eyes in needle blanks, in which the 
blanks are fed forward by continuously-rotating screws, the 
screws are carried by a cam-operated slide which is moved 
backwards so that the blanks periodically remain at rest with 
reference to the tools. An automatic stop motion is also pro- 
vided, which stops the machine if an irregular blank becomes 
jammed in the feed hopper. Schnadt, P., Germany. 











ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, S.W. 


ORDERS 
For week commencing April 17th, 1916, by Lieut.-Colonel 
: Clay, V.D., Commanding. 

Drills, 6.25 to 7.25,°7.25 to 8.25 p.m. 

Monday, A pril 17th.—Sections 1 and 2, Technical ; Sections 3 
and 4, Squad and Platoon. Signalling Class. 

Tuesday, April 18th.—6 to 7 p.m., School of Arms; 7.15 to 
8.15 p.m., Recruit Drill. 

Friday, Saturday, Sunday, Monday.—Easter Training. 

Sections for Technical parade at Headquarters, London 
Electrical Engineers, 46, Regency-street, S.W. 

Unless otherwise ordered, all parades at Chester House. 

Pr ti and Appoint ts.—Section Corporal Carman, 
to Section Commander of No. 2 Section; Section sCorporal 
Sayers, to be transferred from No. 1 to No. 4Section ; Temporary 
Corporal Smith, to be Section Corporal of No. 1 Section ; W. G. 
Bourke, to be Section Corporal of No. 2 Section; J. W. Fyfe, 
to be Section Corporal of No. 3 Section. 

E. G. FLemine, : 
Company Commander and Acting Adjutant. 
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RUSTLESS FERRO-ALLOYS. 
By LESLIE AITCHISON, M. Met., B.Sc. (Lond.). 
No. I. 


In the whole of the arts of this world nothing 
plays such a large and important part as iron and its 
various alloys. In every department of industry, in 
trades large and small, in matters domestic.and in the 
field of exact science, of manufacture of almost every 
kind, this world depends to a huge extent upon iron 
and the various kinds of steel, which, of course, have 
iron as their basis. A statement like this is, of course, 
a mere platitude, but the fact is rendered almost 
remarkable when it is realised that iron is probably 
the most unstable ordinary metal that is known, and 
that this instability is shared to a very great extent 
by the greater proportion of its alloys. By instability 
is meant chemical instability—that the metal has 
not the power of resisting chemical action upon itself 
induced by such common agents as natural water and 
our atmosphere. Under the influence of these two 
media iron is attacked, one may say rapidly, certainly 
very rapidly, when compared with the attack upon 
most other metals—e.g., brass is attacked at only 
about one-seventh the rate. It is very difficult to 
imagine any condition under which iron and steel 
are used out of contact with air and water—except 
when sunk in oil or very carefully painted—for all 
water dissolves a certain quantity of air, and our 
atmosphere always contains a considerable propor- 
tion of moisture. In each case the mixture is quite 
sufficiently concentrated to be harmful. An interest- 
ing calculation has been made by Dr. Friend as to 
the possible maximum action due to dissolved air. 
His observations were made upon the river Tees, 
and he showed that enough air was swept past a 


square yard of surface immersed in that river to|- 


corrode one ton of iron in twelve hours ! 
RUST AND PAINT. 


The effect upon the iron is very plain, and is, of 
course, very well known. The surface of the metal 
becomes coated with what is generally known as rust 
—this being quite a complex mixture of substances 
—the oxides, hydroxides and the carbonates of iron 
being almost invariably present. Usually these 
substances are soaked with moisture, and, conse- 
quently, as they are generally powders, they have 
no strength at all. Hence they reduce very seriously 
the mechanical value of any structure of which the 
iron forms a part. Not only does the rust remove 
iron in itself, but it helps powerfully towards the 
production of more rust. This is due partly to the 
fact that it is very porous and very hygroscopic, and 
hence holds much moisture, which it brings into 
intimate contact with the surface of the unattacked 
iron. It also assists by its galvanic action, which is 
discussed below. Evidently this rusting must be 
prevented in all cases as far as possible. The action 
upon such materials as bridges, piers and the hulls 
of ships has to be met—or has been in the past—by 
a protection in the form of paint, thereby increasing 
the cost of the upkeep of the structures very greatly. 
In many cases, however, paint is not available. It 
is not possible to paint the portions of an engine 
which are machined to a definite size and which have 
frictional contact with other parts. It is not possible 
to paint parts working at temperatures relatively 
slightly above the normal, and it is almost out of the 
question to paint with success any portions that are 
exposed to the action of steam and of oil. Yet all 
these parts are susceptible to attack, just as are the 
parts that can be protected—that is, always assuming 
that protection by oil paint is satisfactory, a point 
that it is quite reasonable to doubt. Again, protec- 
tion by painting is quite out of the question for 
cutlery or for surgical instruments, yet how very 
much labour and trouble might be saved if these 
things could be kept from rusting. Also, there are 
many portions of scientific instruments and apparatus 
for which iron and steel are admirably suited were 
it not for the characteristic instability of these metals. 
At the present time all the best instruments requiring 
knife edges have to be supplied with agate, or some 
similar material, because a hardened steel edge, 
though quite as well suited to the work and much 
cheaper to produce, would lose its sharpness so easily 
by rusting as to become of much less value in a 
fairly short time. In many other cases, platinum or 
. some alloy of it—a most expensive metal—must be 
employed, simply because of the resistance it is able 
_ to offer to any corrosive influence. Here, again, iron 
and steel might be employed in many cases from 
which at present they are barred. 


NEED FOR A NON-CORRODIBLE IRON ALLOY. 


The above are among the instances that occur in 
thé case of iron and steel exposed to no particularly 
intensified attack. They are, more or. less, the cases 
of ordinary experience, but there are other conditions 
under which the metal is exposed to a much more 
aggravated attack. The great extension of bye- 
product plants in connection with many industries, 
nd particularly coke oven installations, has shown 
the necessity for the possession of a metal that can 
resist to the greatest possible extent the attacks of 
liquids containing either free acids or free alkalies in 
greatly increased quantities over those of ordinary 
experience. Here, the attack upon the metal is very 
much greater than is the case with air and water. 





Particularly important is the case of condensers and 
stills that have to deal with acid liquors, since these 
acid liquors are able to dispense to a great extent 
with the air that is an essential in the case of corro- 
sion by water, and also the attack is much more 
intense. In most of the parts of this kind of appa- 
ratus a difficulty is bound to be felt, in greater or less 
degree, that could be met very adequately by the 
possession of a rustless alloy of iron. 


THE PRESENT POSITION. 


The problems mentioned above have been recog- 
nised for many years, and various steps have been 
taken, from time to time, to solve them. Before 
passing on ,to the historical side of the question, it 
may be well to review, rather briefly, the posi- 
tion as it exists, and the nature of the problem 
confronting the workers. There are several points 
to be noticed. First of all, it is well recognised that 
iron itself and plain alloys of iron and carbon are 
quite unsuitable as anti-corrosible metals. Pure iron 
itselfi—that is, chemically pure iron (a museum 
curiosity )—is almost quite non-corrosible. The pure 
iron of commerce—e.g., Swedish bar iron or English 
puddled iron—is by no means non-corrosive. The 
further addition of carbon to the material produces 
a substance possessed of an enhanced corrodibility, 
whether in air or in sea water or in acid. Fig. 1 shows 
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Fig. 1—CORROSION CURVES OF PLAIN CARBON STEELS 


the results of the attack of these three media under 
definitely comparable conditions. These facts force 
back the worker upon a ternary alloy containing iron, 
carbon and a third element. The third element must 
be chosen with ‘care, and in practice it must be taken 
from manganese, tungsten, molybdenum, nickel, 
vanadium, copper, cobalt, silicon or chromium. 
Sometimes it has been found of advantage to add two 
elements besides iron and carbon. It is quite possible 
—as has been proved—to produce an alloy possessing 
in a great measure the requisite resistance to corrosive 
forces, but that does not solve the problem at all, 
and the points that remain to be considered, and which 
are in most cases of paramount importance, are the 
cost and the mechanical properties of the alloys. 
The cost of the alloy is a part of the question that is 
likely to be the deciding one to all commercial men. 
For engineering work—structural in particular—it is, 
of course, vital. But the cost may be such that it is 
cheaper to pay a much larger initial price than to pay 
a lower one and provide for the upkeep of the cheaper 
material. In cases in which there is bound to be 
a life determined by mechanical difficulties, such as 
abrasion, the extra life of the non-rusting material 
will probably be of little value. * 


MECHANICAL PROPERTIES. 


Much more decisive and much easier to estimate 
in its influence is the question of the mechanical 
properties of the material prepared to resist rust. 
It may not be superfluous to enumerate the mecha- 
nical properties that must be taken seriously into 
account when reviewing the steel. There are, of 
course, the actual tensile and torsional strengths and 
the resistance to alternating stresses. In addition 
to these, however, there must be considered the 
hardness of the metal—this being vital in a con- 


sideration of a material which has to undergo machine |: 


treatment. The greater part of the alloys of iron and 
carbon with a third, or third and fourth element, are 
materials distinctly difficult to machine. Again, 
there is the question of brittleness—a property not 
infrequently accompanying great tensile strength or 
great hardness. The red-shortness of the material 
is also a point to be observed when rolling or forging 
has to be accomplished. Further, in the case of 
cutlery, the ability of the material to ‘‘ harden” in 
the technical sense is the point to be considered. 
This is often of great importance, since to the man- 
in-the-street type of workman all steels for the pur- 
poses mentioned ought to harden at a temperature 
near to 750 deg. Cent. Many of the alloy steels with 
which we are becoming familiar do not ‘“ harden ”’ 
at any temperature approaching this, but require 
one perhaps in the region of 1000 deg. Cent. As cast 
iron is a material which must be considered under 
the heading of ferro-alloys, one or two possible effects 
of the addition of rust-inhibiting elements to the iron 
must be mentioned. First of all, the new element 
may have the undesirable effect of rendering the 





iron grey when white is desired, or vice versd. 
Secondly, the fluidity and the melting point may be 
affected, thus influencing very greatly the casting 
temperature and the scheme of moulding, &c. 
Thirdly, a cast iron tends to be porous under certain 
circumstances, and this tendency may be enhanced 
by the addition of a new constituent. Al! these 
various questions must be borne in mind when a 
rustless ferro-alloy is under consideration. 


RUSTLESS ALLOYS. 


The elements which are really possible for the 
production of rustless alloys are silicon, manganese, 
nickel, cobalt, tungsten, vanadium, chromium, 
copper and molybdenum, as these are practically the 
only ones that are of value in steel metallurgy. 

Manganese.—Manganese has received a certain 
amount of attention from workers, sufficient to show 
that its effect is definitely to increase the corrosion 
of the steel in which it is included. Up to the present 
nobody has shown any good which can come from 
the use of manganese as a rust preventive. 

Nickel.—On the other hand, nickel has been a 
metal much praised for its resistivity. More than 
twenty years ago, quantitative experiments went 
to show that nickel in steel gives it very excellent 
non-corrosive properties. With this element, as 
with others, a small quantity is not found to be 
effective. The reason for this is discussed below, and 
the percentages indicated there. Most of those who 
have worked subsequently upon this subject have 
confirmed the earlier investigators, and although 
nickel steel is not now above suspicion, it still 
possesses a fairly good reputation. An instance of its 
complete failure came under notice quite recently. 
A large firm of motor car manufacturers made a 
considerable use of a 5 per cent. nickel steel for the 
exhaust part of their engine, in the belief that this 
metal would be able to resist the attack of the com- 
bustion products of their motor spirit. The result 
they obtained, however, was quite contrary to their 
expectations, the nickel steel corroding very rapidly 
indeed—being, in fact, worse than a material free 
from nickel.* 

Cobalt.—Cobalt is a metal without a history so 
far as steel is concerned—its serious introduction 
into ferro-alloys being of quite recent date. .The 
effect of this element upon the corrosion of steel 
can be seen from Table I., compiled from experiments 
conducted by the author :— 


Taste I. 





| 
| Loss of weight of steel in 
Cobalt ERE 








Carbon —______— —__—_— — 

per per | 3 per cent. | 1 per cent. | 10 per cent. 
cent. cent. | Tap | common sulphuric | sulphuric 

water. |salt solution.jacid solution|acid solution 
0.76 — | 0.90 1.06 4.20 7.00 
0.73 2.61 0.94 1.55 8.73 5.12 
0.65 5.50 | 0.95 1.31 6.38 3.50 
0.72 11.18 | 1.06 1.26 5.82 2.28 
0.75 16.97 | 0.74 1.17 3.13 1.13 
0.75 20.85 | 1.12 1.25 2.80 1.03 

| ' 











Evidently, as is the case of nickel, a considerable pro- 
portion of cobalt is necessary if benefits are to accrue 
from its use. As a matter of fact, no benefits can be 
observed by the use of this element which cannot also 
be obtained by the employment of nickel. The 
action of cobalt in quaternary alloys is mentioned 
below. 

Tungsten.—Tungsten is a very common constituent 
of various types of steels, but its action in the matter 
of corrodibility is certainly not that of a deterrent. 
The work that has been done on the steels containing 
this element is not extensive, but the following 
figures obtained by the author go to show the nature 
of the results to be expected. From them it can be 
seen that tungsten is an undesirable component of a 
rustless alloy. 

Taste II. 





| Loss of weight of steel in 




















Carbon /Tungsten|—__—— — —_________—— 
per r | 3 per cent. | 1 per cent. | 10 per cent. 
cent cent. | Tap | common | sulphuric | sulphuric 
| water.|salt solution. acid solution acid solution 
i | 
0.76 _ | 0.90 1.06 4.20 7.00 
0.74 2.36 | 0.97 1.54 | 6.50 | 8.42 
0.72.| 6.37 | 0.93 2.01 7.27 7.85 
0.70 | 9.74 | 0.97 i: eal i a a 
0.74| 14.96 |1.10| 1.75 | 6.65 | 4.13 
0.73 | 21.5 0.94 2.18 6.77 11.8 
0.68 | 26.3 | 0.97 1.97 | 4.11 8.05 
Vanadium.—Much the same may be said of 


vanadium as was said of tungsten. This element has 
only come into metallurgical practice fairly recently, 
and no history can be quoted as to any investigations 
of its action, though the author has published results 
showing that its action is rather to increase the 
corrosion of the steels than otherwise. In actual 
practice, vanadium is found only in small quantities 
as a constituent of high-speed steels, and is not likely 
to be met as a single addition ‘to plain carbon steels. 

Molybdenum.—Molybdenum is an element which, 
speaking generally, is only used in small quan- 
tities, and as its introduction into steels is} of 
fairly recent date, there is little to be said abouz 

{* In our own tests, made in conjunction with Mr. Harbord, nickel 
steel corroded rapidly in steam, whilst standing well in damp air or 
water.—ED. THE E.} 











330 


THE ENGINEER 


Aprit 21, 1916 








it. Friend found that molybdenum in fairly small 
proportions was of no assistance in resisting corrosion‘ 
whilst the author, working upon a larger range of 
steels, has shown the same thing—as was to be 
expected in view of its general similarity of tungsten. 
As is the case of other elements, a very considerable 
percentage of the new metal is required before any 
help can be obtained in the resistance to corrosion— 
as the curves in Fig. 2 go to show. 

Copper.—Copper is an element which is not found 
to any great extent in the ferrous alloys in this 
country, though in the United States of America 
it is of fairly common occurrence. Its effect on 
the rusting of the alloys in which it is found has been 
the subject of some little controversy. The earliest 
opinions were against the copper, but upon a more 
systematic investigation being pursued, opinions 
changed, and copper was regarded as being dis- 
tinctly beneficial. Since then the estimate of the 
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MOLYBDENUM ALLOYS 


value of copper has fluctuated very much indeed. 
This appears to be due in a great measure to the 
conditions of working being different in the case of 
the different investigators. Under certain circum- 
stances copper is certainly of advantage, but in 
others it may be just the reverse, as the following 
figures obtained by the author go to show :— 


TaBLe III. 





Loss of weight of steel in 
Carbon, Copper,,—— 











per per | | 3 per cent. 1 per cent. | 10 per cent. 

cent cent. | Tap | common sulphuric | sulphuric 
| water.|salt solution. acid solution|acid solution 

(1.25 = 1 gee) Bas 4.38 6.65 
0.39 — 0.87 1.00 4.33 6.63 

1.18 0.48 | 1.03 | 1.86 15.1 | 658.3 

0.59 1.06 | 0.82 2.13 6.58 | 0.69 

0.38 2.52 | 0.98 | 2.31 9.45 | 0.92 

0.30 4.78 | 1.10 | 2.07 3.22 | 1.02 





Much of the ingot iron of the United States contains 
copper in percentages sufficient to account in a great 
measure for the remarkable anti-corrosive properties 
of the material. In 1901 Stead and Wigham found 
that sea water had an influence upon cupriferous 
materials which decreased with an increase of copper. 
Later—1906—Breuil found that this was not strictly 
true if diluted sulphuric acid was the liquid attacking 
the metal, but that up to a certain point copper was 
definitely beneficial. In 1913 Cushman in the United 
States issued a statement that most of the previous 
results were unreliable, and that copper was distinctly 
harmful. What appears to be quite certain is that a 
rustless ferro-alloy in the fullest sense of the term is 
not to be found amongst the mixtures of copper, iron 
and carbon. 

Chromium.—The only remaining. elements of im- 
portance are chromium and silicon, and here there 
are results of considerable importance to be recorded. 
In 1892 Hadfield. drew attention to the. resistivity 
of chromium steels when exposed to the attack of 
acids, but did not give any figures to show the influence 
of brine or water upon the steels. Also he found that 
after a certain percentage was reached there occurred 
an increase in the corrodibility of the material. The 
results that he obtained have been substantiated in 
a great measure by most subsequent workers. 
Recently the author published a series of figures 
upon steels of this type, which are embodied in 
Table IV. 

Here it will be seen that an increase of chromium, 
though very beneficial in the case of the liquids which 
attack weakly, is yet definitely harmful in the case 
of the powerful attack by 10 per cent. sulphuric acid. 
This is more or less in agreement with the results 
obtained by Hadfield. About the same time that 


steel,”” was put upon the market. This substance, 
as is now well known, is a quaternary alloy, the 
principal added element being chromium. Accom- 
panying this is a small proportion of carbon and a 


TasBie IV. 














Loss of weight of steel in 

Carbon, |Chrom., ~ = a 
per per 3 per cent. | 1 per cent. | 10 per cent. 
cent. | cent. | Tap | common sulphuric | sulphuric 

water,|salt solution.|acid solution|acid solution 

0.76) — 0.90 1.06 4.20 7.00 
0.84 | 0.99 | 0.84 1.31 12.6 15.9 
0.84 | 4.97 | 0.65 1.38 5.4 11.0 
0.85 | 10.15 | 0.45 0.79 10.3 18.3 
0.88 inte 02 | 0.45/ 0.91 5.85 33.6 
0.85 | 19.46 | 0.15 | 0.00 0.52 29.0 
0.85 | 23. 70 | 0.00 | 0.24 1.76 23.7 














inaeuiee 1 per cent. —of either nickel or cobalt. 


cutlery, &c., and is certainly not affected by water, 
dilute acids or salt solutions. It is, of course, per- 


This metal is of great use for small work, such as | 


per cent., and there are many curves. A map and 
profile of the line are given in Figs. 1 and 2 respectively. 
From numerous colliery sidings the electric locomo- 
tives collect on their east-bound trips loaded coal 
wagons, and on their return trips they deliver the 
wagons empty. 

The object of electrifying this section of the railway 
was to obtain increased capacity by reducing the 
time required to handle trains and to provide a more 
economical and efficient service over the heavy 
gradients. The effect of increased speed is weil 
marked on the single track within the Elkhorn 
tunnel, which is 3000ft. long and on a 1.5 per cent. 
| gradient. It was previously necessary, in order to 
secure proper ventilation, to reduce the speed of the 
| steam trains when ascending the gradient to about 
six miles per hour. With electric working, however, 
this is obviously unnecessary, and the time taken for 
a train to pass through the tunnel has been decreased 
considerably. The heavy goods locomotives run at 
| a speed of 14 miles per hour up the steepest gradients, 
' whereas the maximum speed of the steam trains was 
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Fig. 1—NORFOLK AND WESTERN 


fectly soluble in moderately strong acids—this being 
quite on a par with the result obtained for the action 
of 10 per cent. sulphuric acid on the chromium steels | 
above. Some few workers had previously tried the 

effect of nickel and chromium together, and had | 
found it in general to be quite a satisfactory com- | 
bination. Sir Robert Hadfield has published recently 

some interesting figures illustrating the effect of the 

percentages of chromium and nickel found in this 

stainless steel. 

Silicon.—The remaining element—-silicon—has been 
worked upon to a slight extent. All investigators 
that have examined silicon alloys have come to the 
same conclusion with regard to their action under 
corrosion influences. The net results of their observa- 
tions have shown that the resistance to corrosion 
increases with an increase of silicon. When a per- | 
centage in the region of 20 is reached the resulting 
alloy is practically non-corrodible. Unfortunately, 
however, this alloy and all alloys with a percentage 
approaching to it in silicon content have mechanical 
properties which render it quite unsuited to most 
purposes to which steels are put, excepting those that 
require merely great hardness. It is possible, how- | 
ever, that some use might be found for alloys of this 
type in the construction of laboratory apparatus in 
view of the resistance that it is able to offer to acid 
fumes, and the general freedom from intense mechani- 
cal strains which this type of apparatus usually enjoys. 
In a second article, Electrolytic Action, and the | 
Corrosion of Homogeneous Metals, and of ‘‘ Rustless ”’ 
Alloys, will be discussed. 








ELECTRIFICATION ON THE NORFOLK AND 
WESTERN RAILWAY. 

ALTHOUGH we have frequently referred to the 

Norfolk and Western electrification scheme, and 

notably to the split-phase locomotives, a complete 

description of the undertaking has not hitherto 

appeared in our columns. The section of the railway 
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| type of locomotive. 
| connected by a “ Mallet” 
main truck has two driving axles included in a rigid 
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RAILROAD—ELECTRIFIED SECTION 


only 7$ miles. Coal trains weighing 3250 tons were 
formerly hauled by three steam locomotives. Two 
were used throughout the run, one at each end of the 
train, and the third was used at the rear to help on 
the gradients. These steam engines were of the 
‘“* Mallet’ type, with mechanical stokers and super- 
heaters. A single electric locomotive is now used over 
the division, and a second engine is employed on 
the gradients. The electric installation has been 
designed for handling twenty 3250-ton east-bound 
trains a day, and provision has been made for addi- 
tional traffic and extensions when required. 


LOCOMOTIVES. 
The traffic-on the electrified section is handled by 


| twelve 270-ton Baldwin-Westinghouse locomotives, 


each consisting of two 135-ton units. In handling 
heavy trains on the heavy gradients it is necessary 
to have part of the motive power at the rear of the 


| train in order to avoid excessive strains on the draught 


rigging of the cars. In meeting these conditions 
the rigid construction of the three-phase induction 
motor and the liquid resistance is a great asset. 
The liquid resistance not only gives the smoothest 
graduations of tractive effort, but the latent heat of 
steam makes it possible without much difficulty to 
dissipate the large amount of heat generated in the 
rheostat. The inherent characteristics of the induc- 
tion motor, which enable the locomotive to hold the 
train automatically at constant speed on descending 
gradients by regenerating and returning power to 
the line, also accentuate the advantages of this 
Each unit has two main trucks 
type hinge, and each 


wheel base with a radial two-wheel leading truck. 
Each locomotive is equipped with eight three-phase 
induction motors with wound secondaries designed 
for four-pole and eight-pole operation. Air for 
cooling the motors is supplied by a main ventilating 
duct, which also delivers air to the phase converters 
and cooling towers for the liquid rheostats. The two 
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Fig. 2—NORFOLK AND WESTERN 


involved is known as the Elkhorn grade, on the main 
line, about 105 miles west of Roanoke. It extends 
from Bluefield to Vivian, a distance of about 30 miles, 
and with the exception of the portion of the line which 
passes through the Elkhorn tunnel, the electrified 
section has two tracks. There are many sidings and 





the above results of the author’s on chromium steels 
were obtained, a striking alloy, known as “ stainless 





branches extending into coal workings and yards. 
The gradients are very heavy, varying from 1 to 2.5 
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RAILROAD—VIVIAN TO BLUEFIELD PROFILE 


running speeds are 14 and 28 miles per hour. Current 
is fed into the main transformer through an oil circuit 
breaker. A phase converter is connected to the 
secondary of the main transformer and to its extended 
shaft the blower is coupled which supplies air for cool- 
ing the motors and transformers. An air compressor 
ig also coupled to the converter through a clutch. 

The converter has already been described in these 
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columns. It consists of an induction motor with 
a short-circuited secondary, and there are two wind- 
ings on the stator. One drives the rotor and the other 
furnishes current out of phase with the main supply 
current. The motor circuit of the primary winding 
of this converter is connected across the secondary 
of the locomotive transformer and receives current 
at 728 volts. The arrangement of windings is such 
that with the converter running a current displaced 
9) deg. with respect to the main current is induced 
in the second stator winding. Thus by the use of 
the two-phase-three-phase connection three-phase 
power is supplied to the induction motors. On each 
unit of the locomotives there are two current collectors 
of the pantograph type, fitted with end horns which 








main casing and the other electrode is suspended 
from the top cover and insulated from earth by three 
porcelain insulators. The rod which supports the 
latter electrode are connected by copper straps 
on the outside of the cover. Each set of electrodes 
is connected through a change-over switch to the 
secondary or rotor winding of a motor. The electro- 
lyte between the insulated electrodes suspended 
from the cover and those earthed on the side of the 
main casing provides the resistance, and the main 
casing forms the common point or star connection. 
In the centre compartment is a steel tube T—see 
Fig. 4—which can be raised or lowered, and it acts 
as overflow pipe for the liquid. The height of the 
liquid in the rheostat is varied by the position of 
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Fig. 3—-RHEOSTAT CONNECTIONS 


automatically fold in when the collectors are lowered 
by the tunnel contact wire. In this way the abnor- 
mally wide sliding surface will accommodate itself 
to the restricted tunnel clearances. On test the 
locomotives have developed a draw-bar pull consider- 
ably in excess of the guaranteed maximum. The 
highest recorded with the dynamometer car is 
45,000 Ib. per truck, which corresponds tc an adhesion 
of about 40 per cent. 
RHEOSTATS. 

The liquid resistances were recently described in 
a paper read before the American Institute of Elec- 
trical Engineers by Mr. A. J. Hall. 


this overflow pipe. As the liquid rises the electrode 
area covered is increased and the resistance corre- 
spondingly decreases. Two of these rheostats are 
mounted on the top of the main supply tank which con- 
tains the electrolyte, consisting of a .5 to .1 per cent. 
solution of anhydrous sodium carbonate (NA,COs). 
The intake to the pump, circulating approximately 


| 300 gallons per minute, is connected to the supply 
| tank, and the outlet is divided into two paths which 


lead into the bottom of the rheostat casting mounted 


| on the top of the supply tank. The upper portion 
| of the regulating or overflow tube T is about 3in 


These rheostats | 


are used to cut out the resistance in the secondary | 


circuit of the main motors whilst accelerating or 
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Fig. 4—ELEVATION AND SECTION OF RHEOSTAT 

regenerating, to compensate for the slip between 
different pairs of motors due to variations in the 
size of drivers and to make and break, the current 
in the main circuit, thus reducing wear on the primary 


smaller in diameter than the lower portion, so that 
when this tube is at its lowest position there is a 
space S around the valve for the liquid to flow through 
from the rheostat to the supply tank without coming 
into contact with the electrode. When the overflow 
tube is raised the upper portion of the larger part of 


| the tube comes into contact with the valve seat, 





preventing the liquid from flowing through. It then 






































Fig. 5—PLAN OF RHEOSTAT 


flows over the top of the tube, raising the level of 
the electrolyte in the rheostat and submerging a 
portion of the electrodes. This position is called 
the “flush level” of the rheostat. The operating 
mechanism in the centre of the rheostat is controlled 
by a balanced pressure-operating arrangement, 
which is mounted above and between the two rheo- 
stats. The cross arm extending from this mechanism 
is connected to each of the two overflow tubes by a 
rod. Thus the raising or the lowering of this cross 
arm raises or lowers the level of the liquid, which 
in turn varies the surface of the electrodes submerged. 


switches. The main connections are shown in Fig. 3.| With these liquid resistances the driver can bring 


The rheostats are operated in pairs, each pair having | his locomotive 


up to speed with practically an infinite 


one operating mechanism, a storage reservoir, cooling | number of steps. 


tower, and circulating pump. Figs. 4 and 5 show the | 


The master controller consists of two separate 


mechanical structure of the liquid rheostat, which | and independently operated drums, neither of 
consists of one main casting divided into compart-| which is mechanically interlocked with the other. 
ments, a central compartment and three other com- | but both are interlocked with the reverse drum, so 
partments arranged in triangular form around the | that both handles must be in the “off” position 


central compartment. 


partments electrodes are mounted. In each com- | drum has four “‘ 


partment one electrode is earthed to the side of the | 


In each of the outer com- | before the reverse drum can be moved. The speed 


on” positions, which set up the 
required combination of pole change-over drums, 





reverser and. primary switches. The two main 
positions give speeds of 14 miles and 28 miles per hour. 
Between the 14-mile per hour and “ off” position is 
a notch which will give a 14-mile per hour combination 
on one trunk only in each unit. This position is 
useful for handling a light engine for shunting or for 
starting up a long train of empties. The other 
position is between the 14-mile and 28-mile positions, 
and this is for changing over from 14 and 28 miles per 
hour without losing tractive effort or causing sudden 
jolts in the train whilst changing over. The change 
is made by first changing over one pair of motors in 
each unit to 28 miles per hour, and as soon as the 
electrolyte in the rheostat for these motors has 
reached the~“ flush level” position on the 28 miles 
per hour combination, the speed handle is moved to 























Fig. 6—OVERHEAD CONSTRUCTION 


the full 28 miles per hour position, which changes 
over the remaining pair of motors. The accelerating 
drum has three operating positions, marked ‘ lower,” 
“hold”? and “raise,” these terms referring to the 
level of the liquid in the rheostat. Besides the 
master controller there is an auxiliary controller 
with levers for the control of the pantograph collector, 
phase converter, &c., and a set of levers for controlling 
the load on each pair of motors independently. In 
this way any difference of load between the various 
trucks, due, for instance, to difference in wheel 
diameter, may be corrected. Moreover, the system 
is advantageous in the event of the wheels of one 
truck slipping. When this occurs the torque of the 
motors on this truck can be reduced until the wheels 
again grip the rail. The torque can then again be 
increased without reducing the torque of the other 
motors. When the rheostats are full ot liquid the short- 
circuiting switches are closed, thus short-circuiting 
the motor secondaries. There are two limit switches, 
one for each speed combination, their function being 
similar to an overload trip except that they do not 
open the main circuit. Should the torque exceed a 
predetermined amount the limit switch will open 
the control circuit of the liquid rheostat operating 
mechanism and thus lower the level of electrolyte, 
inserting more resistance in the secondary of the 
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Fig. 7—OVERHEAD CONSTRUCTION AND SUB-STATION 


motor. These limit switches are especially useful 
for. preventing the motors on the rear locomotive 
from being overloaded when the train is being brought 
to a stop. The cooling towers for the electrolyte 
consist of a series of inclined trays, the liquid flowing 
over the trays, whilst air is blown over the surface 
of the liquid. A supply pipe for the cooling tower 
is connected to the main circulating system near the 
outlet of the pump. This by-passes a certain amount 
of liquid, which, after flowing over the surface of 
the trays, runs back into the supply tank. The 
rate of cooling varies according to the temperature 
of the liquid, the hotter the liquid the more effective 
does the cooling tower become, 
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OVERHEAD CONSTRUCTION. 


Next to the electric locomotives the most interest- 
ing feature of this electrification scheme is probably 
the catenary line construction. In designing it an 
effort was made to secure the maximum degree of 
flexibility and freedom from hard spots on the 
contact wire, and also to provide the best possible 
insulation. A single catenary is used with an 


auxiliary messenger wire above the trolley, and one 
main hanger is provided for every two intermediate 
connections between the auxiliary and trolley wire. 
For the main line three suspension insulators are 
connected in series, so that the fracture of one insula- 
tor or even two insulators will not result in complete 





BOILER PLANT. , 

There are ten Stirling boilers arranged in two 
rows with a firing aisle in each row. Each row 
consists of two batteries of two boilers and one single 
boiler. Space is provided for four additional boilers. 
The working pressure is 225 lb. per square inch. A 
superheater capable of adding 150 deg. to the tem- 
perature of the steam is fitted to each boiler; also 


an underfeed stoker fitted with continuous dumping | 


and clinker-breaking grate. 


TURBINES, CONDENSERS AND GENERATORS. 
At present the power-house contains three 10,000- 
kilowatt Westinghouse-Parsons impulse 











Fig. 8—3300-TON 


breakdown. 
wire are given in Figs. 6 and 7. 


DISTRIBUTION AND CATENARY CONSTRUCTION. 

One advantage of using a high voltage on the 
contact wire is that no supplementary feeders are 
required. Distribution of power from the sub-stations 
is effected entirely by the trolley wires themselves. 


There are two types of supporting structures for 
supporting the catenary and contact wires. One| 


is used on the main line, where the wires are suspende 


from overhead beams or girders, and the other in 


yards where an overhead cross catenary cable is 
employed to support the longitudinal catenary 
wires belonging to a large number of tracks. Two 
tubular steel poles set in concrete foundations carry 
between them a structural H beam partially supported 
by means of sag braces up to the poles. The poles 


extend above the cross beam and sag braces and 


support cross arms which carry the high-tension 
feeders and signal feeders. The protecting earth 
wires are clamped to castings screwed on to the 
top of the poles. This type of structure has proved 
very satisfactory wherever there is room for guying. 
On straight lengths of track the catenary supporting 
structures are placed 300ft. apart, but on curves the 
spacing is reduced. Special catenary construction 
was necessary in the Elkhorn tunnel. The walls of 
the tunnel are 14ft. apart at the spring line and 
13ft. apart at the base, and the spring line is 11ft. lin. 
above the tops of the rails, whilst the arch is 19ft. 3in. 
high. Many experiments with insulators and their 
arrangements were made in an experimental metal- 
lined tunnel in which conductors charged at high 
voltages were subjected to the smoke and steam 
from a locomotive. It was finally decided to have 
&@ supporting structure every 75ft 
POWER-HOUSE, &c. 

The principal elements of the scheme include a 
30,000-kilowatt power station, duplicate 44,000-volt 
single-phase transmission lines carried on catenary 
structures, five transforming sub-stations with an 
aggregate capacity of 28,000 kilovolt-ampéres, dis- 
tribution and catenary trolley construction for 
main line tracks and tunnels, appliances for protecting 
telephone and telegraph wires, electric locomotives, 
and automatic block signalling equipment. The 
power station is situated at Bluestone, on the Blue- 
stone River, from which water is taken for feeding 


the boilers and for condensing purposes. The | 
and feed-water | 
heaters are placed on the main floor of the boiler- | 
room, whilst the pumps, oil filters, air compressor, | 
ash-handling equipment and forced draught fans | 


boilers, stokers, stoker engines, 


are in the basement, the pumps and filters being in 
& separate room. The main material store-room 
also occupies a separate room extending along one 
side of the basement. The main turbo-generator 
units, exciters, and signal generators are placed on 


the main floor of the turbine-room, whilst the con- | 


denser equipment and fans for cooling the generators 
are in the basement. The turbine-room is spanned 


by a three-ton travelling crane, 




























TRAIN ASCENDING GRADIENT ‘AT SWITCHBACK 


Examples of the overhead construction | double-flow turbines, running at 1500 revolutions 
| perminute. Each turbine is equipped with a separate 
| condenser of the Le Blanc jet type, connected directly 
| to the discharge flanges of the turbine. 
denser is capable of maintaining a vacuum of 28in. 
when condensing 145,000 lb. of steam per hour, 
with cooling water at a temperature of 70 deg. Fah. 


Each con- 


reaction | 


2 
' consisting of a horizontal Westinghouse steam turbine 


| directly coupled to a 50-kilowatt 4400-volt 60-cycle 
single-phase generator. 


SWITCHGEAR. 


The main 11,000-volt bus-bar is sectionalised and 
three-phase power for auxiliary purposes is taken from, 
|one section. No “brick or concrete compartments 
are provided. The bus-bars are composed of copper 
| tubing carried on insulators mounted on pipe frame- 
| work. Insulated wire is used only where it is neces. 
|sary to pass conductors through conduits. Al] 
switching apparatus is controlled from the operating 
gallery. The switchboard consists of a generator 
' bench, main power board, auxiliary power board, 
| and a signal power board. 


REGENERATION. 


As the locomotives are designed to return current 
to the line when descending gradients it has been 
necessary to make special arrangements in the 
power-house. Provided there is a demand for power 
outside the regenerated power is fed through trans 
formers to the bus-bars, but if there. is no demand 
for power the returned energy is dissipated by 
electrodes immersed in the intake canal. 


TRANSMISSION. 


Single-phase 44,000-volt current transmitted 
to the various sub-stations over transmission lines 
carried on the catenary supports. The high-tension 
insulators of the two transmission lines are of the 
four-petticoat pin type, having a maximum diameter 
of 12in. 


Is 


SUB-STATIONS. 

All current supplied to the trains is drawn from 
transformers, which reduce the pressure from 44,000 
volts to 11,000 volts. With the exception of the 
transforming station at West Vivian, where all the 
transforming apparatus is of the outdoor type, the 
transformers are housed in buildings such as shown 
in Fig. 7. For sectionalising the transmission lines 


| at each sub-station Burke twin-gap switches are 


fitted on the roofs. The oil circuit breakers in the 
sub-stations are operated from adjacent signal towers, 


| passenger stations, or yard foremen’s offices, with 


the result that the sub-stations are devoid of 
attendants. Current at 440 volts for operating the 
oil circuit breakers is obtained from two step-down 
transformers, one connected to the 11,000-volt bus- 
bars and one to the 44,000-volt bus-bars. The 
equipment of the various sub-stations is given in the 


| following table :— 










The main generators are of the Westinghouse three- r-rel pintntiening =. ~ — putas a arty units 

phase type, rated at 10,000 kilowatts at .8 power Maybury .. .. .. -. 2 5000 e -f 

factor. They generate current at a pressure of Movil Fork.. 2 3000 8 
ivian 


11,000 volts and at a periodicity of 25 cycles per 
second. The generators are ventilated by a Sirocco 
blower having a capacity of 50,000 cubic feet of air 
per minute. There are two turbine-driven and one 
motor-driven exciters. The generators are compound 


Total transformer capacity 28,000 kilovolt-ampéres., 
The transformers are of the Westinghouse single- 

phase oil-insulated water-cooled type, with primaries 

wound for 44,000 volts and_secondaries for 11,000 
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Fig. 9—TRAIN ON THE ELKHORN GRADIENT 


wound and are rated at 600 ampéres at 250 volts; volts. Water for cooling is taken from the company’s 
when running at a speed of 2200 revolutions per | pipe line. The switching equipment and the panels 
minute. The motor-driven set consists of a three-| in the sub-station are of the same type as those in 
phase induction motor rated at 150 kilowatts and it | the power-house. 

|runs at 720 revolutions per minute. To the motor,| In Fig. 8 a view is given of two locomotives hauling 
|which is supplied with 25-cycle 440-volt current, a | a 3300-ton train on the Elkhorn gradient, and-Fig. 9 
| 600-ampéres 250-volt generator is connected. A shows one of the locomotives. 

| Tirrill regulator governs the exciter pressures and in The scheme was designed by Gibbs and Hill, 
| turn the pressure at the alternating-current bus-bars. | consulting engineers to the company, and all the 
| constructional work except that associated with 
SIGNAL GENERATORS. |the power-house buildings and some of the sub- 
_ Power for signal service in the electrified zone is | stations was carried out by a specially organised 
| supplied by two turbine-driven generators, each set | staff working under the supervision of the engineers, 
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INSTITUTION OF MECHANICAL ENGINEERS. 





At last Friday night’s meeting of the Institution a 
paper by Mr. Walter Clemence, entitled ‘‘ Theory 
and Practice in the Filtration of Water,’ was read 
and discussed. The paper was of considerable 
length. and covered sixty pages of the Institution’s 
 Proceedings.”” An abstract of it will be found 
yrinted elsewhere in this issue. 

The first speaker in the discussion was Mr. C. L. 
Simpson, who exhibited the original drawing made 
by his grandfather in 1830 of the first sand filtration 
plant. The drawing was signed ‘‘ James Simpson, 
Engineer, Chelsea Waterworks,” and represented 
the plant referred to in the opening sentences of the 
paper. Some years ago, Mr. Simpson remarked in 
connection with the uses and advantages of mechanical 
filters, the question of additional storage at the York 
waterworks had to be considered. The conclusion 
was come to that the construction of new settling 
reservoirs and filter beds would be too costly. Con- 
sequently, Jewel mechanical filters were adopted. 
The existing filter beds then ran very much longer 
without requiring cleaning. The mechanical filters 
really did all the work, but tradition was respected 
by passing the water after the mechanical filtration 
through sand filters. Mechanical filters were now 
largely used in America in place of sand filters. To 
him it appeared to be entirely a question of available 
space. If the space were large, slow sand filters 
could be adopted, and if the space were confined 
mechanical filters might be used. 

Mr. Percy Griffith stated that his experience with 
mechanical filters enabled him to support the author’s 
criticism of the efficiency of these devices, but he would 
not go so far as to condemn the system in general 
terms. In a particular instance in which, relying 
solely on the manufacturers’ description of them, 
he had recommended their adoption, he had found 
their efficiency to be very much less than had been 
expected. But although their use was disappointing 
from the filtration point of view, their employment 
was not altogether vain. For as the film formed 
on the filtering medium increased, the back pressure 
shown by the filter rose. This back pressure served 
somewhat as a safety valve and gave a sign to the 
man in charge when not to pump water to the district 
mains. Dealing with the addition of coagulants 
to potable waters, he remarked that, in his opinion, 
the practice was objectionable. Their cost was 
appreciable, and it was difficult to maintain con- 
stantly just the correct proportion of coagulant. 
Besides, there was a sentimental objection to doping 
a public water supply with chemicals. Referring to 
the four illustrations of multiple filtration plant, 
namely, those at Magdeburg, Derwent Valley, Accra 
and Cawnpore, the author, he said, had not given 
sufficient. information to enable the reader of his 
paper to judge for himself as to the efficiency of 
multiple filtration. For example, in the case of the 
Magdeburg plant, figures were given only for the 
bacteriological purification. This was not a conclu- 
sive test, for it was open to the well-known objection 
that the mere reduction in the number of bacteria 
per cubic centimetre—from 43,000 odd in the raw 
water to eight in the town mains, as in this case— 
was not a safe criterion. The few bacteria left 
might be the dangerous ones. In the case of the 
Accra plant, the albuminoid ammonia was the only 
test quoted, but this test was not convincing. For 
the Cawnpore installation the “total solids” test 
was alone dwelt upon. This was only a very partial 
test for the ultimate purification of water. Dealing 
with the alternative methods of expressing the output 
of a filtering plant in lineal feet and in gallons per 
hour, he, like the author, favoured the former and 
could have wished that Mr. Clemence himself had 
used it uniformly throughout his paper. 

Mr. H. F. Rutter said that the title of the paper 
was very wide and it was quite impossible to do 
justice to it in the space at the author’s disposal. 
He would like to suggest that in the ‘‘ Proceedings ”’ 
the paper should be indexed under the title, “‘ The 
Puech-Chabal Multiple Filtration System.” This 
system, he would remark, had proved admirably 
adapted to the particular needs of the cases to which 
it had been applied. Dealing with the theory that 
the efficiency of .a filter depended almost entirely 
on the layer of slimy mud which formed on the 
surface, he said that this was not.a theory but a 
dogma, and a dogma, too, which could not bear 
examination. It was not true that the bacteriological 
effect ceased at the surface. The colloidal envelope 
round each grain of sand in the whole filter had an 


immensely important effect. Discussing the Puech-- 


Chabal system of multiple filtration, he remarked 
that without further evidence he would not like to 
say that the action of the degrossisseurs—a word 
-he did not like—was so sure and trustworthy as 
prolonged storage and exposure to light and air. 
The author, he thought, laid undue stress on the cost 
of working, but he did not give the reader sufficient 
information to enable him to draw his own conclusions. 
The data under this head for the Cawnpore installation 
might be pointed to’ in denial of this statement. 
But it was to be noticed that the results for this 
plant were, owing to the difference in climate, far from 
being applicable to filtering plants at home. With 
many of the author’s remarks regarding mechancial 





filters he thoroughly agreed, as he also did with the 
misleading character of the results of tests of such 
“heroic”? methods of water purification as those 
employing ultra-violet rays or ozone. Such tests 
would be more satisfactory if, instead of being made 
immediately after the action of the rays or the ozone, 
they were carried out after the treated water had been 
stored for a few hours in a covered reservoir. ,. ¢ 

Mr. Bertram Blount gave it as his opinion that in 
such cases as that at Accra mechanical filtration 
on any system would not effect. the desired result. 
There was a fundamental difference between water 
such as that of the river Densu, which was con- 
taminated from swamps full of decaying vegetation, 
and the chemically pure but mechanically dirty 
water of the Thames or the Seine. The latter would 
yield to mechanical filtration. The former could 
only be purified by chemical means, as by the use 
of a catalyst in the form of iron. 

Mr. L. C. Walker referred to the pioneer work 
done by his father, Mr. Alex. T. Walker, about 
1893 in connection with multiple filtration. Having 
indicated the nature of this work and some of the 
results achieved, he stated that in general it could 
be said that open sand filters cost £6000 per million 
gallons of water treated per day, mechanical filters 
£3000, and multiple filtration plants £2000. He 
did not share the author’s views regarding mechanical 
filters. He believed that at Nottingham mechanical 
filters had recently been put down, and that at 
Leicester it was proposed to do so. Both these 
towns, if he recollected aright, received their supply 
from the Derwent Valley waterworks. 

In replying to the discussion, the author said that 
some speakers had suggested that the paper advocated 
the use of a certain type of filter and referred to 
mechanical filters generally in uncomplimentary 
terms. He wished to point out that, as far as possible, 
the use of proper names had been avoided with regard 
to the system of multiple filtration. Mr. Walker had 
every right to claim for his father the credit of having 
been the pioneer in the use of the system in this 
country, although his application of it did not extend 
beyond the Reading Waterworks: Roughing filters 
had been in use in connection with several large 
water undertakings in England for many years, and 
the author gained his first experience with multiple 
filters during an association extending over several 
years with the Antwerp Waterworks Company. 
Careful experiments carried out at Antwerp by Dr. 
Kemna led to the construction, of which the author 
had charge, of a large installation, designed for the 
purpose of clarifying the water, while allowing the 
formation of a film on the surface of the final filters. 
Dr. Kemna had always been a strong advocate of the 
use of slow sand filters with a surface film. Although 
Messrs. Puech and Chabal in their application of 
the system had always insisted on the necessity for 
preventing the formation of a film on the surface of 
slow sand filters, the author did not wish to suggest 
that they would be prepared to follow him in the 
theory of the action of a slow sand filter, which he 
had endeavoured to explain in the paper. 

Mr. Simpson, referring to the York Waterworks, had 
stated that the mechanical filters which were there 
used as roughing filters did most of the work, and that 
the open sand filters had been retained merely for 
the sake of tradition, but he did not produce any 
figures as to chemical and bacteriological results in 
support of his statement. The author had visited 
the works at York on more than one occasion, and 
was quite familiar with the filtering installation and 
with the results obtained. The mechanical filters 
did not deal with the raw water of the river Ouse. 
This was first passed through settling tanks having 
ample capacity to allow of sedimentation of the water 
for twenty-four hours before it reached the roughing 
filters. These undoubtedly completed the clarifica- 
tion of the water and effected a great reduction in 
the number of bacteria. But heavy growths of 
green alge occurred in the final filters, from which 
it had to be inferred that the rapid filters did not 
eliminate the spores of alge and that the water in 
the final filters was still heavily charged with organic 
matter in solution, as green alge did not develop 
in the absence of organic matter. The final filters 
at York were unusually deep—l0ft.—and had a 
depth of filtering materials alone of no less than 
6ft. Gin. As the speed adopted was less than 2in. 
per hour, the water underwent a treatment in the 
final filters of no less than sixty hours, which ought 
to, and no doubt did, bring about a high degree of 
purification in the final effluent. But in view of 
Mr. Simpson’s claim that the greater part of the work 
was done by mechanical filters, it would be interesting 
if he would supply chemical and _ bacteriological 


analyses of the raw water of the Ouse at York, and|- 


of the same water after successive treatment by 
sedimentation, rapid filtration and slow sand filtra- 
tion. ; 

Mr. Percy Griffith had asked for further 
information as to the working of the four installa- 
tions referred to in the paper. As to the tables of 
“total solids” in the Ganges water, and as to why 
no information was given regarding the chemical 
results obtained, the author had to admit that it 
would perhaps have been better to have referred to 
the results as “silt by weight’ tests. The Ganges 
water was remarkably pure organically and bacterio- 
logically, although usually turbid from the amount of 





fine silt carried down by the stream. Excellent 
chemical and bacteriological results were obtained 
from the slow sand filters at Cawnpore before the 
pre-filtration plant was constructed, and it was not 
supposed that the average results could be improved 
upon. The great difficulty experienced was the rapid 
blocking of the filters by silt, and this difficulty had 
been entirely overcome. 

The author, in reply to Mr. Rutter, said that some 
bacteria were always found in filtered water, and ex- 
periments showed that only a small proportion of the 
bacteria which passed through the “filtering film’’ were 
to be found in the effluent. It was known that the 
vast majority of the bacteria in the raw water were 
retained in the organic film on the surface of the sand 
and were removed with the film when the filter was 
scraped, leaving the filter inefficient. Puech’s ex- 
periments showed that if the formation of the surface 
film was prevented and the whole of the bacteria 
allowed to gain access to the bed, the number of 
organisms to be found in the effluent was actually less 
than the number to be found in water from filters on 
which a film had been allowed to form. This fact 
was certainly not generally known or admitted during 
the last century. 

Mr. Bertram Blount had expressed the opinion 
that it would be necessary to treat the water 
at Accra with iron in some form before satis- 
factory results would be obtained with the multiple 
filters. The author wished to say that the question 


shad received the, most careful consideration of the 


late Mr. Walter Hunter, who had great,faiih in the 
system of multiple filtration, but he ‘had always 
been prepared to add the Anderson system of iron 
treatment if it should be.found that the organic 
matters in the water at Accra could not be sufficiently 
reduced by filtration and aeration. Mr. Hunter was 
constantly consulted by the author on all the main 
features of the Accra installation when this was 
designed, and the experience in the use of iron and 
the application of multiple filtration on the same water 
at Antwerp, and the history of the application of the 
iron treatment there during a pericd of thirty years 
no doubt infiuenced the decision to try filtration 
alone in the first instance at Accra. It should be 
remembered that at Antwerp and elsewhere the 
Anderson system was always followed by aeration 
and filtration. The system was not successful with 
a soft water and was abandoned at Antwerp owing 
to the fact that the hardness of the water was ex- 
tremely variable—from 11.5 deg. te a considerably 
higher figure—and the results of the iron treatment 
could not be relied on. Recent analyses of the raw 
water at Accra showed that the hardness varied 
from 4 deg. to 8.5 deg. The iron process had also 
been abandoned at Agra, India, and was being super- 
seded at Choisy-le-Roi, Paris, by pre-filters. 

In reply to Mr. Walker, the author said that he had 
no information as to the adoption of mechanical filters 
at Nottingham and Leicester. These towns derived 
a part only of their supplies from the Derwent Valley. 
This water was filtered at Bamford in the manner 
described in the paper. 








THE SOCIETY OF BRITISH AIRCRAFT 
CONSTRUCTORS. 


WE have been favoured with a copy of the Memorandum 
and Articles of Association of “The Society of British 
Aircraft Constructors, Limited,” which was registered 
under the Companies’ Acts, 1908 and 1913, en March 29th 
last. This Association, which has already received very 
considerable support, no less than forty-one firms, directly 
and indirectly concerned with aviation matters having 
formally notified their intention of joining it, has among 
its numerous objects :—‘‘To encourage, promote and 
protect the British aircraft industry and generally to 
watch over and protect the general interests of companies, 
firms and persons engaged in such aircraft industry, but 
independently of the personal interests of any company, 
firm or person.”’ It proposes, too, to originate and promote 
improvement in the law concerning aviation, to support 
or oppose alterations therein, and to effect improvements 
in administration. It will afford advice to and diffuse 
information amongst its members generally on all matters 
affecting the industry, collect and collate statistics and 
other information relating to that industry, and deal with 
questions arising from or in connection with foreign 
competition so as to protect in every possible way British 
firms engaged in the business. 

Another of the Society’s aims is “to improve and 
elevate the technical and general knowledge of companies, 
firms and persons engaged in the British aircraft industry 
or in any employment, manual or otherwise, in connection 
therewith, and to promote just and honourable practice 
in the conduct of business and to suppress malpractice.” 
In fact, the society seems to have undertaken an excellent 
work, and we trust that it may meet with every success. 








To overcome the breakage of stoker gears and other 
important parts of the firing equipment resulting from 
the clogging of rams through poor coal, the Worcester 
(Mass.) Electric Light Company has reduced the di t 
of the bolts holding the bearing caps from jin. to jim 
This reduction in the strength of the bolts of about 30 per 
cent will-in case of clogging permit the belts to shear off 
with a loud snap. Immediate steps can then be taken te 
free the ram of the solid material which-has accumulated 
and blocked the movement of the fuel, without the usual 
damage to the equipment. About 70 per cent. of the 
difficulties with stokers in the company’s plant arising 
from inferior coal have been eliminated by this reduction 
in bolt diameter, 
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and in the desired pivot hole. When the wheel has 
acquired a good steady speed—say, about 2000 
revolutions per minute—the whole apparatus is with- 
drawn clear of the driving source, and the spindle 
released for the precession. The time of the precession 
is observed by means of a stop watch. The running 
readings required are :—Speed of driving source and 
time of precession. If the precession reading is 
obtained within the first five seconds there is no 
serious drop in the ‘‘ spin” of the gyro-wheel. 


GYROSCCPIC TORQUE APPARATUS. 
By E. RAWSON, B.Sc., Eng. (Lond.). 

THE gyroscopic effect incidental to the axial dis- 
placement of a high-speed motor or marine turbine 
and the direct application of the gyroscope for 
stabilising boats, &c., are compelling the engineer to 
regard the gyroscope as something more than a 
scientific toy. 

The rigorous proof of the formula for gyroscopic | 




















Fig. 1—GYROSCOPIC TORQUE APPARATUS 


torque does not always carry conviction to the mind| The object of the experiment is to verify the formula 
of the engineering student, and the writer has felt | for gyroscopic torque. 
the need of some simple form of apparatus whereby 
the student may seek to verify the formula by appeal | 
to experiment. To meet this requirement, he has Reference : 
designed a very simple form of gyroscope, and has T = gyroscopic torque, lb.-inches, 
found on test that with reasonable care the error in | I polar mass moment of inertia of wheel, 
the comparative values need not exceed 2 or 3 per cent. w = velocity of spin, radians, s. 

The accompanying engravings and drawings will | w, = velocity of precession, radians, s. 
be largely self-explanatory to many readers. The} Experimental data: 
gyro-wheel is in the form of a simple cast iron! Actual weight of gyro. wheel = 4.72 Ib. 


T=TlIe, ke Sedat 
Units: Pounds, inches, seconds, radians. 


(a) 
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Fig. 2—SECTION THROUGH GYROSCOPIC TORQUE APPARATUS 

disc mounted on standard ball journals. This form . . ‘ 2.50? + 0.437% . g, 
of wheel was chosen in order that the polar mass Radius of gyration, b* = 2 es Seam 
moment of inertia of the whee] could be readily Polar mass moment of inertia— 
estimated. The wheel axle is normally horizontal, Ww 4.72 x 3.22 
and rests freely on a vertical pivot. There are three I= —- B= ———__- = 0.0393. 
alternative pivot holes ; when the axle rests on any g 12 x 32.2 


Diameter of gyro. wheel, 5.00in. Diameter of 
belt pulley, 27.0in. 
Pivot-hole lets ae Ponsast ses Ce er ae 3 
Torque, T, lb.-in. ... 9-70 18-0 26-3 
Speed of belt pulley 427 r.m., ay proximately co: stent. 


of these pivot holes, it is statically unbalanced, and 
this unbalanced couple, acting in a vertical plane, 
produces the “ precession ”’ in the horizontal plane. 
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Fig. ; 
ig. 3 ( 4 2 6. 3 
The function of the spindle balance weight A is ; ) 4 ; = f 6-27 2-00 228 
simply to keep the axis of the pivot hole in the vertical 
plane. To measure the static torque (T) weights P|) | |{ 7 3 6-4 1) 
are applied, as in Figs. 1 and 3. aay . : 7 If 6-53 2-89 231 


T = Par lb.-inches. | 

In making a running test the weights P are absent. The spin of the wheel, estimated from the belt 

The gyro. wheel receives its speed by being placed , speed, is— 
in contact with a high-speed belt or rubber-tired | 
pulley, the spindle meanwhile resting on the pivot | 





27 _. 942 rad. 5. 
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The total time for the gyro. wheel to come to rest 
was 104 seconds. 

Thus, allowing for the slight time drop in the spin, 
we get a very reasonable agreement in the calculated 
and the observed spins. The writer believes that a still 
closer agreement could be obtained by adopting a 
better form of ball journal. 

Derivation of Formula.—Consider a particle of 
mass m at radius r from the axis of spin—Fig. 4. 
Let EF be the reference plane for the precession ; 
direct the motions so that both @ and ¢ are each 





Bi 





£ 
| =, 
Camek | f #7 D 
ence plane 
E refer eae 
recession (, 
Fig. 4 


increasing with the time. Velocity of m perpen- 
dicular to the plane E F. 
v = wrsin @sin @ — w, 7 COs @ Cos Se, 
Acceleration of m perpendicular to the plane E F. 
dv d ‘| 


: + sin @ cos 
dt , % at 


=Go=wf ting one *° 
dt 

(08 . l ‘ 

~ ar [ —cos sina SF — cos esing 6? |. (2) 


* Now SF a wand oF i wy, 
dt dt 


and when ¢ = 0, we get— 
Acceleration: a = 2 wr sin 6 
= ww,X 2h (3) 
The force on the particle, acting perpendicularly 
to the plane of the wheel is— 
F=ma. (4) 
Note that this force is a maximum when the particle 
is at A or B, and is zero when the particle is at C 
or D. 
Torque exerted by the element about the axis 
CD is— 
5T=mah (5) 
=ww, X 2mh* (6) 
Thus the torque for the whole ring or wheel is— 
T=wax 2 imh*. (7) 
But 2 mh? is equal to the polar mass moment 
of inertia ; therefore— 
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THE FURKA PASS RAILWAY. 





Tus transalpine line, which, when completed, 
is to connect Brigue, in the Rhone Valley, with 
Disentis, in the valley of the Upper Rhine, is at 
present only working as far as Gletsch, a distance 
of 46 kiloms. out of a total of 97 kiloms. This line 
was described at some length in our issue of June 26th, 
1914, from which we reproduce the engraving showing 
the profile. In what follows we are enabled to give 
some particulars of the locomotives employed. 

Originally it was proposed to adopt for the line 
the smooth third-rail Hanscotte system of traction— 
which was used on the Puy de Déme Railway (see 
THe ENGINEER, December 27th, 1907)—instead of 
rack rails, but as the neighbouring line from Visp 
(or Viége) to Zermatt is already using the Abt system, 
it was decided to adopt the rack rail on the new 
railway in view of a possible connection being made 
between the two lines. In consequence of this 
decision it became possible to increase the proposed 
maximum gradient from 90 per 1000, or 1 in 11.1, 
to 110 per 1000, or 1 in 9.1, and thus to reduce the 
total length of the new line from 100 to 97 kiloms., 
of which length 31.75 kiloms. are to be racked—that 
is, nearly one-third of the total length. 

The conditions required by the traffic department 
were :—Train of 60 tons behind the engine to be 
hauled (a) up @ gradient of 1 in 25 at 40 kiloms. per 
hour ; (6) up a gradient of 1 in 16.6 at 20 kiloms. per 
hour, and (c) up @ gradient of 1 in 9.1 at 10 kiloms. 
per hour. It had, further, easily to pass curves 
of 80m. radius at full speed or of 60m. radius on 
branch lines. 

The first ten engines which have been built for 
present needs are of the 2-6-0 wheel type, with four 
cylinders placed abreast in one transverse line. The 
outside cylinders take high-pressure steam at 198 Ib, 
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per square inch direct from the boiler and suffice 
for the easier parts of the line, but for the steep, 
racked part of the railway the exhaust steam from the 
outside cylinders is diverted into the inside cylinders 
and the engine is worked compound. The following 
are the chief particulars :— 


H.P. cylinders (2), stroke... 
L.P. cylinders es stroke... 


420mm. x 480 mm. 
560mm. x 450mm 


Ratio, H P. : Buc aes 1: 1-66 

Driving wheels (six-coupled) ... 910 wm. 

Driving pinions (two-coup'e 1)... . 688mm. 

Ratio, wheels to pinions ... .. ... ... 1:1-9 

Maximum boiler pre‘sure .. sas, vee a eg 109, 

CORR EIIE ek was. ann de 1-46 sq m. 

Total heating surfaces ... ...... ... 83-8 8q. m. 

Water tanks capacity ... ... ... ... 3-5cub, m. 

Coal bunker capacity és) Fees a 

Weight empty, ... 34 tons 

Weight loaded... ... ... 42 tons 

Weight on smooth drivers 36 tons 

Wheel base of six-dricers... 3-4 m. 

Rigid wheel base ee 2 m. 

Total wheel base... Opwmreieee ss | Y 
Superheaters are employed. The rear driving 


wheels have a lateral play of 23 mm. on each side, and 
the trailing bearing axle is of the radial Bissel type. 

During some haulage tests a train of eight cars 
of 11.5 tons = 92 tons, with the engine placed 
in the middle, that is, with four cars being pushed 
and four cars hauled, a continuous speed of 13 kiloms. 
per hour was maintained up a gradient of 90 per 1000, 
or 1 in 11.1. The total load in motion was engine 
42 tons + 92 tons train load = 134 tons, and the 


resistance beyond the 90 kilos. due to the gradient, 


and taking account of speed, curves and friction of 
gear wheels on the cars and of the rack brake, was 
approximately 10 kilos. per ton, or tofal of 90 + 10 = 
100 kilos. per 1000 kilos. of train. The whole resist- 
ance amounted to 100 kilos. x 134, or 13,400 kilos., 
which, at the sustained speed of 13 kiloms. per hour, 
13,400 x 13 


= 645 effective horse- 
270 


is equivalent to 


power. 
The engine when running on its smooth wheels 
and on easier gradients is worked by simple expansion. 


Furka Tunnel 


Gletsch J 
7 







Fiesch 


The rack rail will be applied to nearly 32 kiloms. 
out of a total of 97 kiloms. The double trip from 
Brigue to Disentis and back will be 194 kiloms, 
with steam behind the pistons for only about half 
that distance. On one-sixth of the total distance 
the engine will work compound. If the coal economy 
during the compound working is 28 per cent., the 
_total economy spread over 194 kiloms. will be 
jonly 28 + 6 = 4.6 per cent. The object of the 
system is less coal economy than reserve of 
power which compounding brings out from each 
cubic foot .of steam when on gradients of 1 in 9, 
| when the trains would be stalled by the use of 
| simple expansion, unless an altogether heavier and 
| more powerful engine with larger boiler were used. 
| The cars are remarkable for their spaciousness on 
| metre gauge. Their height is 3.3m. and breadth 
|2.7m. This breadth exceeds that of the older cars 
| still used on continental main line railways. The 
first and second-class composite cars are carried 
| on two four-wheeled bogies and the bodies resemble 
those of the main line Federal Railways. The third- 
class cars are four-wheelers, and also of the bogie type. 
These latter seat 54 persons and weigh 13,400 kilos., 
which is only 248 kilos., or less than a quarter-ton, 
per person, an interesting figure in railway service. 
The first and second-class bogie composites seat 
48 persons, with a net weight of 13.5 tons, or 281 kilos. 
per person. Six third-class bogie corridor cars, 
weighing, with 324 persons, 84 tons, require less than 
two horse-power effective per person at 13 kiloms. 
| per hour ascending a racked gradient of 1 in 11, 
each ton of average loaded engine weight developing 
| 17 effective horse-power and carrying eight persons. 
| With 1.46 square metres, or, say, 16 square feet, of 
| grate-area, only some 7 square inches is the quota 
| for each seated passenger, for whose comfort in every 
| bogie car there are provided lavatory, steam heating, 
| electric lighting, ventilation by ‘“‘ torpedo ”’ aspirators, 
| large saloon-type plate glass sashes, without frames, 
| balanced to move with a touch of the fingers, spring 
| blinds, &ec. Most of the third-class cars are also 
adapted for the transport of wounded, and in addition 
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FURKA PASS RAILWAY—PROFILE 


Prior to entering a racked part of the line the driver 
admits live steam to the low-pressure cylinders, and 
until he is apprised, by its beating, of the regular 
running of the inside rack engine. As soon as this 
is noted, the steam is diverted from the first-stage 
into the second-stage cylinders, and so, before the 
rack line is entered, the engine is already working 
compound and developing, as soon as the rack is 
gripped, from 25 per cent. to 30 per cent. greater 
power than when consuming the same quantity of 
steam in single-expansion, The increase of tractive 
effort by the compounding starts exactly on the 
instant when the rack rail, on steep acclivities, com- 
mences, and it is equivalent to a sudden increase of 
available steam pressure by an increment of about 
30 per cent., although no change whatsoever takes 
place in boiler pressure or in cut-off. Despite the 
increase of power due to “‘ letting-in ”’ the compound 
system, and the «try upon rack haulage, it is stated 
that the change in system is almost imperceptible, 
as a rule, to those on the footplate, the increased 
power being balanced by the increased gradient 
and frictional resistances. 

The rack engine, being quite free and independent, 
it does not, of course, contribute anything to the 
power of the engine when out of the rack rail, and 
therefore this mechanical disposition compels sim- 
ple expansion working on rackless sections, when the 
second-stage or rack cylinders would be run idly 
free of all resistance from the rails. The two-coupled 
rack wheels, or sprockets, are carried in a frame of 
their own fixed to the axles of the smooth wheels 
so that they are independent of motions due to the 
riding springs of the engine—a feature common to 
other rack-rail engines. 

_To make room for the two inside cylinders of 22in. 
diameter in a very small engine of this kind, built 
to a metre railway gauge, the frames had to be placed 
outside the wheels. The driving wheel counter- 
weights are forged on the outside wheel cranks. 
Piston valves are used, and the construction is typical 
of the best main line express engines. Exteriorly 
the engines have the appearance of any ordinary two- 
cylinder single-expansion tank engines for working 
on level branch lines of metre gauge, there 


being no external indication of the rack gear. 


to the usual end entrances have special side doors 
for the convenient entry of stretchers. : 

All the cars are fitted with the Hardy automatic 
vacuum brake acting on eight shoes—one on every 
wheel—in the bogie cars, and two per wheel in the 
four-wheelers. Each car is also equipped with a 
rack brake which acts through four shoes on a sprocket 
wheel by means of two grooved pulleys. One single 
rack brake on any one car is sufficient of itself to 
hold the train on the maximum declivity of the 
railway, which, as already noted, is 1 in 9. All the 
cars were designed and built by the Société Indus- 
triale Suisse de Neuhausen, and the locomotives were 
designed and built by the Schweizerische Loko- 
motiv-Maschinenfabrik Winterthur. 








THE AUSTRIAN STEEL INDUSTRY IN WAR 
TIME. 


THE economic effects cf the war on the Austrian iron 
and steel industry are clearly reflected in the accounts 
which have just been published for the past year. After 
the highly favourable results which were achieved by certain 
companies in the year of great prosperity represented 
by 1912, depression followed in 1913 and continued into 
1914, and even the military preparations which were 
made in connection with the outbreak of.the Balkan 
war failed to afford activity for the industry of any 
great importance. The early months of the general 
European conflict brought the industry to the lowest 
level of the depression, but it was soon found that if the 
war was a destroying agency it was also a rich agency 
for creating employment for the iron and steel works. 
No better proof of these facts can be adduced than is 
contained in the annual accounts of the leading companies, 
of which a brief summary is appended. The prices of 
iron and steel in Austria in 1915 are stated to have been 
increased by 30 per cent. upwards as compared with the 
last period of depression, and to have reached a level 
which has no precedent within the past 25 years. So 
far, however, the production has not been raised quite 
to the tonnage which was formerly made and which 
amounted to 2,380,000 tons of pig iron in Austria-Hungary 
in 1913, whilst the total of steel ingots and castings made 
in that year was 2,611,000 tons as compared with 2,708,000 
tons in 1912. If in the early days of the war the works 
had produced for stock instead of blowing out furnaces 
' and stopping steel works and rolling mills, it is considered 








that they would now have the opportunity of being able 
better to meet the great demand for material. 

The balance sheets of the Austrian companies have for 
a long time past only been a reflection of the temporary 
situation, as precautions for a greater uniformity in the 
working results and the formation of reserve furids to 
provide against reactions in trade have never been a strong 
feature of their policy. Nevertheless, considerably larger 
appropriations out of income than in the case of German 
works have been made in past years for the purpose of, 
carrying out improvements and extensions instead of 
placing these matters of expenditure to capital account, 
and this is probably one of the principal explanations 
the high dividends paid by certain companies—a policy 
which has also been pursued in the case of various English 
coal mines. The prospects for the current year are 
considered to be favourable, although no special provision 
has been made for the scheme which is held in contem- 
plation for the State taxation of war profits. 

The exports of iron and steel from Austria-Hungary 
in normal times are inconsiderable, the quantity in 1913 
having been 144,000 tons ae compared with 148,000 tons 
in the preceding year. In this connection the Alpine 
Montan Gesellschaft states that it was advantageous to 
be able to dispose of the company’s production in the 
inland market in 1915, so that it was unnecessary to seek 
the world’s markets where profits are but scanty. Com- 
menting on this statement a Vienna ne per declares 
that this policy of the Austrian Steel Syndicate, of which 
the company is a constituent, will probably have to be 
broken after the war. The enormous problems which 
the new era will impose upon Austria-Hungary can only 
be solved by the more intensive cultivation of the export 
trade. German industry had acquired its world dominat- 
ing position because works had not been shy of making 
great sacrifices in order to maintain competition with 
other producing countries and to beat them. After the 
war it would only be possible for the industries in Austria 
to bear the immense burdens by developing the productive 
forces to the utmost extent. Gold would be needed to 
pay other countries and to obtain the costly raw materials 
for manufacturing. As the iron ores in Styria form one 
of the most valuable national resources, the production 
must be greatly increased so as to become one of the most 
important driving forces of the export trade. The German 
iron and steel industry quadrupled its production in the 
twenty years preceding the war, whereas that of Austria 
had scarcely been doubled. The newspaper submits 
that the new era after the conclusion of peace would oblige 
the industry to turn to the world’s markets, which, it is 
concluded, must be systematically tackled. 

As bearing on the question of the existence of iron 
ores in Austria-Hungary, the fact may be recalled that 
the known resources are estimated at 284,000,000 tons, 
whilst the probable resources are computed at a. further 
424,000,000 tons. But the actual production is approxi- 
mately only 5,000,000 tons per annum, which are furnished 
by 24 mines, and ores to the extent of 942,000 tons, mostly 
from Sweden, were imported in 1913, to assist in meeting 
the requirements. One of the greatest obstacies, however, 
to the development of the Austro-H ian iron and 
steel industry lies in the comparative scarcity of coking 
coal. So much so that one of the principal companies 
has just emphasised the difficulties encountered in the 
regular working of the blast furnaces owing to the inferior 
coke or lack of supplies. ‘The production of coke in Austria 
in 1914 amounted to 2,189,000 tons, as against 2,584,000 
tons in 1913, when 933,000 tons had to be imported, 
chiefly from Germany. If, then, the working of the iron 
ore resources should be undertaken on a great scale after 
the war, this would not overcome the formidable obstacle 
of the absence of adequate supplies of suitable coke, 
which the Germans would scarcely be disposed to furnish 
to a considerably greater extent if this would imply the 
promotion of the Austrian exports of iron and steel at 
the expense of the German combined colliery and iron 
and steel undertakings. It would therefore seem that 
unless unexpected developments should take place the 
question of a substantial extension of the Austrian export 
trade in the new era is of a highly problematical character ; 
and if the Austrian export trade was unprofitable in the 
past, what would it be in the future with a further growth 
of international competition ? 

The present favourable development of the Austrian 
iron and steel industry is due principally to the exceptional 
requirements for military purposes. Some light on this 
point has been thrown by Mr. Kestranck, of the Prague 
Tron Industry Company in connection with.the turnover 
of the Austrian Steel Syndicate in the past four years. 
The figures, which refer to foundry iron, cast tubes, 
semi-finished manufactures, bars, shapes, plates and 
sheets, rails, &c., are as follows :— 


Sales of the Steel Syndicate, 


Although the turnover in 1915 failed to reach that of 
the record year of 1912, the sales of semi-manufactures 
and bars, which are specially required for military contracts, 
were about the same, at 760,000 tons, in the two years. On 
the other hand, the deliveries of shapes, cast pipes, and 
to some extent light sheets, experi d a considerable 
reduction last year as contrasted with 1912, chiefly as a 
result of the stagnation in the building trades. The fol- 
lowing is the summary of the accounts of the three leading 
companies in Austria :— 

The Oesterr. Alpine Montan Gesellschaft, which has an 
ordinary share capital of £3,000,000, reports that the 
company’s turnover in 1915 totalled £4,062,000, or 
£916,000 in excess of 1914, and only £20,000 less than in 
the record year of 1912. According to a statement 
recently made by the general manager (Rothbailer), the 
works are fully occupied and have orders which will 

rovide work for months ahead. All of the seven blast 
_ acim are in operation, although the working is irregular 
owing to the inferior coke, or scarcity of coke, so that the 
limit of the productive capacity is not attained, whilst 
the only charcoal furnace at Vordernberg is being blown 
out in consequence of the dearth of charcoal. The 
number of workmen employed is 16,500, and is higher than 
before the war. During 1915 the production of coal 
amounted to 1,086,100 tons (28,000 tons more than in 
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1914), that of iron ore was 1,844,300 tons (274,400 tons 
more); pig iron 530,900 tons (69,500 tons more), ingots 
433,700 tons (68,300 tons more), and rolled manufactures 
250,800 tons, or 8100 tons in excess of 1914. The 
most important increase in the sales applied to semi- 
manufactures, the turnover in which was the most profit- 
able owing to the high prices and the cessation of the 
unremunerative export trade. As a result of these 
developments, the financial statement placed before the 
directors represents gross profits amounting to £1,333,000, 
as contrasted with £879,000 in the preceding year. After 
deducting general expenses, interest charges, taxes, &c., 
and placing £216,000 to the depreciation fund as in 1914, 
the accounts show net profits and balance brought forward 
of £807,000, as against £367,000 in 1914. The directors 
recommend the payment of a dividend of 21 per cent., 
this rate contrasting with 11 per cent. in 1914 and 17} 
per cent. in 1913. A further increase in the production 
is reported to have taken place since the inning of 
the present year. Thus by the end of February the output 
of coal had advanced by 8800 tons over the corresponding 
period in 1915, that of iron ore by 161,300 tons, pig iron 
by 29,100 tons, and ingots by 14,100 tons; the sales 
also expanded and the turnover exhibited a further 
progress for January alone of the value of £166,000, the 
figures for February not being available when these 
statistics were prepared. 

The Prague Eisen Industrie Gesellschaft, which makes 

& practice of issuing half-yearly statements, has published 
@ report for the six months ended with December, 1915, 
comprising the first half of the company’s financial year 
1915-16. During this period it is mentioned that the 
invoiced turnover amounted to £2,010,416, or £958,000 
in excess of the corresponding half in 1914, whilst a 
further increase of £354,000 took place in January, 1916. 
On the assumption that the augmentation in the turnover 
in the current or second half-year will be the same as in 
the first half, the total volume of business completed 
will have reached. £4,020,000 in 1915-16 as contrasted 
with £3,700,000 in 1912-13, which was the previous most 
prosperous year. The deliveries in the six months 
terminated on December 3lst, 1915, comprised 539,000 
tons of pit coal and 168,000 tons of iron and steel manu- 
factures, being increasés of 26,000 tons and 77,000 tons 
respectively over the equivalent period in 1914, and the 
profits realised were greater by £291,000 than in the 
second half of 1914. The undertaking, which is occupied 
to the full extent of its capacity for months forward, is 
employing 13,700 workers as compared with 14,000 in 
normal times, and it is estimated that with a continuation 
of the present situation the dividend for the year ending 
next June will be at least at the rate of 36 per cent. as 
against 24 per cent. in 1914-15, but it will not exceed 
40 per cent., which was once paid in a former year. As 
an instance of the existing activity it is pointed out that 
while the company’s output of pig iron in the year of great 
prosperity (1912-13) amounted to 396,900 tons, or 33,000 
tons monthly, the production in the month of February, 
1916, reached 34,300 tons with 29 working days. In the 
steel works the output in 1912-13 was 416,700 tons, 
or 34,700 tons per month, whereas the quantity made 
in Fébruary of the current year was 38,000 tons, but at 
present steel is manufactured only at the Kladno works, 
as working at the Konigshof works was suspended at the 
beginning of the war and has not been resumed. 

The accounts of the Oesterr. Berg und Huttenwerks 
Gesellschaft for 1915 show gross profits of £727,000, as 
compared with £462,000 in the preceding year. After 
setting aside £367,000 for depreciation as against £227,000 
in 1914, the net profits and balance forward are returned 
- at £359,000, as contrasted with £236,000, and the directors 
recommend the payment of a dividend of 18 per cent. 
on ordinary share capital of £1,583,000, this comparing 
with 12} per cent. in 1914 and 16 per cent. in 1913. The 
value of the turnover is recorded at £3,112,000, as con- 
trasted with £2,262,000 in 1914. A tabular statement 
attached to the accounts indicates a remarkable increase 
in the production over the preceding year except in the 
ease of coke and sulphate of ammonia. For instance, 
the output of pit coal rose by 205,000 tons to 2,095,000 tons, 
benzol by 120€ tons to 4000 tons, tar by 200 tons to 
16,300 tons, pig iron by 44,000 tons to 167,800 tons, 
ingots by 42,000 tons to 174,600 tons, rolled manufactures 
by 26,000 tons to 137,000 tons, castings by 5700 tons 
to 24,000 tons, and iron and steel-constructional work 
by 12,900 tons to 32,900 tons. On the other hand, the 
make of coke declined by 70,000 tons to 482,000 tons, 
owing to the stoppage of the Russian-Polish iron industry, 
which is a large customer for coke in normal times, and 
that of sulphate of .ammonia receded by 700 tons to 
5500 tons. The considerable expansion in the profits 
was due, not only to the greater production, but also to 
a large extent to the higher prices, coal having risen, 
for example, by from 12 to 15 per cent. since the opening 
of the war, and iron and steel products by an average 
of 15 to 18 per cent. in 1915, bars in particular by 21 per 
cent. that year. During 1914 the sum of £458,000 
was expended on extensions and plant, and a further 
amount of £295,000 was devoted to the provision of new 
plant at the Hohenegger Shaft and the Trzynibitz Iron- 
works, and the establishment of additional machinery 
at all the works. The undertaking is employed to the 
limit of its capacity, and the three blast furnaces and all 
the steel works are in full operation. At present 14,500 
workers are occupied, as compared with 16,000 in peace 
times ; the full complement exists at the iron and steel 
works, whereas a reduction of 25 per cent. prevails at 
the collieries. 


a 








LLOYD'S REGISTER SHIPBUILDING RETURNS. 


In consequence of the war it is not possible at present to 
publish the usual information regarding the shipbuilding 
industry throughout the world, and therefore the returns 
just issued by Lloyd’s Register for the quarter ending March 
3lst are confined to merchant vessels in course of construc- 
tion in the United Kingdom. The returns, which, it will 
be remembered, only take into account vessels of 100 tons 
and upwards the construction of which has actually be 
show that there were 424 merchant vessels of 1,423,435 
tons gross under construction in the United Kingdom at 
the close of the quarter ended March 31st, 1916. The 





tons, 29 between 3000 and 4000 tons, 45 between 4000 and 


five between 10,000 and 12,000 tons, five between 12,000 
and 15,000 tons, seven between 15,000 and 20,000 tons, 
two between 20,000 and 25,000 tons, one between 25,000 
and 30,000 tons and one between 30,000 and 40,000 tons. 
During the quarter under review 54 steamshi 
gross tonnage of 102,723 and one sailing ship of 160 tons 
were commenced, while 67 steamers of a gross tonnage of 
80,161 and two sailing ships of a combined tonnage of 
500 were launched. 


a good deal of very pure iron, which is commonly known 
as “‘ washed metal” or ‘“‘ washed iron.” 
high in carbon, something of the order of 3 per cent., but 
the silicon, sulphur and phosphorus are very low indeed. 
It is known that a modification of the Bell or the Krupp 
method of ‘‘ washing ’’ is employed in its production, but 
a certain amount of mystery is supposed to be attached 
to the process. Under these circumstances a brief epitome 
of a paper read before the American Institute of Mining 
Engineers on February 16th by Messrs. Hibbard and Ford 
may prove of interest. 


Company at Youngstown, Ohio, which is said to be the 
only one operating the Bell-Krup 
The plant consists of a reservoir for molten iron drawn 
straight from a blast-furnace, a Pernot furnace—that is, 
one with a revolving inclined bed—a reheating furnace 
and a casting machine. 
lies in the preparation of the bed of the Pernot furnace. 


particular case it is mounted on hydraulic rams, and when 
full is raised so that its charge may descend by a chute 
into the revolving furnace. It has a capacity of 50 tons. 


is called, is mounted on conical rollers on a roller path. 
It has a very thin lining, only 8in. thick, and water is 
played on it from below continuously to keep it cool. 
The pan is surrounded by a stationary circular wall 
covered by a roof. 
delivering the raw metal, anda slag notch, and in the roof 
an opening through which the “ fettling ’’ for the hearth 
is introduced. The furnace is heated by a single gas 
producer. 


and refettled with dampened ore, the hearth being slowly 
revolved the while. 
operating door and spread over the bottom. This ore, 
which effects the chemical changes required, is a high- 
grade specular hematite, broken into pieces the size of 
a hen’s egg and downwards, with enough fine ore to make 


and thirty minutes to repair and fettle the hearth. The 
gas is then turned on and the hearth heated, presumably 
to nearly a white heat, though this is not said, and then 
12 tons of raw metal are run in. Reaction almost imme- 
diately begins, and in a few minutes the bulk of silicon, 
phosphorus and manganese in the raw iron has passed 
into the slag, a certain amount of the carbon, some 
3 to 5 per cent., being converted into CO and causing a 
violent ebullition which keeps the whole bath in agitation. 
Of course, all through this operation the hearth is kept 
revolving—at what speed the authors do not say, but 
probably at 10 to 12 revolutions per minute. The opera- 
tion is continued for about fifteen minutes altogether, and 
then the slag containing most of the oxidised silicon, 
phosphorus and manganese is run off. Lime is then added 
and a second slag containing more phosphorus and sulphur 
is formed. Tests are taken from time to time, say, four 
or five per heat, to determine the amount of dephos- 
phorisation. The test pieces are round cakes 5in. diameter 
and about Ijin. thick in the middle. They are broken into 
pieces and from the appearance the amount of phosphorus 
is estimated. The fracture reveals a myriad of small 
bubbles and a faint columnar cystalline form. The lower 
the phosphorus the larger are the bubbles ; with very low 
phosphorus they reach about in. diameter. 


particulars of the vessels in question are as follows, similar 
details being given for the last quarter and for March 31st, 
1915, for the purpose of comparison :— 
































3lst March, | 31st December, 3ilst March, 
1916. 1915. 1915. 
Description —_——_——— wae] —- 
No. | , Gross | No. |e | No. |, Gross 
Steam— | regiig 
Steel e . | 420 | 1,422,545 | 415 | 1,362,360 | 464 | 1,585,822 
Wood and composite — Sean mel — 1] 145 
Total | 420 | 1,422,545 415 1,362,360 | 465 | 1,586,967 
Sail— } 
Week oe 3 7o| 4| 1,19] 4 1,150 
a eee — | _ ee - ae | 250 
Wood and composite 1| 100 1 100, Ci1 100 
Total 4) 890 | &| 1,230} 6] 1,500 
Total steam and sail .. | 424 | 1,423,485 | 429 | 1,368,590 | 471 | 1,587,467 





The tonnage now under construction in the United 
Kingdom is about 60,000 tons more than that which was 
in hand at the end of last quarter, but about 164,000 tons 
less than the tonnage being built twelve months ago. It will 
be understood that the rate of progress in merchant ship 
construction continues to be much reduced in the present 
circumstances, and that the immediate output will be 
considerably less than that which would be obtained under 
normal conditions. Of the merchant vessels being built 
in the United Kingdom at the end of December, 372 of 
1,170,111 tons were under the inspection of the Surveyors 
of Lloyd’s Register with a view to classification by the 
Society. 

The return shows that only four sailing ships were being 
built, all of them being of between 100 and 500 tons, and 
that of the remainder there were 153 steamers of between 
100 and 500 tons, 21 between 500 and 1000 tons, 31 
between 1000 and 2000 tons, 31 between 2000 and 3000 


5000 tons, 30 between 5000 and 6000 tons, 38 between 
6000 and 8000 tons, 21 between 8000 and 10,000 tons, 


with a 








WASHED METALS. 


THERE comes to this country from America every year 





It is generally 


This paper describes the plant of the Brier Hill Steel 


process in America. 


The crux of the whole process 


The pan of the Pernot furnace, as the revolving hearth 


In the wall isan opening, for the chute 


After each heat has been run out, the hearth is drained 


Ore is also thrown in through the 


compact mass without voids. It takes between twenty 





tion, I th 
to the separa 
of the material alluded to by other correspondents may both be 
got over without serious difficulty. 
your attention to one curious fact. It appears to me—from 
published information—that any serious rupture of a gas 
compartment, such as by a shot hole, and leading 
a loss of gas tension, is invariably followed by the collapse of 
the main frame by buckling, e.g., vide the published pictures 
of the floating wreck of L 15, 
bility that a large 
supplied by the walls of the gas bag pressing outwardly against 
the longitudinals of the main framing? This would, of course, 
mean that the main framing supports part of the 
on the gas bags, and that tl be calculat 
cylinders but as ci 
60ft. diameter and ten longi 
panel would be some 18ft. 
dispose of stresses on the fabric. 
be reinforced. A ‘“ Note” in your issue of June 15th, 1906, 
uotes & pai 
p onal a 
ultimate tensile st 
Such strings, if laid over the outside of the fabric as a network, 
would give a very considerable reinforcement on a very light 
weight. 


— the main gas bag is separa’ 
ia) 
longitudinal 
These diaphragms may be further supported by radiating stays 
similar to the cords of a parachute. The diaphragms, 
support a difference of pressure by a series of local oval panels 
in the material of the dia; 


As 
after the five lower stringers—the bi 
bag may be inserted and either as a whole or built up by travelling 
sewing machines. A series of reef points allows the bag to be 
held open by attachment to the stringers as these are added. 
Access to the interior can be given by manholes at the bottom. 


be rendered roughly tight by dopi 
on complétion a suitable scaffold may be entered through the 
manholes. The manholes being then closed, the compartments 
may be fully dist i 

from the inside, the internal air 
dope into the 
sticky, suitable thin sheets of skin may be a 
successive layers are applied in this manner, 
absolute gas-ti 


iy 
the 14th inst. tempts me to trespass 
The possibilities he hints at are of such vital and immediate 
importance that, not only ought the int 
world be aroused, but the Government ought instantly to 
every possible step to test the truth of the possibilities—nay, 


probabilities—suggested 


The whole washing process takes about one hour. The 
metal is then'run out either to form a single cake, 4in. to 6in. 
thick, or into a reheating furnace, where it remains about 
fifteen minutes, and is then cast in an endless chain casting 
machine. Whilst running from the washing furnace it is 
at a temperature of about 1250 deg. Cent., and gives off 
brown fumes and scintillating sparks. 

Typical analyses of the metals and slags are given below : 


Metals, 
Pig iron, Washed metal, 
per cent. per cent. 
ee se «. 1.25 none 
Ph REE se 0.005 0.010 
Sulphur .. .. .. <r be 0.020 0.015 
ne 4s aa _ none 
Combined carbon .. “her _- 3.40 
Final Slags 
Per cent. 
Silica, Si0g i... 16.50 
oxide, MnO 6.50 
Phosphoric acid, Fj Os" 105 
ic |, Pe Os X 
Sulphur,8.. .. 7 ic 0.075 
Ferrous oxide, Fe O 50.25 
Ferric oxide, Feo O03 16.90 
99.775 


The authors give a review of the chemistry of the wash- 


ing process and a theory of the elimination of the sulphur, 
but into these we have not now space to enter. 








LETTERS TO THE EDITOR. 
(We do no hold l ibl ‘eg the opinions of our 





Correapo 
BUOYANCY OF ZEPPELINS. 





Sim,—May I trespass on your space again? As to construc- 
ink the difficulties in regard both to loss of space due 
te gas com ments and to the want of strength 


In passing, may I draw 
. of course, to 


not this point to a possi- 
rt of the strength of the whole structure is 


bursting force 
d as for plain 


+ 





lar) tad 





y corrug cylinders, Assuming 
udinals the chord of each corrugated 
Such a construction would largely 
In addition, the fabric may 


r on “‘ Catgut Strings ” in the American Journal of 
from this it appears that such strings have an 
of some 60,000 Ib. per square inch. 


As regards the separation of the compartments, I suggest 
ted into compartments by simple 
which are “seized” on each side at centre to a 
bolt or stay running from end to end of the balloon. 


then, 


construction and gas-tightness, I suggest that 
in place the gas 


On completion, or before final closing up at the crown, sleeves 


on the diaphragms are seized to the central tie-bolt, and similar 
sleeves are seized to the rays of the star-shaped panel supports of 


All that the reservoir does is to receive a supply of iron _ sas r recngane which serve the see pur ae a we 
i i i : i ec ars, necessaril hroug! is of the gas 
whilst the Pernot furnace is being prepared. In this press my 'y pass >» de tee behets toe 


As to gas-tightness, I sugges 


m the outside, and that 


and the fabric doped 
pressure tending to drive the 
Further, whilst the surface is 
plied. If three 
t believe almost 





ded by air pr 


res of the fabric. 


tness would be obtained. 
As regards the framing. Taking twenty compartments, the 


length of each will be some 25ft. in one of the larger Zeppelins. 
Taking this as the spacing of the panel stars and taking the 
ordinary 
work stringer beams some I4in. in depth by 10in. flange width. 
These longitudinals are connected to caps at each end and— 
radially at the ends—by 
panel 
to the axis, each ray passing through a sleeve in the bag wal 
which sleeve is firmly seized to it. 
panel stars being 
compression by a 
the whole frame and screwed up tig! 


proportion of braced beams, we should have lattice 


t plates radiating to the axis. The 

ivision is formed by circumferential frames and star = 

8, 

The whole is stiffened, the 

t into tension and the longitudinals into 

bolt or axial tie pte from end to end of 
t. 


April 15th. Geo. T., PARDOE, 





AERIAL NAVIGATION. 


+ eR ae 





ting letter in your issue of 


Sir,—“ Alpha’s”* i 
upon your valuable space. 


t of the 





Mhcd 


ing 
1g 
take 


I am in accord with “ Alpha ” that there is a new force just 


waiting to be brought into action, which will neutralise the 
action of gravity and make possible.the hitherto unattainable 
in aerial navigation, though I gather from the tone of his 
remarks that his a are in a direction different from 
mine. s 

hints at possibilities, but those, like myself, who are interested 
in this subject would be glad of further information, either 
through the medium of your paper or otherwise as he may think 
roper. 


“ Alpha,” no doubt from patriotic motives, merely 


ith regard to airships and aeroplanes as they exist to-day, 


there is, I think, little doubt that they are not the solution of 
the aerial problem. They are but makeshifts, clever though 
they are, and, as such, they will probably be still further 
developed, possibly in the direction of a combination of the 
two types, or of the parachute and aeroplane, before being 
finally cast aside. 


April 17th. BETA, 
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RAILWAY MATTERS. 





On the morning of Wednesday, the 12th inst., a London, 
Brighton and South Coast train ran into the buffer stops 
at London Bridge Station, causing minor injuries to several 


passengers. : 

APPLICATION has been made to the Italian Railway 
Administration for authority to build a narrow gauge 4 
railway, to be operated electrically, between Piacchia and 
S. Marcella Pistoiesi, a distance of 10 miles. 


In a memorandum prepared by Sir William Hoy, the 
general manager of the Union of South African Railways, 
at the request of the Minister of Railways, it is proposed 
that a Railway Board should be responsible to Parliament 
direct instead of to the Minister of Railways. 


Tue Committee on Production has awarded all grades 
of craftsmen employed by the Midland Railway Company 
an advance in wages of Is. per week on time rates and 
2}_per cent. on piece rates. We understand that other 
railway companies will accept this ruling as applicable 
to their craftsmen also. 

Tue Mold and Denbigh Railway Company appealed 
against the decision, reported in our issue of November 5th 
last, given by the Railway and Canal Commission as to 
the route taken by the London and North-Western Com- 
pany with traffic for the former. On the 10th inst. the 
Court of Appeal dismissed the appeal. 

Tue London and North-Western Railway Company 
announce that all breakfast, luncheon, tea @nd dining 
cars will be discontinued as from May Ist next. Cold 
luncheon baskets will be served as far as possible to 
passengers requiring them in the principal trains on which 
luncheon and dining cars have previously run. 

By the judgment of Mr. Justice Atkin, on the 14th inst., 
where the Lincoln Engine and Wagon Company, Limited, 
appealed against the decision of the North. Staffordshire 
Munitions Tribunal that one of its servants engaged in 
repairing railway wagons was entitled to a leaving certi- 
ficate, it has been laid down that railway wagons of the 
class mentioned in this case are articles adapted for use 
in war. 

Tue Pennsylvania Railroad Company has adopted 
the term “restaurant car” for those vehicles hitherto 
known as “‘ dining cars.” The former is the name generally 
borne by similar vehicles in this country, although they 
are often alluded to as ‘‘ dining cars.”’ In the annual 
reports of British railway companies they are called 
‘* restaurant cars,’ and this may, therefore, be accepted 
as their official designation. 

AmonG the powers now being sought in Parliament by 
the North British Railway Company is authority to take 
over the business of the private firm which has done all 
that company’s carting. The Chairman of Committees, 
on the 11th inst., said that this was rather exceptional, at 
least so far as Scotland was concerned, and he had given 
instructions that in committee on the Bill the point 
should be carefully considered. 

ASKED on the 12th inst. whether, in view of the closing 
of certain South London stations, some of the workmen’s 

“trains could not call at Walworth-road Station during the 
rush hours, Mr. Runciman replied that the South-Eastern 
and Chatham could not see their way to adopt the pro- 
posal. The President of the Board of Trade added that 
he was satisfied that the proposals had been carefully 
considered, and he was afraid that he could not see his way 
to carry the matter further. 


On the new piece of railway at Keadby, where the Great 
Central will shortly cross the Trent by a Scherzer rolling- 
lift bridge, eight three-position upper-quadrant signals 
will be fixed—four for each line. The use of signals 
that work to three positions enables a lower distant arm 
to be dispensed with, as when in the mid or 45 degree 
position the indication corresponds with the upper stop 
arm being “ off’’ and the lower distant ‘“‘on’’; when 
the arm is vertical it corresponds with both the stop and 
distant arms being ‘“ off.’’ The first such signal in this 
country was fixed outside the Great. Western's terminus 
at Paddington last year. 


In the Court of Appeal, on the 14th inst., the appeal of 
the applicants in what is known as the 4 per cent. advance 
in rates case was dismissed. The Master of the Rolls, in 
giving the decision, added that in arriving at that con- 
clusion the Court had not failed to consider the dissenting 
judgment of Sir James Woodhouse. Whether this event 
will prevent the other cases coming before the Railway and 
Canal Commission remains to be seen. It should be noted 
that the increased charges have been made since July Ist, 
1913, so that the decision does not mean any further 
increase in the rates, but simply that the increases made 
in 1913 were, in accordnace with the wording of the Act 
of that year, justified. 


THE American Bureau of Standards has _ recently 
published a paper dealing with the theory of the leakage 
of current from electric railway tracks. Assuming, first, 
a single track of uniform construction, and, later, a track 
whose sections vary in conductivity, leakage resistance 
and loading, the effects of rail and leakage resistance and 
of the length of the line on the distribution and amount 
of leakage current are calculated for systems with both 
earthed and unearthed negative systems. Curves are 
plotted showing the effects of the principal variables in 
the formule developed. The conclusions with respect to 
electrolysis to be drawn from the formulas and curves ate 
discussed and tabulated. ° 


Ir has been pointed out to us that the accident at 
Torpantau on February 3rd, which was mentioned in this 
column of our issue of the 14th inst., would not have 
pe Fy had the system employed included a special 
tablet or train staff for the banking engine. The trainman 
would then have had his own staff and would not have had 
to, trust to the banking engine having it. It hardly seems 
to: be correct working for the train man to be only shown 
the tablet, although this is all that is laid down in the rules. 
Then, again. if, as is done on some lines, the starting 
signal had been interlocked with the tablet so that the 
signal could not be lowered until a tablet had been with- 
drawn, there would have been no question, as there is now, 
as to whether or not the signal was at danger. 





NOTES AND MEMORANDA. 





At the last meeting of the Illuminating Engineering 
Society the desirability of standardising the materials 
used in lighting glassware, and the sizes of chimneys, 
globes, reflectors, &c., was discussed. Letters from manu- 
facturers were read pointing out that the multiplicity of 
shapes and sizes of glass was found to be a great drawback. 
A special problem is the production of “ heat-resisting ”’ 
glassware for globes used with high-pressure gas lamps 
and other high-temperature illuminants. 


TuE following notes give an indication of the growing 
pcg of electric dust-collecting vans in Great Britain. 

arnes Corporation has ordered four electric vans; Bir- 
mingham is about to put one electric van in active service 
after exhaustive trials; Dover Corporation has six electric 
two-ton vans on order and two at work; Heston and 
Isleworth Council has one two-ton electric van at work; 
Nottingham Corporation has one three-ton electric van 
at work and another on order; Smethwick has an electric 
van on order. 

A WRITER in the Autocar has been using pistons of cast 
aluminium, with success in almost all details. For cooling 
they are excellent, but much more care has to be exercised 
in order to find the correct clearance, as too much is as 
bad as too little, but in any case they must, he thinks, be 
better in steel cylinders in this respect than in cast iron 
cylinders. Since aluminium has a higher coefficient of 
expansion than steel, and still more than has cast iron. 
Numerous long tests have been made on full throttle 
with no cooling fan, and so far the aluminium pistons 
have not failed in any way. 


ALTHOUGH one might easily imagine that the inside of 
a rim of a motor car wheel is hermetically sealed, moisture 
invariably finds its way inside, causing rust to form upon 
therim. The presence of rust is harmful both to the wheels 
and to the t#es. A writer on this subject says whenever he 
changes a tire, either on the front or back wheel, he always 
makes a practice of painting the inside of the rims. Even 
after a wheel fias run but 3000 miles after being painted, 
he generally finds some specks of rust. If these are neg- 
lected they quickly spread, often with harmful results. 
No rim is rust-proof. The very fact that rust is unsuspected 
is perhaps the greatest danger. It is not sufficient, how- 
ever, merely to paint the rims, to cover up the rust, as it 
were. With-a strong wire brush or a file all the rust should 
be removed, and then, when quite clean, the paint should 
be applied. Some special quick-drying paints are sold for 
the purpose. 

AT a recent meeting of the Manchester District Insti- 
tution of Gas Engineers, Mr. T. Duxbury—the engineer 
of the Oldham Corporation Gasworks—referred to the 
question of the carbonisation of pitch, and gave some 
results obtained with an experimental plant, using Hems- 
worth washed nuts and ordinary, not specially hard, 
pitch. Five per cent., or 1 cwt., of pitch per ton of coal 
carbonised gave an increased yield of 310 cubic feet of gas 
per ton of coal, 75 Ib. of coke, and 3} gallons of tar. This 
is equivalent to 4200 cubic feet of gas, 1500 lb. of coke, and 
70 gallons of tar per ton of pitch. Taking gas at 10d. per 
1000 cubic feet, coke at 15s. per ton, and tar at 20s. per 
ton, the figures give a value of 22s. 2d. per ton of pitch. 
The calorific value of the gas was increased from 581 
British thermal units to 594 British thermal units, and the 
candle-power from 16.20 to 16.73. The coke was improved 
—the heats being higher after using pitch. 


EXPERIMENTS were described recently by Dr. H. F. 
Coward and Mr. F. Bailey, regarding the ascertainment 
of the chief source of the illuminating power of coal gas. 
A stream of coal gas was passed through a tube immersed 
in solid carbolic acid and ether at — 79 deg. Cent. This 
condensed completely all the benzene, toluene and similar 
substances, but allowed the whole of the ethylene to pass 
forward with the gas. The luminosity of the flame of the 
issuing gas was very feeble in comparison with that of the 
ordi gas. Measurements carried out by Mr. W. 
Buckley at the Corporation gasworks, Rochdale-road, 
Manchester, showed that a particular coal gas lost 78 per 
cent. of its illuminating power by this treatment. The 
benzene hydrocarbons appear from this to contribute far 
more to the luminosity of coal-gas flames than does 
ethylene, in spite of the fact that the volume of ethylene 
present is usually three to five times the volume of benzene 
vapour. 

Errors in measuring high-pressure gas occur in accept- 
ing as true for all pressures the law discovered by Sir 
Robert Boyle in 1662. The United States Bureau of 
Mines has conducted experiments and finds that in measur- 
ing natural gases at high pressures there are in many 
instances mistakes as great as 10 per cent. or more where 
Boyle’s law is used. Boyle’s law is now found to be true 
only for pressures close to atmospheric. The report says 
that pressures of 300 Ib. per square inch or greater are 
common. At 100 Ib. the error is 3 per cent., at 200 lb. 
6 per cent., at 375 Ib. 11 per cent., and at 520 Ib. an error 
of 15 per cent. has been found. Natural gas at these 
pressures is more compressible than an ideal gas—for 
which Boyle’s law holds. If 50,000,000 cubic feet. of 
natural gas are measured per day at a pressure of 200 Ib. per 
square inch and no correction is applied for the deviation 
from Boyle’s law, then an error of about 3,000,000 cubic 
feet of gas is made. 


In the course of a paper on “ India-rubber and Balata 
Belting as Conveyor and Power Transmission Belts,” 
read at a meeting of the Manchester Association of Engi- 
neers on March 11th, Mr. J. Tinto said he was informed that 
the largest rubber conveyor belts in the United States 
were 60in. wide by 12 ply at the sides, by 10 ply and a 
rubber cover }in. thick in the centre. These belts conveyed 
without difficulty 2000 tons of limestone per hour in pieces 
up to 12in. cubes, and there was every indication that with 
the growth of coal-shipping piers, mines, quarries, &c., 
this size of belt would become very common, and indeed 
be greatly exceeded in width. Referring to “ genuine 
pure balata belting,” Mr. Tinto said that the qualities 
which recommended it were freedom from shrinkage, 
resistance to stretch, yreat tractive power, solidity of 
texture, great durability, absolute uniformity throughout, 
unequalled transmitting ability, perfect balance and 
flexibility, and the fact that it is steam and waterproof. 


MISCELLANEA. 


A MOVEMENT is on foot to start a wireless-society for 
Dutch amateurs. There are many keen wireless amateur 
enthusiasts in Holland, and there should be no difficulty 
in forming a strong and healthy society. 


Last month the laying of an underground cable between 
London and Liverpool was completed. Considerable 
progress has been made in restoring the overhead telephone 
lines brought down in the recent storm. 


A WuirE Paper issued recently gives the estimated 
output of coal in the year ended December 3lst, 1915, 
in the United Kingdom as 253,188,000 tons, as compared 
with 265,643,000 tons in 1914, or a decrease of 4.7 per 
cent., with a decrease in the number of persons employed 
of 12.2 per cent. 


In view of the Government restrictions with regard to the 
supply of paper, and also owing to the great increase in 
its cost, the Council of the Institution of Electrical Engi- 
neers has decided to reduce the amount of matter in the 
Journcl, and to publish it monthly instead of fortnightly, 
until conditions are again normal. } 


A company called the United States Manganese Cor- 
poration was incorporated on March 28th to mine and smelt 
manganese ore at Elkton,Va- For the past six months assem - 
bling, explorations and drillings on this property have been 
going on, and large quantities of high-grade ores are 
claimed to be assured. Besides selling ore in the market 
the company has leased a blast furnace for producing 
ferro-manganese. : 

Dr. ApptIson states in Parliamentary papers that the 
steel telmet, of which large quantities have already been 
supplied to the British forces in France, and of which 
adequate supplies are assured, possesses higher protective 
powers than the French pattern. It is desirable that a 
uniform design should be adhered to,.and-he is not aware 
that steel of the requisite standard can be obtained in 
France. It is most important to maintain the reliance 
which, he is informed, our troops now place in the helmets, 


REFERRING to the great Canadian telescope, the Morning 
Post says it is confidently expected in the Dominion that 
the new telescope of 6ft. aperture will be ready by the end 
of the summer, and as, pending the completion of the still 
bigger American 100in. reflector next year, it will be the 
most powerful telescope in the world, the hopes of anti- 
cipating a few of the discoveries that will then be expected 
is sufficient to provide the Dominion Government with 
an incentive for pushing on the work regardless of temporary 
considerations of economy. 


In the House of Commons recently, in reply to a question 
whether Ministers were taking steps to formulate a trade 
policy to come into operation after the war, Mr. Asquith 
stated that a Committee of the Cabinet was appointed 
some time ago to deal generally with all questions of 
reconstruction, including those connected with commercial 
and industrial problems likely to arise at, the close of the 
war. Investigations of particular aspects of the problem 
were being carried on by sub-committees. As to the most 
important, the Government were in communication with 
the Dominions. 


Wirn Tuesday’s issue of the Manchester Guardian is 
published a China supplement, running to thirty pages, 
copiously and remarkably well illustrated. The journal’s 
special correspondent in China reviews the new outlook 
in that country, for whose 400 millions of eager and able 
people he anticipates a great development, our due share 
in which, he says, lies with ourselves. There follow articles 
on the numerous openings for enterprise presenting them- 
selves in China, and the various British agencies for enabling 
them to be taken, the whole presenting a very adequate 
survey, which covers the arts of the Chinese as well as 
their industries. 


In his presidential address delivered at a meeting of 
the Institution of Petroleum Technologists, held in the 
Hall of the Royal Society of Arts last Tuesday evening, 
Professor John Cadman said we had now reached a stage 
in the awakening of Britain at which one heard on all 
sides the reiterated determination that the old policy of 
drift must cease forthwith and for ever. Never before had 
it been so essential that efficiency and activity should be 
put into the individual labours of petroleum technologists, 
From many quarters of the Empire evidence of petroleum 
was almost daily being recorded, and with the possibility 
of large reserves within the Empire a common. policy of 
development and conservation. was-indicated. 


Goop progress is being made with the sinking of the 
new colliery which is being laid out. by the Warwickshire 
Coal Company at Keresley in North-East Werwickshire. 
A depth of something like 350 yards has now been reached 
in the shafts, and the entire depth contemplated is approxi- 
mately 700 yards. Two seams of coal, one 19ft. 8in. 
thick and another 20ft., have been discovered in the 
several shafts, and there is evidence that the coals of 
» Warwickshire come together in the Keresley area in one 
thick seam, apparently in the best form. The colliery is 








to involve-an expenditure of anything up to £500,000, 
and probably. much more, and when in full working order 
it is hoped that an output of some 4000 tons of mineral 
per day will be attained. Allowing for such a turnover, 
the new colliery is calculated to have a probable existence 
of eighty years or so in front of it. 


AccorDING to a Sydney newspaper a special general 
meeting of the Electrical Employers’ Association of 
New South Wales was held in February to censider the 
situation which had arisen owing to the present shortage 
of labour in the industry, a considerable number of men 
having enlisted for active service, and a number also 
being employed by the Commonwealth authorities in 
connection with local defence. A resolution was carried 
“that the public be notified that owing to a large number 
of employees in the electrical industry having enlisted 
for active service, and a further number being employed 
by the Commonwealth Government for defence purposes, 
it is exceedingly difficult for employers in the electrical 
industry to carry out their contracts for electrical instaila- 
tions and to execute extensions and repairs within what 





would otherwise be reasonable time.” 
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THE PUECH-CHABAL SYSTEM OF WATER FILTRATION 


(For description see page 344) 
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Industrial Research. 


In the programme of his British tour, Mr. Hughes, 
the Prime Minister of Australia, includes an investiga- 
tion of the research methods of this country and 
visits to our more notable laboratories. The con- 
viction that industrial development is dependent 
upon scientific research has spread to the Antipodes, 
and in January last Mr. Hughes convened a meeting 
of representative scientists and industrialists to confer 
with him on the establishment of a Federal scheme, 
which embraces both the creation of a council for 
research and the foundation of a laboratory of 
standards. A committee was formed at the meeting, 
and some two weeks later presented a report to the 
Prime Minister. This report was brought before the 
Cabinet, and that portion of it which recommended 
the immediate appointment of an Advisory Council 
was adopted, whilst that portion which proposed the 
establishment of a permanent Federal laboratory was 
directed to stand over till the return of Mr. Hughes 
from England. A copy of the report lies before us. 
It opens with fourteen clauses, which, after recom- 
mending the establishment under Act of Parliament 
of a Commonwealth Institute of Science and Industry, 
outlines the duties which that Institute should fulfil. 
It should initiate research for the promotion of primary 
or secondary industries ; should collect information 
and disseminate it; establish national laboratories 
and control them ; promote the immediate utilisation 
of existing institutions ; found research scholarships ; 
encourage co-ordination to prevent overlapping ; 
recommend grants by the Commonwealth Govern- 
ment in aid of pure scientific research in existing 
institutions ; give assistance to educational establish- 
ments ; andsoon. With regard to the Commonwealth 
Institute, it is recommended that it should be placed 
under the direction of three salaried men, one an 
expert business man and the other two “ chosen 
mainly on account of scientific attainments and wide 
experience.” These three directors should be assisted 
by an Advisory Council of nine, representing science 
and the principal primary and secondary industries. 
Recognising that an Institute of the kind cannot be 
created in a day, and that immediate action is called 
for, the Committee recommends the immediate 
appointment of an Advisory Council to consider and 
initiate industrial research, and to collect and dis- 
seminate industrial information. Funds should be 
placed at the disposal of this Advisory Council. 

From this rough outline of the Australian scheme 
it will be seen that whilst it bears some resemblance 
to the British scheme, it has several marked differ- 
ences. The most obvious of these is the proposal to 
provide the three directors of the Institute with an 
advisory board of nine members. The industrial 
conditions in Australia are so totally different from 
those that obtain here, that it would be rash to say 
that a plan of the kind will not succeed there because 
we know it would have been futile here. It is fairly 
certain that for some years to come a very great portion 
of the research work in the Commonwealth must. be 
directed to’ the solution of agricultural and agragrian 
problems. Manufacturing industries in that continent 
are still relatively small and do not’ approach in 
importance and complexity those found here. Hence 
it is possible that where our Advisory Council-has 
found it necessary to seek the: assistance of- many 
expert committees, the Commonwealth may- be able 


‘to achieve its more limited objects with one standing 


committee. We venture to think, nevertheless, that 
she will ultimately follow the example of our Advisory 
Council and invite the co-operation in some form of 
men who have specialised knowledge of certain 
industries. It will, however, we trust, always be 


possible for Australian manufacturers to benefit by 
the fruit of researches carried out’ in Great Britain. 
We hope never to see an insular, a selfish, or a jealous 
spirit enter into the research work that may be done 
in any part of the Empire, but that each part may 
always be free to benefit by the investigations made 


‘ing for minerals. 





in another part. To this aspect of his subject Me. 
Hughes might well devote more than a little atten- 
tion. Whilst it should be our endeavour to prevent 
our present enemies, at least, from profiting by our 
discoveries, we should be glad to see the Empire as 
a whole the better for them. We want not only 
co-ordination within each country, but within the 
Empire. We are not blind to the difficulties; they 
are many and great, but they are not insuperable. 
Rivalries and jealousies which kept manufacturers 
apart are being gradually overcome, and we may 
look with some confidence to international rivalries 
disappearing also where the general good of the 
Empire is in the balance. - A very practical aspect of 
this relationship will appeal: to Mr. Hughes. It is 
proposed to set up a laboratory of standards in Aus- 
tralia. An institution of the kind is very costly to 
equip and very costly to maintain.. One exists here 
already, the National Physical Laboratory, and whiist 
we do not suggest that it could do everything for 
Australia; it could do a great deal.. Routine work 
for the Antipodes it obviously could not undertake, 
but the establishment of standards and the execution 
of research for Australian industries are quite within 
its ability. and capacity. The power, the status, the 
influence of that institution would be increased could 
it become the Imperial instead of the National Physical 
Laboratory. 

Many other features in the Australian scheme 
invite discussion, but we must pass them by—for 
the moment at least. On one subject, however, a 
word must be said, both to the Commonwealth and to 
the British Government. In addressing the meeting 
in January last, Mr. Hughes remarked that for every 
pound spent twenty shillings would be expected in 
return. There is some danger that the British 
Treasury may take the same dangerous view, and we 
would utter a warning against it. Some research may 
be directly profitable, some may appear to be wholly 
unprofitable. The Council which decides that it will 
give no countenance to work that will not at least 
pay for itself will stultify its efforts and rob itself of 
the chances of securing a great success. Something 
must be adventured. From time to time, money, and 
plenty of money, must be found for. work that gives 
no obvious and immediate return. There are two 
clearly defined kinds of research work. One sets out 
with a specific object in view—the glass research is 
a fine example—the other is in the nature of prospect- 
Its object is to examine the field 
to find if there be aught in it of value. It may strike 
a gold mine, it may strike nothing at all; but unless 
such prospecting work is undertaken the gold mine 
will never be found.. We do not always know where 
the treasure lies and have only to discover the best 
means of reaching it. We have sometimes to spend 
much time hunting this way and that in the hope 
that it may be here or there. Hitherto such work 
has been done casually by individuals—need we quote 
Faraday’s electrical discoveries ?—and probably a 
great deal of it will always be done in the same way, 
but if the Governments of countries desire to take 
part in such discoveries they must be prepared from 
time to time to risk money in adventures which may 
lead to nothing. Much of this kind of work may be 
described as pure science, but there is much of it 
that has a distinct industrial flavour, as, for example, 
the alloys research work of the Institution of Mecha- 
nical Engineers or much of the metallurgical work 
done, to quote a single instance, at Sheffield Uni- 
versity. In such cases the primary object is to increase 
knowledge and no direct aim is in view. At the same 
time, everyone is aware that at any moment something 
of industrial value may be discovered. We say with 
confidence, then, that if Governments decide to 
subsidise research they ought not to neglect such work 
as this, and that the last thing they should expect is 
an immediate return of twenty shillings for every 
pound expended. 


The Filtration of Water. 


Ir is somewhat hard to understand why such a 
paper as that on * ‘Theory and Practice in the Filtra- 
tion of Water,” which was read by Mr. Walter 
Clemence on Friday of last week before the Institution 
of Mechanical Engineers, should have been presented 
to that body. There was nothing whatever of 
mechanical engineering in it, and but little engineering 
of any kind. It was in reality a lengthy dissertation 
—so lengthy that it had to be read in a much curtailed 
form—on the relative merits of different systems of 
filtering water, and was much more fitted for delivery 
before; say, the Institution of Water Engineers, or 
at any rate before the “Civils” than before the 
“* Mechanicals.” Whether it was appropriate or not, 
however, the paper contained a good deal of interest- 
ing matter, though many of the statements made were, 
to say the least of them, controversial, nor did they go 
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unchallenged during the brief discussion which 
followed. An abstract of the paper, which will be 
found on page 344, summarises most of the matters 
touched upon, so that it will not be necessary to deal 
with them in detail here. The author is connected 
with a well-known French firm which has developed 
and applied in a number of cases a system of filtra- 
tion of water, and it was not surprising, therefore, 
the* ue should be a strong advocate of that system. 
Nor is it surprising, either, that he should call in 
question—to use quite a mild expression—the effici- 
ency of other processes. As concerned the ordinary 
system of slow sand filtration, he complained that, 
owing tothe necessity of frequently scraping the 
surfaces of the filter beds, it was necessary to provide 
a much larger total filtering surface than would be 
necessary if the filters could be worked at something 
approaching their maximum rated speed for prolonged 
periods ; that the labour required for cleaning the 
filters, and removing, washing and replacing the sand, 
is considerable ; and that there is a constant waste of 
water—which in the majority of cases has to be 
pumped from a lower level—whenever a filter is 
emptied for cleaning, or when the effluent is run to 
waste during the process of ripening a filter, and also 
for washing sand, an operation which must always be 
carried out with filtered water. As regarded the 
so-called mechanical filter, he was even more severe 
in his comments. The advocates of the “ mechanical 
filter,” he asserted, supported the theory that the 
bacterial purification of water by filtration was chiefly 
due to the mechanical action of straining, and had 
developed an apparatus in which a film is created 
artificially by the use of a coagulant, and a high speed 
of filtration adopted. These persons, he said, con- 
sidered the filtermg film essential, but he contended 
that it was a disadvantage, first, that the purification 
of the water should be dependent upon a single 
operation carried out with great rapidity, and, 
secondly, that the sole line of defence against the 
passage of pathogenic organisms through the filter 
should consist of an artificial gelatinous film. There 
were, he pointed out, incidentally, the further draw- 
backs of the necessity for using chemical coagulants, 
and for providing mechanical devices for agitating 
the filtering medium during the process of cleansing. 


Both systems, therefore, the ordinary slow sand 
filtration and that by rapid mechanical or pressure 
filters, have, according to Mr. Clemence, fatal faults. 
But, unlike the general run of critics, he was not 
destructive only ; he had something which, he urged, 
had the good points of both systems and the failings 
of neither, to offer in their place. It was what is 
known as the Puech-Chabal system of filtration. 
Put in very simple terms, this system is nothing but 
ordinary slow sand filtration in which practically all 
matters in suspension have been removed before the 
water is fed on to the filters, so that it cannot clog 
them up and reduce the rate of filtration. These two 
French gentlemen, much as they have done to put 
the system of multiple filtration—as it is termed— 
into a working form, were not the originators of the 
idea. The first to propose the clarification of the 
water prior to applying it to the filters proper was a 
Mr. Alexander T. Walker, who actually took out a 
patent for his arrangement a number of years ago. 
To Messrs. Puech and Chabal, however, must be 
given the credit for the working out of numerous 
details and the laying down of many successful 
installations. In the system of multiple filtration, 
exactly the same materials are—except in special 
cases such as with upland water containing acidity— 
used as in ordinary slow sand filtration, only they 
are arranged in inverse order. Instead of the water 
passing first through fine sand, then through layers of 
coarser and coarser sand, and finally through gravel 
or pebbles, it is made to pass first through the gravel 
or pebbles and then through finer and finer materials 
until, with all matters in suspension removed but by 
no means entirely purified itself, it reaches the final 
fine sand filter. This very inversion of procedure 
has enabled the rates of flow through the different 
classes of materials to be varied according to their 
coarseness, which is impossible in the ordinary slow 
sand filter. Through the coarsest material the rate, 
in the Puech-Chabal system, is fastest, through the 
finest it is slowest ; and this, the introducers maintain, 
to be, for reasons which we have not space to enter 
into at the moment, correct in theory. Further than 
this, they maintain that a slimy layer made up partly 
of deposited solids, consisting of alge, silt, &c., and 
partly of bacteria, is not only not necessary for the 
proper filtration of water, but is even a hindrance. 
They assert that the whole of the purification is due 
to the nitrifying action of bacteria and in no sense to a 
straining action; that the bacteria do their work 
by forming a covering of nitrifying material round 
each grain of sand, these coverings eventually merging 
together and filling up all the interstices between the 





grains so effectively as to enmesh and nitrify bacteria 
no matter how small. Yet the material which can 
arrest the progress of these minute organisms offers, 
they claim, but little hindrance to the passage of 
water. They lay stress on two points. The first is 
that it is necessary for the nitrifying bacteria to 
permeate as thoroughly as possible the whole mass of 
the sand of the final filter ; and the second, that they 
should have free access to oxygen and not be deprived 
of it by the impenetrable slimy film of the ordinary 
slow sand filter. The Puech-Chabal system, therefore, 
aims at doing away entirely with the leading feature 
of the ordinary slow sand filter. 

The question of the best method to employ for the 
filtration and purification of water cannot be settled 
by mere dogmatic assertions. It is no more true that 
any one stereotyped treatment is the best to employ 
for dealing with all classes of water than it is to say 
that one method of sewage disposal is applicable in 
an‘yand every case. There is no doubt whatever that 
for nearly a hundred years now slow sand filtration 
has given remarkably good results even when dealing 
with water obtained from polluted sources. There 
isno doubt, either, that good results have been obtained 
with different types of mechanical filters and with 
the Puech-Chabal system, but he would be a hardy 
man who entirely condemned any two of these three 
methods and asserted that the third was better from 
every point of view than either of them. There are 
certainly drawbacks in all three systems. In the 
ordinary slow sand filter in proportion as its efficiency 
as a purifier increases so its ability to allow the passage 
of water through it diminishes. In the mechanical 
or pressure filter it is necessary to employ coagulants, 
and generally, though not always, to have pumping 
machinery to provide the requisite head or pressure 
to operate the apparatus. In the Puech-Chabal 
system there must be numerous pockets or beds of 
varying dimensions to hold the differing grades of 
materials, so as to ensure the varying rates of flow, 
and there must be a compressed air plant to effect the 
cleaning of the materials in all the beds except the 
final sand filter. The latter, even, must have its top 


layer removed occasionally, though not, naturally, 


as often as is necessary with the ordinary slow sand 
filter. With the latter, the removal of the top layer 
of sand, and with it of the film that has formed on it, 
undoubtedly reduces the efficiency of the filter for 
the time being, and until, indeed, a new film has 
formed. With the Puech-Chabal system the reduction 
in efficiency after scraping is said not to be nearly so 
great nor to last as long. The real point at issue 
between all the parties is the necessity or otherwise 
for this filtering film. It is hard for the water engineer 
who has a century of experience—his own and that 
of others—to back him up, to believe that. the film 
which he has so long relied upon and striven to obtain 
on his filters is wrong. He would, not unnaturally, 
shudder at the idea of a slow sand filter used without 
this film and at steps being actually taken to prevent 
its formation. Yet, after all, is not the film present 
in the final filter in multiple filtration? It is true 
that it is not in the form the slow sand filter man is 
accustomed to—that is to say, all at the top—but 
as we understand the matter, what it is sought to 
obtain in the multiple system is the formation, to the 
lowest possible depth in the bed, of a layer or covering 
of ‘‘ something” round each grain of sand, so that all 
the grains may be connected together as it were with 
a binding material which, while it causes but little 
obstruction to water will not let the harmful bacteria 
pass through it. If this be so, then to all intents and 
purposes there is a thick filtering film, which, unlike 
that on the surface of the slow sand filter, which may 
become highly impervious to water, hardly interferes 
with its passage. If this view of the matter be 
correct, then the advocates of slow sand filtration are 
robbed of their chief argument against multiple 
filtration, and the only things which would count in 
deciding which of the two systems to choose would be 
capital outlay and working costs. It would seem that 
the whole matter calls for careful investigation rather 
than for acrimonious discussion, and we would specially 
deprecate the wholesale condemnation of “existing 
systems. A filter which may be totally useless for 
one particular water may be exactly what is required 
for another. 








BRITISH MACHINERY AND THE RUSSIAN 
MARKET. 
By P. GUREWITCH. 
No. ITI.* 
Mintnc MACHINERY. 

We now come to the consideration of the needs of 
the great mining industries of Russia. Mining 
machinery is registered in the British statistics in a 
special class. Of the total exports of these machines 
from the United Kingdom in 1913, value £1,018,150, 
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only 3.7 per cent., value £38,214, was exported to 
Russia. As this class of machines is very difficult 
to define, unfortunately no comparison can be made 
with other countries, which have not special registra- 
tion for it. 

Russia’s mining industry is concentrated, as is 
well known, chiefly in the south, where the mines are 
mostly in the hands of French and Belgium companies. 
These companies gave preference when possible to 
Belgium and French machines. The chief provider 
of mining machinery was, however, Germany, all 
large German manufacturing companies having their 
representatives in South Russian coal and iron 
districts. Of the machines used in mining industry 
only stamping machines and machines for sorting 
and washing coal and ore are separately registered 
by German statistics. Machines of these kinds 
were exported to Russia in 1913 to the value of 
M.1,375,000. 

The future prospects for the trade in mining 
machines with Russia are excellent. After the war 
Russia’s coal and ore production will be considerably 
increased, as ali easily available supplies were 
used up long ago. Moreover, the imports from 
abroad, which were very considerable during the 
last few years, will hardly reach their former propor- 
tions in the period immediately following the con- 
clusion of peace. Consequently Russia will be 
forced to pay increased attention to its own coal 
and ore production. 


Russtra’s Coat Propvuction. 


The development of Russia’s coal production 
before the war was increasing at a rapid rate. From 
1900 up to 1910 production had increased 90 per 
cent., while England’s in the same time increased 
20 per cent., Germany’s 50 per cent., and that of the 
United States 65 per cent. 

Russia’s rate of development in industry during 
these ten years was, however, more rapid, conse- 
quently the demands of coal could not be covered 
by the inland production, although during the last 
three years # further important increase in Russian 
coal production has taken place. From 24,940,000 
tons in 1910 it rose in 1911 to 28,415,000 tons, in 
1912 to 30,910,000, and in 1913 to 33,900,000 tons. 
For comparison one may mention that England 
produced in 1913 287, Germany 192, France 41, and 
Belgium 23. million tons coal. 

The chief coalfield in Russia is the Donetz Basin 
(South Russia), where in 1912 21,285,000 tons were 
brought to the surface. The second is the Dombrowa 
Basin (Russian Poland), where 6,462,000 tons were 
raised ; 90 per cent. of which was consumed by the 
Russian Polish provinces, only about 10 per cent. 
going to the West Russian provinces. Central and 
Southern Russia, the Russian railways, &c., are 
supplied with Donetz coal. Small quantities of 
coal mined in the Urals, Caucasia, Moscow Basia 
and Siberia are only of local importance, although 
in Caucasia as well as in Siberia vast undeveloped 
coal beds await the enterprise of the capitalist. 
Siberian coal is, however, on account of the enormous 
distance and high railway freights, not likely ever to 
be of importance for European Russia. On the other 
hand, it will be of great service to the factories which 
will certainly be built in the near future in Siberia. 
Even now the Siberian towns are trying to get the 
manufacturers, who have had to evacuate their 
factories in West Russia, to settle in Siberia by 
calling attention to the quantities of cheap coal at 
disposal. 

The part of Russia worst off for coal supplies is 
found in the Baltic provinces—which possess a highly 
developed industry* and the Petrograd district, with its 
important metal industry and its yearly production of 
the value of about £50,000,000. The coal freights 
to these two districts from the far distant. Donetz 
Bassin were so high that factories, electrical works, 
&c., with few exceptions, used imported coal almost 
entirely. In consequence of the low shipping 
freights imported coal was always cheaper than the 
home coal in spite of the high import tariff—amount- 
ing at the western frontiers to about 2s. per ton and 
about 8s. at southern ports. This is why Russia, 
with its total coal consumption of about 41,600,000 
tons, imported in 1913, according to Russian statistics, 
about 7,700,000 tons of coal, among which were 
4,000,000 tons from England and 3,130,000 from 
Germany. According to the statistics of the export- 
ing countries, England, however, exported 6,000,000 
tons to Russia—7.8 per cent. of England’s total 
coal exports of 77 million tons—while Germany 
exported to Russia only 2,112,000 tons, that is, 
about one million tons less than given in Russian 
statistics. This may be explained by the inexactitude 
of Russian statistics with regard to the origin of 
imported goods. 

Russia, however, took by no means the first place 
as consumer of English coal, as England exported in 
1913 to France 13 million tons, to Germany 9, to 
Italy 8.4, to Austria 6, and to Belgium 2 million 
tons, but as a coal provider to Russia England 
played a more important part than Germany, which 
exported to Russia only 6 per cent. of its total coal 
exports of 34,600,000 tons. 

In 1914, on account of the war, the English 
coal exports to Russia, according to Russian statistics, 





* The yearly production of the Riga district alone was worth about 
£20,000,000. 
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fell to 2,430,000 tons-—decrease 39.8 per cent.— 
and the German exports to Russia to about 2,000,000 
tons—decrease 37.5 per cent. The Donetz coal 
mines were therefore obliged to supply the North- 
Western Russian provinces with coal too, and as 
the coal consignments to other provinces had to be 
curtailed, a coal famine resulted. These conditions 
will last some time after peace has been concluded, 
forcing the Russian coal mines to increase their 
production Hence it is safe to say that the demands 
for mining machinery in Russia will increase. greatly 
after the return of normal conditions. 


Russta’s Coke PRopvuctTIon. 


Russia’s eoke production will also be increased 
after the war, as in 1913 she had to import 400,000 
tons from Germany (value R. 4,789,000) and 154,000 
tons from England (value R. 1,810,000). The 
total coke exports from Germany amounted in 1913 to 
6,400,000 tons and from England to 1,250,000 tons. 
Russia’s inland coke production in 1913 amounted 
to about 4,000,000 tons only. 
that demands for coke-producing installations in 
Russia will be very large, whilst the already existing 
coke furnaces will have to be entirely renovated 
after the war. Till now little attention has been 
given by Russian coke producers to the most important 
branch of this industry, namely, recovery of by- 
products, such as benzol, &c., which are necessary 
for the manufacture of explosives and dye. Hence 
Germany could export to Russia in 1913 coal tar 
to the value of M. 1,106,000, benzol M. 379,000, and 
anthracene, phenol, &c., M. 500,000. To become 
independent of Germany with regard to these 
important products Russia is endeavouring to recon- 
struct her coke ovens in order to make these by- 
products herself. Unfortunately, in consequence 
of the searcity in firebricks, of which Germany alone 
exported £210,000 worth to Russia in 1913, as well 
as the small number of experts.in this branch, recon- 
struction has been checked. 


Russta’s NAPHTHA PRopUcTION. 


For purposes of comparison with the above figures 
of the Russian coal and coke production, a few 
remarks are here made regarding the Russian naphtha 
industry, as naphtha is used in many factories, 
steamers, &c., for fuel instead of coal. This should 
be all the more interesting, as English capital is 
heavily invested in the Russian naphtha industry. 
Even during the present war two new English com- 
panies have been founded: The North Caspian Oil 
Corporation (capital £1,100,000), for winning naphtha 
in Ural and Caucasia, and the ‘“‘ Terek General Oil 
Company, Limited ’’ (capital £500,000), for exploiting 
the naphtha districts of Terek and Grosny. Of 
the world’s naphtha production of 52,552,000 tons 
Russia delivered in 1913 9,247,000 and the United 
States 33,126,000 tons. In 1914, however, the 
Russian naphtha production fell to 9,173,000 tons, 
while that of the United States rose to 38,126,000 
tons. In comparison with 1901 Russia’s naphtha 
production sank by about 2,300,000 tons, as in that 
year 11,571,000 tons were produced. This decrease 
has taken place in the four oldest oil-producing 
districts of Baku. 


Russtra’s Iron PRODUCTION. 


The pig iron production in Russia has increased 
extraordinarily in recent years. From 2,754,00€ 
tons in 1908 it rose to 4,119,000 tons in 1912, showing 
an increase of 1,365,000 tons, or 50 per cent. It was 
in 1912 nearly equal to the French pig iron production 
of 4,870,000 tons, and half as large as the English 
production of 8,751,000 tons. For purposes of 
comparison it may be here mentioned that Germany 
alone of the European pig iron-producing countries 
can show an increase in production of 50 per cent. 
during the same period, Germany’s pig iron produc- 
tion in 1908 amounting to 11,616,000 tons and in 
1912 to 17,582,000 tons. The pig iron production 
of the United States only rose higher during the 
same period, amounting in 1908 to 15,936,000 and 
in 1912 to 29,727,000 tons. 

Russia’s requirements in iron, however, increased 
more rapidly than her pig iron output, so that a 
dearth prevailed, causing the prices of this important 
material to rise enormously. In 1913, according 
to Russian statistics, pig iron to the value of 
R. 3,069,000, iron R. 3,782,000, and steel R. 2,109,000 
were imported. The Russian imports in iron and 
steel, including rails, from England amounted to 
R. 1,504,000 in 1913. 


Russtan Copper PRODUCTION. 


In 1913 also copper worth R. 4,289,000 was 
imported into Russia, although having great wealth 
in copper mines in Ural, Caucasia and Siberia, she 
could have easily covered her yearly requirements of 
40,200 tons. Her inland copper output in 1913 was 
34,300 tons only. 

_ The total value of all unworked metals imported 
into Russia in 1913 was 52.7 million roubles, against 
43.6 millions in 1912 and 22.6 millions in 1909. Tin 
was imported to the value of R. 11,947,000, lead 
R. 11,098,000, zine R. 5,650,000, nickel R. 5,518,000, 
and aluminium R. 1,490,000. Without doubt, after 
the war, provided the adverse influences already 
mentioned are removed, Russia’s metal production 


It is certain, then,. 





will grow rapidly and tremendously. Hence her 
requirements in mining machinery will be very large. 





UNENUMERATED MACHINES. 


Machines classed under this group in the English 
statistics to the value of £575,491 were exported to 
Russia in 1913. The toal export value of these 
machines from England was £13,148,346, the exports 
to Russia being only 4.4 per cent. Under this class 
the most various types of machines were registered 
in the English statistics. It may, therefore, be of 
great interest to the English manufacturers and 
exporters to know which machines and in what 
quantities, besides those mentioned above, were 
exported to Russia. 

(a) Ftour Mitzi MAcHINERY. 

Russia being chiefly an agricultural country with 
@ population of 165 millions, naturally possesses a 
great number of mills—about 5000 water and wind 
mills, as well as about 4500 steam mills. In South 
Russia alone there are over 2500 steam mills. 
Accordingly, her requirements in milling machinery 
are very large, and were mainly satisfied by Germany 
and Switzerland. 


(6) MacHINES FOR THE CLay, Lime AND CEMENT 
INDUSTRIES. 


Russia required large quantities of these machines 
for her 2500 brickworks, about 100 cement factories, 
70.pottery factories, 350 glass factories, &c. The 
German export of these machines was, in 1912, 
worth M. 1,894,000, and rose in 1913 to M. 4,908,000. 
Russia’s chief furnisher of these machines was, as in 
all other machinery, Germany. Eight of the most 
important German firms in this industry had branches 
or general agents in Russia, while four did business 
direct with the Russian factories. 


(c) MACHINES FOR THE WooD AND TIMBER INDUSTRY. 


The timber trade and wood industry form, on 
account of Russia’s wealth in forests, as is well 
known, one of the most important branches of the 
Russian industry, and is very capable of develop- 
ment. She has 2800 sawing mills and about 1000 
factories for wood-working, and their requirements 
cannot be satisfied by the Russian machinery in- 
dustry. Some of the most important German 
factories for wood-working machines had branches in 
Moscow in order more effectively to canvass the 
Russian market, while others endeavoured either to 
get into business relations with Russian buyers 
direct or through agents. Besides German wood- 
working machines the Swedish machines enjoy a 
good reputatiun, and several Swedish machine 
factories of this kind had also branches in Petrograd 
and Moscow. In 1913, 2283 wood-working machines, 
value M. 2,711,000, were sent from Germany alone to 
Russia. 

In the figures given above for the total machinery 
exports of England, Germany, Switzerland, and the 
United States, the export of electrical machinery 
and motor cars has not been included, as these 
machines are registered in the exports statistics 
separately. : 

ELECTRICAL MACHINERY. 


The export of electrical machinery in 
as follows :— 








Exports to 
Russia in 
Exports to Total per cent. of 
Russia. exports. the total 
exports. 
Per cent 
England ; £60,900 £2,269,000 2.7 
Germany .. ..| M.7,876,000 | M.64,403,000 12.6 
= £385,000 | = £3,220,000 
Switzerland .. 3,278, 000F. 20,353, 000f. 16.1 
= £130,000 = £814,000 
United States — $7,261,000 5 
= £1,452, 
Total — £7,755,000 











These figures show that the export of electrical 
machinery from England to Russia was very small 
and played a very unimportant roll in English 
exports. In 1913, even Switzerland exported double 
the quantity of electrical machinery to Russia that 
England did, and the German export of these machines 
to Russia was nearly 6.5 times higher than England’s. 

As shown above, the competition of Germany 
and the United States will be much keener in these 
and other neutral countries after the war, so that 
the English manufacturers of these machines will 
be forced to bestow more attention on the Russian 
market. 


Motor Cars. 


The importation of motor cars into Russia experi- 
enced an enormous development during the last few 
years before the war. In 1901 only forty motor cars, 
value R. 42,000, were imported into Russia. In 
1907 the number rose to 563, value R. 1,924,000, in 
1910 to 1844, value R. 6,720,000, and in 1913 to 5350 
value R. 17,000,000. 

The rise in the German motor car export trade to 
Russia has been especially greet during the last 
few years. In 1909 it was worth M. 2,758,000, in 


| the following year it rose to M. 5,102,000, in 1912 





already to M. 12,610,000, and in 1913 it reached the 
enormous value of M. 21,054,000. It has increased 
nearly eightfold in five years. In 1913 alone 
it increased by M. 8,444,000, or 67 per cent. 
While five years ago French motor cars ruled the 
Russian market, they were being crowded out more 
and more every year by the German product. ‘There 
existed in Germany hardly one important motor car 
factory which did not possess its own branch or several 
agents in Russia. One-quarter of the total German 
motor car exports going to Russia, the importance 
of the Russian market for the German motor’ car 
industry is quite clear. 

In recent years the American motor car.industry, 
with its enormous production, has selected the Russian 
market for special attention «nd has thrown large 
quantities of cheap standare!-made cars on the 
Russian market. American cars, however, are 
regarded as being too lightly built for the badly-kept 
Russian roads. 

The Russian home motor car trade is in 4 
very backward state of development, having a value 
of only about R. 2,000,000. The Russian Baltic 
Wagon Factory in Riga is the sole factory engaged 
in motor car production in Russia.. Its production 
was, however, of little importance. In 1911 only 
50 cars, in 1912 127, in 1913 300 cars were produced. 

The foregoing statistics have been put together 
in order to show the extent of Russia’s requirements 
in various machines, what part of these requirements 
Russia itself can satisfy, how large the machine 
importation to Russia was, and how this importation 
is divided over various countries chiefly engaged in 
the manufacture and exports of machinery of all 
kinds 


The voluminous material has been dealt with in 
various sections in order to place every manufacturer 
and exporter, interesting himself in certain machines, 
in a position to find with a little trouble the necessary 
information about the exports of the chief countries 
exporting to Russia as well as the total exports of 
these machines. 

In the second part of this series the chief reasons 
of the weak development of the Russian machine 
industry will be dealt with, namely, the Russian 
tariff policy, as well as the reasons of Germany’s 
trade expansion in Russian markets, especially as 
the question of Russia’s present and future tariff 
policy is of vital interest to and affects the English 


‘machinery industry in no small degree. The English 


machinery exports to Russia even before the war 
amounted to over Il per cent. of England’s total 
machinery exports, and it greatly depends on, Russia’s 
future tariff policy whether these important exports, 
worth about four million pounds sterling, are promoted 
or checked. 








BOOKS OF REFERENCE. 





Very varied information concerning the Port of London 
and its shipping is contained in the little annual, “‘ London 
Shipping,” the 1916 edition of which has just reached us. 
First of all, there is a personal index giving the names— 
and the pages on which they are mentioned—of the 
directors and chief officials of the shipbuilding companies 
referred to in the book. This is followed by a list of 
the shipowners of London, in which various data concern- 
ing the different lines trading to London—including lists 
of their fleets—are given. Then there is a list of ship- 
brokers, and after that a section devoted to the Port of 
London Authority and its docks. In this reference is 
made to the new dock which is being constructed to the 
south of the existing Albert Dock, to the widening of the 
quays and the construction of new sheds and other im- 
provements at the East India and West India Docks, 
the building of a new jetty at the London Docks and the 
extension of Tilbury Dock. A full list of the graving 
docks of the port, with their sizes, depths of water on 
sills, &c., is also given. The next section deals with the 
Port’s railway facilities. In the Technical section which 
follows particulars are given concerning Lloyd’s Re «ister, 
the British Corporation, the Bureau Veritas, the Institution 
of Naval Architects, &c. The last section but one is 
devoted to marine insurance, and the last gives lists of 
officials of the Admiralty, the Board of Trade, Trinity 
House, the Shipping Federation, the Consulates, the 
Chamber oi Commerce, &c. The little book is published 
at the offices of the Journal of Commerce, 37, Waibrook, 
E.C., price Is., or by post Is. 3d. 





A BOOK of reference which is always welcome is ‘‘ The 
Universal Electrical Directory ” (J. A. Berly’s), which is 
published by H. Alabaster, Gatehouse and Co., price 
£1 1s. post free, or without the Continental and U.S.A. 
Sections 12s., also post free. If it were not for the preface 
of this—the twenty-fifth annual edition—no one would be 
avle to tell, from any signs patent in the volume, that we 
had been at war for over a year and a-half. Everything in 
the book appears to be just as usual. There are the 
British sections with their 15,100 names; Colonial and 
General sections with 7590 names; the Continental 
sections with 7500 names, and the United States sections 
with 5450 names. The user is, however, warned with 
regard to the Continental sections—the names in which, 
apparently, remain as in the 1914 edition—that many 
changes must necessarily have occurred since the declara- 
tion of war, and that the accuracy of the names and 
addresses on the Continent and in some other countries 
involved in the struggle cannot be guaranteed. That, 
however, is a little matter, at any rate as far as Germany, 
Austria-Hungary and Turkey are concerned. In all other 
respects the present issue is evidently going to be as useful 
as those which have gone. before it—and that is saying a 
great deal. 
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INSTITUTION OF NAVAL ARCHITECTS. 
No. II.* 


WEDNESDAY AFTERNOON. 


At the afternoon meeting on April 12th the two 
papers by Mr. Charles H. Lees, “The Law of Skin 
Friction of a Fluid in Stream Line and in Turbulent 
Motion along a Solid of Great» Length,” and by 
Mr. G. S. Baker, “ Skin Friction Resistance of Ships 
and our Useful Knowledge of the Subject,’ were 
made the medium of a joint discussion. Of the 
former we give an abstract below and with the 
latter we hope to deal in a later issue. 


FRICTION OF FLUID IN STREAM LINE. 


The problem of the resistance experienced by a oy or other 
long pointed body in motion parallel to its length on the surface 
of water is a difficult and complicated one, largely owing to the 
fact that the resistance is due to three causes :—First, the 
frictional resistance of the water moving past the surface of 
the body and ———- at speeds of 5 or 6 knots to 80 or 90 per 
cent., and at speeds of 20 knots to 50 per cent. of the total 
resistance. Secondly, the resistance due to the formation of 
eddies alongside and in the wake, which in ships of good form 
Mr. Wm. Froude estimated at about 8 per cent. of the total 
resistance. Thirdly, the resistance due to wave making on the 
surface of the water, which at s of 6 to 8 knots may be 
only a few per cents., but at 20 knots becomes 40 per cent. of 
the total. 


The frictional resistance, forming as it does more than half 
the total, has been the subject of careful measurement by Mr. 
Froude in this country, by Tideman in Holland, and by Geber 
in Germany. Each made use of long flat boards towed under 
water with their breadths vertical and their top edges an inch 
or two below the surface of the water to diminish surface waves 
to a minimum. Mr. Froude’s boards were ,;;in. thick, 19in. 
broad, and up to 50ft. in length, and were towed at speeds 
between 100ft. and 800ft. per minute. Each arrives at the con- 
clusion that the skin friction F of such boards is so ee by 
F = f AV", where / is the frictional constant depending on the 
nature of the wetted surface of the solid, A is the area and V the 
velocity of that surface ; n is a tant which depends on the 





nature of the surface of the solid, and for the freshly painted hull 
of a ship is generally taken 1.83. According to ude, the 
frictio: resistance is nearly independent of the form of the 


section of the body moved through the water so long as the 
wetted perimeter of the section remains the same. 

The risk involved in extending this expression from flat 
boards 50ft. by 2ft. moving with speeds not exceeding 800ft. 
per minute to ships 800ft. long, 90ft. beam, and speeds of 
26 knots, é.e., 2600ft. per minute, has been felt by all, but the 
fact that no serious discrepancies have been found shows that 
it is not far from the truth. The subject will be put on a much 
firmer basis when data for bodies of intermediate size have been 
secured, by measurements made on submarines 100ft. to 200ft. 
long towed under water. In view of the limited range of the 
experiments on which the formula for the frictional resistance 
is based, it seems desirabl ider the evidence provided 
in support of, or in opposition to, the formula by experiments 
in other directions, As several new results have been reached 
during the past four or five years, it seems advisable to put them 
before naval architects for their consideration. 


The author then digscusses—(1) the Frictional Resist - 
ance of the Flow of Fluids through Pipes, and (2) the 
Resistance to the Motion of Long Bodies towed through 
Wide Pipes. With regard to these considerations he 
observes :— 


The results calculated from the pipe formula and constants 
exeeed those observed by Froude for the last 34ft.—in a body 
50ft. long—by about 5 per cent., but the agreement is sufficiently 
close to show that there is in all probability an intimate con- 
nection between the frictional resistance of the after portion of 
a long towed body and that of water flowing through a pipe. Till 
the process by which frictional forces are introduced in eddying 
motion are better understood, and a general theory has been 
developed, it will be impossible to make use of this connection 
to the best advantage. In the meantime, it seems desirable 
that experiments should be made with a view to determining 
to what extent the propositions with regard to bodies of equi- 
valent resistance in stream-line motion may be carried over to 
eddying motion, and, if it should prove they cannot be, to deter- 
mine the corresponding propositions for eddying motion. 

He then enters into a mathematical discussion of 
the Properties of a Two-power Formula for Skin Friction 
of Long Parallel Mid-bodies. A final and short 
section of the paper is devoted to the Frictional 
Resistance due to Keels in Stream-line Motions, with 
regard to which he says :— 


When we pass from speeds which give only stream-line motion 
in the fluid to speeds high enough to produce eddying or turbulent 
motion, we get little guidance from theory. Froude’s experi- 
ments of the effects of bilge keels on the Greyhound indicated 
that they increased the frictional resistance to a small extent 
only. This is in keeping with what would be expected from the 
stream-line theory, but that theory cannot with any confidence 
be extended to cases involving eddying motion without further 
experimental work. It is, however, probable that the additional 
frictional resistance due to a keel is at low speeds considerably 
less than the value as usually calculated from the added surface. 


The paper concludes with the following plea for 
further experimentation :— 


The foregoing pages serve to emphasise the fact that while 
in the case of stream-line motions the general theory is capable 
of giving us interesting and important results with regard to 
the frictional resistances of long bodies, in the case of eddying 
or turbulent motions the absence of a general theory forces us 
to use empirical formule over ranges much wider than are 
covered by the original measurements. It is of prime importance 
that further measurements should be made on bodies which 
lend themselves to simple theoretical treatment in order to build 
up @ satisfactory theory. In the meantime, it seems justifiable 
to make what use we can of the propositions established for 
stream-line motions, and of the connection between the frictional 
resistances of pipes and of long bodies towed through fluids, 
when the motion in the fluid is eddying or turbulent. 


Mr. R. E. Froude, in a written contribution to 
the discussion, said that the fault he found with 
Mr. Lees’ otherwise interesting and suggestive paper 
was that it ignored a certain fundamental difference 
in régime between the skin friction in a long pipe and 
that of a plane or body of whatever length travelling 
in open water. This difference had to do with what, 
in open water skin friction, was termed the frictional 





* Ho. I. appeared April Mth, 


wake. This belt of fluid, from the nature of the 
case, progressively increased in effective thickness, 
with increasing distance sternward from the leading 
end of the surface, and this progressive increase in 
thickness. was necessarily accompanied by a corre- 
sponding decrease in the rate of shear in the fluid, and, 
therefore, also in the frictional force per unit of 
surface area. In a pipe there was a system of 
established and unchanging motion, with frictional 
force satisfied, not as in open water, by the imparting 
of momentum, but by a uniform statical gradient of 
pressure along the pipe. He did not wish to suggest 
that pipe skin friction observations could be of no 
assistance in the study of open water skin friction. 
On the contrary, it seemed that pipe skin friction 
experiments afforded special facilities forthe empirical 
study of the main factor in the problem, namely, the 
relation of rate of fluid shear to concomitant shear 
stress, under various conditions of flow, and, as an 
instance of this, he would point to the pipe experi- 
ments described by Dr. Stanton in his Royal Society 
paper of June 29th, 1911. Once adequate knowledge 
on this head had been obtained, it did not seem in 
the nature of things impossible to apply such know- 
ledge synthetically to the conditions of the open 
water problem. 

Mr. Sydney Barnaby thought that the experiments 
Mr. Baker had been making on roughness of surface 
most important. The poor propulsive coefficient of 
many high-speed ships, particularly destroyers, had 
been put down to the rapidity of revolution of the 
propellers, whereas it was largely due to the use of 
high tensile rivets, which it was impossible to keep 
flush with the skin of the vessel. As regarded the 
question of temperature, it was interesting to hear 
that it made practically no difference to the ship. 

Professor T. B. Abell said that mathematical 
investigation of skin friction problems was very 
valuable, but Mr. Baker had given some results of skin 
friction based on resistance experiments of merchant 
ships at low speeds, and he was able to show that 
the actual resistance was always greater than the 
calculated skin friction. He suggested that instead 
of measuring only the resistance at low speeds, 
two models should be taken and an attempt made to 
obtain the total resistance curves of both models, 
which would be of different scales. The eddy resist- 
ance should be separated from the pure skin friction 
resistance. Mr. Baker called attention to the need 
that on small models the roughness on the model 
should be “similar”? to that of the ship, but that 
only applied, he thought, to cases coming within 
Lord Rayleigh’s law of dynamic similarity. 

Professor W. E. Dalby expressed his interest in 
Mr. Lees’ paper. The author had not only devoted 
attention to a high mathematical investigation, 
but had shown how the results might be applied to 
the special problems of naval architecture. What 
was needed was a large scale experiment such as 
could be carried out by using a ship like the Maure- 
tania to tow a number of ships. By such a method 
many problems connected with ship resistance 
might be solved. 

Sir Archibald Denny thought that some of the 
money which had been allocated by the Govern- 
ment for research work might well be applied to 
further experimental work on this subject. 

Mr. C. H. Lees, in a short reply to the discussion, 
said that he recognised the differences pointed out 
by Mr. Froude, but his object in drawing a parallel 
between the flow of water in pipes and that of a body 
in open water was rather by way of suggestion. 
He believed that pipe skin friction experiments 
would be helpful, as there was some common relation 
between the two things. With regard to Mr. Froude’s 
suggestion that shape made no difference, Mr. Baker’s 
work had shown that it did have an effect, and in the 
direction which he (Mr. Lees) had suggested. That 
was a very important fact to be demonstrated by 
experiment. On the subject of the large-scale tests 
which had been proposed, a great deal of information 
might be obtained by towing a submarine. At 
present there was nothing between the model and the 
actual ship, and the use of a small-size submarine 
would bridge over the gap. 

Mr. Baker, in his reply, said it would be very 
difficult to reproduce the rivet effect in a model. He 
hoped that large-scale experiments on skin friction 
might be carried out. He understood that Professor 
Lees was intending to carry out some experiments at 
the East London College in connection with turbulent 
flow, and he hoped that if any progress had been 
made with those experiments, Professor Lees would 
add something on the subject to his paper. Experi- 
mental work was needed, as at present there was no 
basis for some of the assumptions made by Professor 
Lees in his paper. 

Professor T. B. Abell then read a paper dealing with 
“‘ Experiments to Determine the Resistance of Bilge 
Keels to: Rolling,” of which an abstract follows :— 


EFFECT OF BILGE KEELS. 


The ye cere employed is shown in Fig. 1. It consisted of 
& prism of wood 6in. square and 12in. high, suspended by means 
of three wires, so as to be wholly immersed in water in a tank 
measuring 3ft. by 4ft. Just beneath the water surface boards 
were placed across the tank to prevent surface disturbance and 
consequent dissipation of energy. The ends of the suspension 
wires were fixed to a circular disc, on which weights could be 
placed and to which the prism was attached by a short brass 


to obtain “‘ dam curves ” showing how the amplitude of the 
oscillations died off after the prism had been released from rest 
ata known amplitude. The experiments were made without 
and with bilge keels attached to the — Fig. 2 shows how 
the amplitude dies off in the case of the prism without keels, 
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Fig. 1 


It will be seen that the damping at a given amplitude is 
greater if the model starts from rest at that amplitude than 
if it reaches that amplitude from a much larger one. Fig. 3 
contrasts a damping curve for the keelless model with one 
obtained from the model with keels. The rate of extinction was 
obtained by differentiating the curves. It was expected that 
the extinction could be expressed in the form— 
~ 7H _ oH +H, 


aN 


wherein H is the angular velocity and N the number of oscilla- 
tions. It was found for the keelless model that one pair of 
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constants a, b held fairly well for amplitudes below a certain 
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value and another pair for amplitudes above this value. For the 
model with keels one pair of constants expressed the results 
with sufficient accuracy at all amplitudes. The values of the 
constants varied with the period of oscillation, which period 
could be controlled by means of altering the weights placed on 
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the disc above the model. For large amplitudes in the case of 
the keelless model and for all amplitudes for the other, it was 
found that the quantity 6 T*, where T is the periodic time, was 
practically constant, showing that the moment of resistance 
varied as the square of the angular velocity. It was also found 








rod. To Fn mag the prism oscillating laterally a small steadying 
pin was fixed to its bottom, The method of experimenting was 


that the effect of the bilge keels was to produce a resistance five 
times as great as that possessed by the model without keels. The 
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pressure per square foot of the keel area at a linear velocity of 
Ift. per second worked out at 21.26lb. The inertia of the 
oscillating system was measured in air and in water so as to 
determine the apparent increase of inertia due to the presence 
of the water. ithout the bilge keels the inertia of the prism 
in water was equal to its inertia in air plus that due to 28.5 per 
cent. of its mass concentrated at its radius of gyration. ith 
the bilge keels the virtual increase of mass was 72 per cent. 
It is suggested that the law of dynamic similarit applies to the 
transference of the results from the model to full-sized ships. 


Sir William Smith said that the question of checking 


‘the motion of a ship was very important both in 


passenger ships and war vessels. The application 
of this principle about forty years ago by Sir Philip 
Watts, which had a great effect in improving 
gunnery, would be recalled. Ships continued to 
grow in size, and a modern tendency which increased 
more and more was the concentration of the mass of 
weight away from the central part of the ship. 

Mr. L. Woollard said that many of the difficulties 
usually met with in this problem seemed to have 
been solved in the apparatus of Professor Abell. 
He believed that the usual theory was that waves 
were due to the form of the ship and the bilge keel. 
The question was whether, if the water displaced 
did not reach the surface, were the final results 
likely to be affected ? It was hoped that the experi- 
ments would be continued, and that the Institution 
would have the benefit of the results therefrom, 
because the question of the rolling of ships had 
not yet received that amount of attention which it 
deserved. ; 

Professor Abell, in reply to the points raised, said 
that the actual depth of the keel in his model was }in. 
Mr. Baker had shown that if a bilge keel were placed 
near to the surface of the water the water was thrown 
away, and camé up in the form of a wave. In both 
cases, whether with or without bilge keels, one got 
wave-making resistance. His object was to obtain 
data from purely ideal conditions. 

Colonel G. Russo contributed a paper on “ An 
Experimental Tank Reproducing Wave Motion.” 
It is abstracted below :— 


WAVE MOTION. 


This paper describes apparatus consisting of an experimental 
tank, in which a regular wave motion of a limited mass of water 
is produced in such a way that the length, height and period of 
the wave can be regulated. Figs. 1 and 2 represent a portion 
of water in which wave motion exists, the two views being of 
the same per ion of water, represented at times separated by an 
interval equal to the half period of the wave. According to the 
trochoidal theory of wave formation, the top and bottom surfaces 
are undulated, the two ends are curved and the two sides are 
































plane. The forms of the curved and undulating surfaces are 
determinable by calculation. Colonel Russo’s apparatus con- 
sists of an india-rubber tank, the four sides and bottom of 
which are moved and deformed by mechanical means, so that 
they shall at any instant be in the form assumed according to 
the trochoidal theory by the sides and bottom of the above mass 
of water. The sixth side, the top surface, then follows the form 
indicated. Little or no information is given in the paper as to 
the construction of the tank, but it is to be gathered that the 
india-rubber walls of the tank are deformed by means of 
“* buttons ”’ driven in circular orbits, there being one such button 
for each of the divisions marked on the engraving. 


The President asked for a special vote of thanks 
to Colonel G. Russo for having sent them that 
interesting paper, and the cinematograph films for 
demonstration, from Italy at a time when he was so 
occupied with national matters. 

Mr. Arthur Cannon contributed a brief criticism. 
He said that Colonel Russo had given them a very 
ingenious method for reproducing exact trochoidal 
wave motion. The theory was quite a sound one. 
When the wave was started the mass of water acted 
as a fly-wheel in assisting to continue its own motion. 
He had been privileged to conduct some research 
work on the rolling of ships amongst waves on a 
machine at Glasgow University. The principle 
underlying its design was the well-known one of Colonel 
Russo’s navipendulum. The most difficult problem 
had been to reduce the friction in the model itself to 
a quantity that would be comparable to the resistance 
to rolling in still water. This was done. In his 
work with a tank 99 per cent. of time had been spent 
in getting the apparatus ready and 1 per cent. in 
making experiments. Col. Russo’s apparatus gave 
them the natural conditions in such a way that the 





experiments were not only easy to make, but quite 
accurate in results. 


WEDNESDAY EVENING. 

At the evening meeting Engineer-Commander 
W. P. Sillince presented a paper on the “ Present 
Position of the Marine Diesel Engine and its Possi- 
bilities.” It was reprinted in full in our last issue. 

Opening the discussion, Mr. J. T. Milton said that 
as all his own experience had been with Diesel engines 
installed on merchant vessels, he was glad that the 
author had opened up a new field for discussion in 
connection with their use on warships, where one great 
advantage would be the reduction in the staff it was 
necessary to carry. This was exceedingly important 
on warships, particularly in the case of destroyers. 
During the past two years a good deal of experimental 
work had been carried out by Messrs. Doxford in 
connection with a new type of internal combustion 
motor.* That engine had not yet reached its final 
stage of design, but some important experimental 
work had been carried out with very high pressures, 
up to a maximum of 750 1b. per square inch. With 
that they got a satisfactory mean pressure. Personally 
he thought it would have been wiser to have put in 
larger cylinders and to have kept the pressure down 
to a maximum of 500 1b. A good deal had been done 
by foreign engineers in developing the marine Diesel 
engine, and Messrs. Burmeister and Wain had now a 
large number of such engines in operation and under 
construction. British engineers had a way of sticking 
to their old designs far too long, and they were much 
surpassed by the work on the Continent. One heard 
a good deal about what the Government had done to 
encourage research recently, but he felt quite confident 
that the Government would do nothing in connection 
with Diesel engines. If this country was to make any 
advance in this field, it would only come about by a 
free interchange of experience and results on the part 
of makers. Messrs. Doxford, who had gone to a great 
deal of expense in working up one particular type of 
engine, have been most free in giving out information 
on this subject, and if only other makers would pass 
on the results of their investigations it would be 
mutually beneficial. When the war was over he 
believed there would be a great opening for Diesel 
engines in this country, but only if the firms concerned 
made joint investigations into the subject. 

Mr. Batho disagreed with the statement that during 
the last eighteen months very little progress had been 
made ; on the contrary, a great deal of progress had 
been made in perfecting both high-speed and low- 
speed engines. In the case of the high-speed type of 
engine, 400 to 500 horse-power per cylinder was quite 
within the bounds of possibility to-day. All Diesel 
engine troubles could be overcome by proper care 
and attention, and the great mistake was to try and 
please old-fashioned engineers by making the Diesel 
engine as much like a steam engine as possible. 

Mr. Fielding said there were advantages to be gained 
by fitting Diesel engines which the author had not 
sufficiently emphasised. One great advantage was 
the greater deadweight of cargo which could be 
carried in similar dimensions of hulls. The Atlantic 
Transport Company built two boats of exactly similar 
dimensions, one of which was fitted with quadruple- 
expansion engines and the other with Diesel engines 
of the four-cycle type, both vessels developing about 
the same horse-power. On a voyage to New York 
the Diesel engine ship carried 600 tons more cargo 
than the steamship. The weight capacity of these 
vessels was about 6500 tons. On leaving New York 
the differences between the weights in favour of the 
Diesel ship were : Weight saved in hull and machinery 
70 tons, weight saved in fuel 470 tons, and weight 
saved in fresh water, less stores, 60 tons. For 
measurement cargoes the Diesel-engined ship had the 
advantage of 32,400 cubic feet. It was not very 
likely that owners of vessels running short voyages 
would fit Diesel engines, but it appeared to him to be 
a short-sighted policy for owners to fit steam engines 
in vessels trading to ports where oil could be obtained 
at a reasonable price. The design of the Diesel engine 
would be improved if more attention were paid to 
accessibility and ease of adjustment, and that would 
probably be done when some of the engineers who had 
been to sea in charge of engines of this type went back 
to the designing office. 

Mr. Windler said that owing to the fact that the 
Diesel engine seemed rather complicated to the men 
who did not thoroughly know it, it required very 
special attention for successful running. Disaster 
generally came about through some makers trying 
to make one detail of the engine perform two or three 
functions. Diesel engine difficulties largely occurred 
through water spaces being clogged up. On the 
question of cast iron for Diesel engines, research work 
made in his laboratory suggested that the best cast 
iron for the purpose was that with a phosphorus 
content of .2. Cast iron with 30 per cent. of steel 
scrap in it had also given excellent results. Unfor- 
tunately, in connection with this valuable research 
work the very last thing that British firms wished to 
do was to. tell anybody else what they were doing. 
Russia -was a country to which they had to look for 
pioneer work in the marine Diesel engine. He believed 
that Harland and Wolff had built a large four-cylinder 
Diesel engine developing 6000 brake horse-power, 
which had worked very satisfactorily. A few years 

* Tne EneinkER, December 25th, 1914, and January ist, 1915, 








ago his firm was asked by a public Department to 
develop high-speed engines for certain purposes. 
It was the belief of continental manufacturers that 
with such engines it was impossible to get complete 
combustion, but his firm had made those engines as 
required, and they were working to-day. He was 
quite sure that they had the necessary money and 
organisation in this country to allow them to do pioneer 
work better than it was done on the Continent. But 
it was necessary to realise that £4000 or £5000 spent 
in research work would save that amount many times 
over. At present there was very little known about 
the composition of the fuel in the cylinders. As more 
knowledge was gained on this important. point the 
heat trouble difficulty would be overcome. 

Mr. Sillince said, in reply, that the use of a lower 
maximum pressure with the same mean pressure was 
very attractive. They knew they had a considerable 
margin of temperature, due to compression, which 
enabled Diesel engines to work with many kinds of 
fuel. British firms were much behind the times in the 
manufacture of Diesel engines, and one of the best 
ways to make up for lost time was by making common 
property the amount of information now in this 
country. 

A discussion followed on the paper by Mr. J. 
Denholm Young, “‘ The Co-ordination of Propeller 
Results,” and on the paper by Mr. T. C. Tobin, 
‘“Maximum Propulsive Efficiency of Screw Pro- 
pellers,”’ both of which are given in abstract below. 


PROPELLER RESULTS. 


In 1892 and 1895 the writer described before the North-East 
Coast Institution of a and Shipbuilders a graphic method 
of applying the law of comparison both to ships and to pro- 
pellers, and, although in the light of the experience of the last 
fifteen years, much of the writer’s paper of 1895 requires correc- 
tion, experience appears to have confirmed the main principle 
outlined, namely, the applicability of the law of comparison to the 
behaviour of propellers in general throughout a wide range of 
speed. This principle was that, when the revolutions of similar 
propellers of different diameters working with the identical real 
slip-ratio are inversely as the square roots of the diameters, the 
thrusts of these propellers are as the cubes of the diameters, and 
the horse-powers are as the § powers of the diameters. A limit 
to this range of applicability is the point at which cavitation 
begins. 

The method of calculation for propellers described in 1895 
consisted in plotting the curves on tracing paper laid over a 
logarithmic field, ruled in such a manner that indicated horse- 
power for different dimensions at corresponding S was read 
off automatically without the intermediate use of constants. A 
difficulty in usefully applying the results thus plotted was that, 
with the as plotted, wake value existed, and when using 
the scale for a different size of propeller, the same wake value 
seldom held good, thus rendering direct comparison very limited 
in its application. It has, therefore, been found advisable to 
alter this diagram, and plot the indicated horse-power on revolu- 
tions instead of on knots. 

A logarithmic scale of indicated horse-power is laid off hori- 
zontally, and of revolutions vertically, both of size and range 
suitable for the purpose in view. Along the lower portion of this 
area is arranged a third logarithmic scale representing diameter, 
in which the spaces measured horizontally have 3.5 times the 
magnitude of the corresponding spaces on the indicated horse- 
power scale. This diameter scale is not horizontal, but slopes 
downward to such a degree that revolutions corresponding to 
different diameters are automatically varied in inverse propor- 
tion to the square roots of the diameters. If thrust is to be dealt 
with instead of horse-power, the relation between the spaces 
on the thrust scale to the spaces on the diameter scale must be 
in the proportion of 1: 3 instead of 1: 3.5, and the scale can 
be arranged to indicate tons or pounds instead of horse-power. 

Having constructed this field diagram, a piece of tracing 
paper is laid over it, and a line drawn coinciding with the sloping 
edge of the diameter scale. A mark on this line serves as a gauge 
point, which can be moved up and down the scale to any diameter. 

To record the results of any propeller, the gauge poimt on the 
tracing ar on is placed upon the diameter of the propeller, and 
the propeller horse-power (P.H.-P.) laid off upon revolutions. 
A straight line drawn through any spot representing horse- 
power at a certain slip value, and parallel to the line of cubes 
on the basis diagram, will give the horse-power at this slip per 
cent. for any revolutions of this propeller, upon the assumption 
that the horse-power varies as the cube of the revolutions for 
constant slip per cent., and the gauge point can be moved up 
and down the diameter scale to find the corresponding horse- 
power and revolutions of any similar propeller of different 
diameter. 

It will evidently greatly facilitate calculation and analysis if we 
can aut tically estimate the results of one surface ratio from 
the results of a propeller of different surface-ratio. Mr. R. E. 
Froude’s B values given in his 1908 paper enable this to be done 
very conveniently. A reversed logarithmic scale of suitable 
range and magnitude is extended from the gauge point on the 
tracing paper already mentioned, and points on this scale corre- 

nding to B values for different surface-ratios and number of 
blades are used in conformity with each model, instead of a 
single gauge point. The results of all propellers of standard 
shapes are thus reduced automatically to those of propellers 
having the same diameter, the same surface-ratio, and the same 
number of blades. 

In order to facilitate the utilisation of Mr. Froude’s constants, 
the “‘ propeller horse-powers ”’ calculated from these constants 
at various s!ip ratios and a useful range of pitch ratios for a 9ft. 
diameter four-bladed propeller of .4 surface ratio advancing at 
a speed of 10 knots, may be plotted logarithmically on revolu- 
tions in the same diagram. They will be found to arrange them- 
selves in the form of a distorted parallelogram sub-divided into 
smaller parallelograms. This sub-divided figure retains its 
shape and size on any part of the logarithmic field, so long as 
indicated horse-power varies as R*, thus saving re-calculation for 
different diameters, while parallel straight lines representing 
values proportionate to R* will give the indicated horse-power 
corresponding to any revolutions other than those for which 
the calculation is originally made. 

If, then, it is desired to find either (1) the requisite diameter 
at given revolutions and pitch ratio, indicated horse-power, and 
slip per cent., or (2) the requisite revolutions at given slip per 
cent., indicated horse-power and diameter and pitch ratio, or 
(3) the requisite pitch ratio with given diameter and indicated 
horse-power and slip per cent., or (4) the suitable indicated 
horse-power with given diameter, pitch ratio, slip per cent., and 
revolutions, or (5) the limits of surface ratios between which 
any of the above conditions are feasible, then this diagram aids 
the rapid solution of any variations of the above problems 
without further calculations, by simply working the tracing 

per up and down the scale. It is evident that if one of the 








our conditions, such as di ter or revolutions, is not fixed, there 
will be a considerable range of practical solutions to any one 
problem. 


The paper is accompanied by two diagrams and e table, 
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EFFICIENCY OF SCREW PROPELLERS. 


In a paper read before this Institution last year, Mr. Lanchester 

, in connection with a theory of propeller action which 

he then dev eloped, that the ratio of the total quantity of energy 
expended per second to the energy per second in the wake 
stream might be looked upon as in some sense a “ constant,” 
or characteristic, of the mechanism of propulsion. Two illus- 
trative cases were worked out—the stationary screw propeller 
and the windmill—and the results obtained by assuming certain 
iimiting values for the above-mentioned ratio compared. As, 
however, the case of a propeller working in a stream having an 
initial constant velocity relative to the propeller seemed more 


analogous to the ship propulsion problem, it was thought worth 
while to apply the theory to this case, and to trace, i possible, 
the connection of the above tioned hanism cc 





with the results obtained from known ship propeller experi- 
ments. Following similar lines of analysis to those adopted in 





the paper referred to, it was found that if the ratio of the pro- 
peller wake stream energy—as contributed by the propeller— 
to the total energy expended is denoted by g, then— 
, 3 T 
e235: =’ @vV 
where ¢ is the propeller efficiency, T the thrust, d the diameter | 


oe | 


of the propeller, and V the speed of advance through the fluid, 
the units being feet, pounds and seconds. The quantity q is | 
the inverse of that dealt with by Mr. Lanchester, and 





what might be termed the wake efficiency of the propeller. 
The equation may be expressed in various forms, of which | 
several are quoted, according to the system of notation adopted. | 

In order to trace the relation of the quantity g to propulsive 
efficiency in general, its values were investigated in connection | 
with experimentally obtained values of maximum propulsive 
efficiency for given slip ratios. Starting from the water data a | 
curve of maximum efficiency was deduced, corresponding to a | 
constant projected area ratio equal to that of the aerial pro- | 
peller, the diameter and blade thickness being also assumed the 
same, and a correction being made for the change from three | 
blades to two blades. The resulting maximum curves for the 
two propellers mentioned show that there is no great divergence | 
between the actual air results and those deduced from the water | 
data over the range of value considered. This correspondence 
suggests that the increase of maximum efficiency with varia- 
tion of speed, which has been pointed out in connection with 
the air results, may be looked on largely as a complementary 
effect to the increase of maximum efficiency by variation aol 
pitch as shown by the water data. 

Mr. W. J. Luke said that what they really wanted | | 
in propeller work of that description was some experi- | 

‘mental results from steam trials. Examinations and | 
analyses should be made just as much after good trials | | 
as they were after bad trials; the result would be | 
information which would prove of the greatest use. | 
There yet remained a solution to be given as to why | 
ships varied so much in propulsive energy. He could | 
remember in ships of the same class instances where | 
one. vessel gave 40 per cent. of propulsive efficiency | 
and another 60 per cent. 

Mr. Pettingill thought the thrust of propellers and | 
the question of ships’ resistance were intimately | 
associated. Some means might be found of getting | 
the actual thrust down the propeller shaft, which | 
would be useful for experiments. 








THEORY AND PRACTICE IN THE FILTRATION 
OF WATER.* | 


Tue author commenced with a brief reference to open | 
sand filters and then went on to explain that during the 
last twenty years there had been introduced what was 
knowny as the “ mechanical filter,” in which the arrange- | 
ment of the- filtering materials differed little, in section, 
from that adopted in open sand beds, but the water under 
treatment was passed through the materials at a speed | 
from twenty to sixty times greater than that which had | 
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| these bacteria were nitrifying organisms, and the most 


| that after its complete removal when a filter was cleaned 


| restored until a film had again formed. The formation 
| of this film was attended with a practical disadvantage in 
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in the slow filter on exceeding this speed, it must be much 
more so in the rapid filter. 

With filters of fine sand working at a slow speed, it was 
found that practically all matters in suspension in the 
water, whether living organisms—other than bacteria— 
or silt particles, were retained on the surface df the filtering 
medium, where they’ eventually formed an impervious 
layer, and it became necessary to remove this in order to 
restore the permeability of the bed. This had long been 
recognised as one of the greatest drawbacks to slow sand 
filtration, yet the theory became established that the 
efficiency of the filter as an agent for the purification of 
water depended almost entirely on the layer of slimy mud 
which had been observed to form on the surface of the 
filter after it had been brought into use. Many articles 
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| Fig. 1—DIAGRAMMATIC SECTION OF MECHANICAL FILTER 


| had been published giving details of the various matters 
of which this layer had been found on examination to be 
| composed, and in some cases it had been claimed that the 

resence of specific plants or other organisms in the layer 
‘had an effect, detrimental or otherwise, on the action of 
the filter. But while it was frequently pointed out that 
this film retained some 98 per cent. of the bacteria found 
in the raw water, the important fact that the majority of 


active agents in the organic purification of the water, was 
ag frequently overlooked. 

t had been established in practice that with filters on 
which a filtering layer is allowed to form—the italicised 
words, the author explained, were important—the efficiency 

of the filter was impaired if the layer was disturbed, and 


the chemical and bacterial efficiency of the filter was not 


| of multiple filtration was found to give “ 





the working of the filter, as it was accompanied by a | 
constant increase in the “‘ loss of head ”’ or pressure required 

















years, and in a large number of cases the conditions were 
the same to-day. 

Summing up this portion of his subject, the author said 
that the chief disadvantages of sand filtration under such 
conditions were :— 

(1) Owing to the time occupied in cleaning and ripening 
each filter and the limited time during which it could be 
worked at’ its maximum rate of delivery, it was necessary 
to provide a much larger total filtering surface than would 
be necessary if the filters could be worked at something 
approaching their maximum rated speed for prolonged 
periods. 

(2) The labour required for cleaning the filters, and re- 
moving, washing and replacing sand, was considerable. 

(3) There was a constant waste of water—which in the 
majority of cases had to be pumped from a lower level— 
whenever a filter was emptied for cleaning, or when the 
effluent was run to waste during the process of ripening a 
filter and also for washing sand, an operation which must 
always be carried out with filtered water. 


It was then pointed out that as a result of study of the 
subject by engineers during recent years, two distinct 
methods of practice, based on widely divergent theories, 
had been evolved. There were those who supported the 
theory that the bacterial purification of water by filtration 
was chiefly due to the mechanical action of straining. 
These had developed the mechanical filter in which a film 
was created by the use of a coagulant and a high speed of 
filtration adopted. On the other hand, Armand Puech 
had proved by experiment and observation that the 
formation of a film on the surface of a filter was a hindrance 
rather than an aid to filtration, and he had, in collabora- 
tion with Monsieur Chabal, developed a system of multiple 
filtration which was founded on “ the now ascertained fact 
that the formation of a film, either natural or artificial, on 
the surface of the filtering medium is unnecessary and un- 
desirable.” The final slow sand filter was retained, but 
the water was previously clarified by passing it through 
successive layers of gravel and sand. This preliminary 
treatment eliminated all solid maters in suspension, as 
well as the spores of alge, so that no film could form on 
the surface of the final filter. The nitrifying bacteria, 
however, were allowed to pass and they penetrated to a 
considerable depth into the final filter, so that the bed 
‘** becomes an active agent of purification, and not merely 
a support for the filtering layer of limited efficiency on its 
surface.’’ Yet, without the film the final filter in a system 
far better results 
chemically and bacteriologically than filters on which a 
film was allowed to form.” 


Returning then to mechanical filters, the author said 
that there were many types, for which special advantages 
were claimed, but all of which had the common essential 
features which are shown in Fig. 1. Each is controlled 
by four valves B,C, D and E, the two last being closed 
when the filter is at work. Raw water is admitted at B, 
and after passing downwards through the filtering medium 
A is carried downwards through the main outlet pipe 
controlled by the valve C. In order to clean the filter the 
valve D is opened and the valve B closed, and water passed 
either by gravity or pumping upwards through the filter- 
ing medium, so that it, and with it the impurities, over- 
flow into the channel F and away to the drain. In all 
mechanical filters there is a provision for agitating the 
filtering medium, and in all it was necessary to use a 
coagulant in order to form a film on the surface of the 
filtering medium. The conclusions to be arrived at when 
considering mechanical filters were, the author contended, 
that— 

(1) With them a filtering film was essential. 

(2) That the speed at which the filters worked was always 
high—being rarely less than 8ft. 6in. vertical fall per hour, 


'and sometimes as much as 50ft.—so that the length of 


Derwent Valley Water Board. 
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Fig. 2—ARRANGEMENT 


been found in practice to represent a safe limit of speed 
with slow sand filters, in order to obtain complete puri- 
fication of the water. This limit was generally agreed to 
be from 50 to 75 gallons per square foot per twenty-four 
hours, and it was obvious, remarked the author, that if 
the process of purification was found to be incomplete 


“* Abstract of a Paper read by Mr. Walter Clemence before the 
Institution of Mechanical Engincers on Friday, April 14th, 1916. 
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Slow Sand -Filters. 
VARIOUS FILTERING INSTALLATIONS 


OF 


to force the water through the filter, so that by the time 
the filter was in a condition to yield a water of sufficient 
purity for potable purposes, the output had been consider- 
ably reduced, and constantly decreased until it becéme 
necessary to remove the “filtering film,”’ when the pune 
of ripening and working with constantly di 

output must be repeated. These were the conditions aa 
which sand filters were ‘worked for a period of seventy 


Swain Sc. 


time during which the water was under treatment was not 
considered of importance. 

(3) That when cleaning the filtering materials were 
violently agitated throughout their mass. 

(4) That the bacteriological purification of the water 
was dependent on a single operation carried out with 
extreme rapidity, and that the sole line of defence against 
the passage of pathogenic organisms through the filter 
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consisted of an artificial film of a gelatinous nature. 

Mr. Clemence then proceeded to show that the theories 
which had led to the development of multiple filtration 
were directly opposed to those which had been considered 
in connection with mechanical filtration. 1t was now an 
accepted fact, he said, that the reduction of organic matters 
in solution in water, and their resolution into mineral 
matters or nitrates, was due to the action of bacteria. 
The nitro-bacteria were said to consist of several species 
having different characteristics, but all were aerobic— 
that was, they throve only in the presence of free oxygen. 
He had observed that in slow sand filters forming the final 


elements in a system of multiple filtration, a section of the | 


sand in a filter which had been at work for some months 
showed a brown stain extending downwards through the 
bed. This stain decreased in shade from the surface down- 
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Medium 


'Cawnpore. Diagrams showing the arrangement of the 
| last four installations were given in the paper and are 
| reproduced in Fig. 2. It was explained that at Magdeburg 
the water, which was taken from the Elbe, was usually 
| turbid and polluted with refuse from factories; that in 
| the Derwent Valley the water was charged with peaty 
| acids; that at Accra the water of the river Densu was 
| polluted with decaying vegetation from swamps; and 
| that at Cawnpore the Ganges water, though organically 
| pure, was usually turbid with clay and silt particles. The 
| four installations, having regard to the different waters 
| they were to treat and the varying conditions under which 
they worked, were different in form. At Magdeburg and 
| Accra there were four dégrossisseurs or roughing filters, 
| @ pre-filter and a final filter ; in the Derwent Valley only 
three dégrossisseurs and a final filter ; and at Cawnpore 


In Multiple Filtration. 
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Fig. COMPARISON BETWEEN SLOW SAND AND MULTIPLE FILTRATION PLANTS 


wards and appeared to be due to the presence of innumer- 
able colonies of nitro-becteria, which coated the grains of 
sand to a considerable depth instead of being retained in 
the * filtering layer ’’ on the surface of the sand as in filters 


which were fed with water which had not been previously | 


clarified. It was found that in multiple filtration the slow 
sand filters would yield good results if put to work again 
at their maximum speed, provided that the sand had not 


been allowed to become dry. Even after scraping and re- | 
sanding they might still give sufficiently satisfactory | 
results providing they were run for a short time at a slow | 


speed. The efficiency of the filter was found to be greatly 
increased if the nitrifying organisms were allowed to 


spread through the whole mass of the filtering materials | 


and their vitality maintained by a constant supply of 
oxygen. The formation of the film on an ordinary slow 
sand filter prevented this supply of oxygen reaching the 


bacteria below it, and the fact that the filter became | 


inefficient after scraping indicated that the sand itself had 
no influence on the chemical and bacteriological character 
of the water. What actually happened in multiple filtra- 
tion was that colonies of nitrifying bacteria first formed 
a slimy layer on the sand grains in the upper part of the 
final filter bed, and gradually spread downwards into the 
filtering material until the filter was in a condition to deal 




















Fig. 4—MICROGRAPH OF SAND 


actively with the organic matters in solution during the 


passage of the water through it. It was found in practice | 


that the formation of this natural bacterial slime in the 
filter had very little effect in restricting the passage of 
water through the sand. 

A comparison of the relative working of ordinary slow 
sand filtration and multiple filtration was illustrated in 
the paper by a diagram which we reproduce in Fig. 3. In 
the former the water after penetrating through the “‘ film,” 
represented by the thick black line in the left-hand draw- 
ing, first flows down through the finest material and then 
through those which became coarser and coarser. It is 
the very reverse in multiple filtration. The water then 
first passes—see the right-hand drawing—through the 
coarsest material and then successively through finer and 
finer materials. Each bed removes some of the suspended 
matters until finally, before the water reaches the filter 
proper, they are practically all removed so that no clogging 
of the final filter can take place. It is necessary, of course, 
to cleanse the materials in the preliminary beds, which are 
called D isseurs, and fairly frequently to scrape the 
coarse sand bed which comes immediately before the final 
filter, and the methods of carrying out these processes 
were referred to by the author. 

Specific examples were then given of the practical appli- 
cation of multiple filtration. The first was carried out at 
Paris in 1900. me two years afterwards the Metropolitan 
Water Board installed a plant at Sunbury. Then the 
System was in operation at Magdeburg, at Bamford in 
the Derwent Valley, at Accra on the Gold Coast, and at 


three dégrossisseurs, a pre-filter and a final filter. As a 
| matter of interest we have collected into the following 
| table the vertical rates of flow of water through the various 

portions of these installations. :— 


Vertical Speed f Flow in Feet per Hour through Different 
Portions of Filters. 


Magdeburg. og Accra Cawnpore. 
Dégrossisseurs, No.1 .. 38.38 .. 21.62 .. 11.91 .. 21.43 
os No. 2 21.06 .. 15.04 .. 7.91 ... 12.8 
i No. 3 hiss... S.70-.. SS. .: T:8 
| ix No. 4 5.22 — . 3.95 .. 
| Pre-filters .. 1.53 — «« 138. 12 
Sand filters 0.34 0.8, . 0 OF. 25: pO 


Particulars regarding these four installations and their 
| working—in considerable detail as concerns that at 
| Cawnpore—were given in the paper. 

In giving a summary of his conclusions, the author 
| stated that the rapid or mechanical filtration was an 
| entirely artificial process. The mechanical action of a 
gelatinous film was relied upon to eliminate bacteria by 
| straining, and organic purification was brought about by 
| using oxide of iron or other substances as a filtering medium 
|or by chemical treatment of the water before or after 
| filtration. Multiple filtration, on the other hand, aimed 











Fig. 5—FILTRATION PLANT AT IVRY 


at the complete clarification of the water by pre-filtration 
| before final treatment by the well-known process of slow 
| sand filtration. By preventing the formation of a film on 
the surface, an endeavour was mate to establish nitrifying 
action throughout the whole mass of the sand and to main- 
tain the filter in this condition for the longest possible 
period. So far as bacterial purification and reduction of 
organic matter in solution was concerned, they were 
effected in multiple filtration by natural means. It was 
therefore important that the final sand filters in this 
system should be as deep as possible, having regard to 
convenience in working, as the greater the depth the more 
time would there be for the nitrifying action to take effect. 
He explained that in the paper he had endeavoured to 
show that there were in theory and practice two methods 
of filtration, rapid and slow, and as success with high speeds 
necessitated the use of a coagulant film, the question of 
the “ filtering film ’’ was really the dividing line between 
the two methods. In dealing with waters liable to con- 
tamination, it would appear, he added, that greater safety 
was secured by adopting natural methods of purification 
by slow-speed filtration than by economising space, 
increasing the speed, and endeavouring to attain purifica- 
tion by artificial means. If the slow speed of the open 
sand filter tended to greater security, this should outweigh 
all other considerations in the design of an installation for 
treating water for potable supplies. 


The paper concluded with some notes on “ Aids to 
Filtration,” and there were two appendices. 
While reading his paper the author showed a series of 








lantern slides illustrative of various installations on the 
Puech-Chabal system, as carried out in different parts 
of the world. Some of these we are enabled, by his 
courtesy, to reproduce herewith and on page 338. The 
views on page 338 show, first, the moulding at Cawnpore 
by native labour of the perforated pipes which are used 
to form the bottoms of the dégrossisseurs, and through 
which compressed air is blown for cleaning the beds. The 
next view shows the ajir-cleaning apparatus actually in 
operation, this time at Port Said. The air pipes in the 
beds are divided into sections, so that cleaning can be 
carried out in steps. It will be observed that the water 
in one section is being agitated while that in the other 
is quiescent. The next view shows the floor of a final 
sand filter at Suresnes laid with perforated drainage 











Fig. 6 -DEGROSSISSEURS AT SUNBURY 


blocks. The fourth view represents a complete filtering 
installation constructed on a hill side near Cherbourg. 
The two last views show different parts of the Cawnpo_e 
plant. One represents a dégrossisseur, in which the lines 
of perforated air pipes will be observed. The other is a 
general view in which the steel air pipes leading to the 
perforated pipes at the bottoms of the beds may be seen. 
Of the views in the text Fig. 6 shows the dégrossisseurs at 
Sunbury, and Fig. 5 the original installation at Ivry, Paris. 
In Fig. 4, which, we fear, has suffered in reproduction, 
there is shown a small portion of very fine sand highly 
magnified, and in it a small circle enclosing hundreds of 
cholera germs magnified to the same diameter. The 
author’s object in showing this comparison was to demon 
strate how impossible it was to stop the passage of such 
minute organisms by simply straining them through sand. 
The cholera germs were so minute that they are prac- 
tically invisible in the reproduction and obviously could 
not be arrestod by the sand alone. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, APRIL 29rx. 


Tse InstiruTIon or Locomotive ENGINEERS, LONDON.— 
Caxton Hall, Westminster. A paper will be read by Mr. H. 
Woodgate Deasberg on ‘ The Garratt Type of Locomotive.” 


At 2.30 p.m. 
WEDNESDAY, MAY 3rp. 


Tse Royat Sanitary Instrrute.—90, Buckingham Palace- 
road, 8S.W. Lecture by Dr. Augustus Waller, F.R.S, on “‘ The 
Economics of Food Supply in Wartime.” At 5.30 p.m. 


THURSDAY, MAY 4ru. 


Tue InstrruTe or Metats.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. The sixth annual 
May Lecture will be delivered by Professor W. H. Bragg, F.R.S. 
The subject is ‘‘ X-rays and Crystal Structure, with special 
reference to certain Metals.” At 8.30 p.m. 


THURSDAY, MAY lirtu. 


AssociaATION OF RartLway CoMPANIES’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The fifty-second conference 
will be held at the Railway Clearing House, London. 


FRIDAY anp SATURDAY, JUNE 97x anp 10rH. 


Tae Royat Sanrrary InstrrvuTe.—90, Buckingham Palace- 
road, S.W. Conference on Sanitary Administration, under War 
Conditions. Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “The Maintenance of the Standard of Municipai 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Perey Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on ‘‘ The Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. A. 
B. Ritchie. 3 p.m.: Visits. 











ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters : Chester House, Eccleston-place, 8.W. 


ORDERS. 
For week commencing April 24th, by Lieut.-Colonel Clay, V.D., 
Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25. 

Monday, April 24th.—Easter training at Otford. 

Tuesday, April 25th.—School of Arms, 6 to 7 p.m. Recruits 
drill, 7.15 to 8.15 p.m. 

Thursday, A pril 27th.—Shooting for Sections 3 and 4. Recruits 
5.45 to 7.45 p.m. 

Friday, April 28th—Sections 3 and 4, Technical ; Sections 
l and 2, Squad and Platoon. Signalling Class and Recruits. 

Saturday, A pril 29th.—Adjutant’s Instruction Class at 2.30 p.m. 

Sections for Technical parade at Headquarters, London Elec- 
trical Engineers, 46, Regency-street, S.W. 

Sections for Shooting parade at miniature ranges. 

Unless otherwise stated, all parades at Chester House. 

. G. FLEMING, 
Company Commander and Acting Adjutant. 








Conrracts.—In our issue of April 7th we stated that the 
Midland Railway Company had accepted the tender of the 
General Electric Company, Limited, for the supply of Osram 
drawn-wire lamps for the ensuing six months. We are now asked 
to state that the number of lamps comprised in the tender 
mentioned only formed a portion of the requirements of the 
railway company for the period in question, 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent. ) 


Regulation of Pig Iron Prices. 


THE publication of the Government maximum 
prices for pig iron, long delayed, has given satisfaction, 
though containing nothing that was not known as long 
as a month ago. The full schedule was communicated 
by me to THE ENGINEER of March 24th. The business 
moving in pig iron is certainly not sufticient to justify any 
considerable further advance in market prices, but it is 
a remarkable fact that no sooner is the official Government 
announcement “out” than Midland makers in particular 
are attempting again to push up prices. Northampton 
smelters, for instance, are wanting the maximum of 82s. 6d. 
at furnaces for forge iron, equivalent to about 88s. 6d. 
delivered here, and Derbyshire and Staffordshire smelters 
are also holding out for the maximum. It is true that 
business at the full rates demanded drags. Though some 
improved prices are made, attempts to enforce the maxi- 
mum on ordinary trade buyers are by no means in all cases 
successful. For instance, some sales of Northampton forge 
are being made at 87s. delivered here, and it is even stated 
in some quarters that a good order might be placed at 
rather less. Derbyshire forge iron is quoted this week 
90s. to 91s. delivered, and Staffordshire part-mine forge 
iron at 92s. 6d., while special all-mine ** warm air” is 
quoted 160s. and cold air all-mine pigs 180s. delivered. 
The Government maximum for Northampton forge, it 
will be recalled, is 82s. 6d. f.o.t. at furnaces, and foundry 
numbers 85s., while Derbyshire forge is 85s. at furnaces 
and 87s. 6d. foundry numbers. Lincolnshire basic or 
foundry iron is also 87s. 6d., while the Government maxi- 
mum for North Staffordshire irons are: Forge 90s., 
foundry 92s. 6d., and basic. 95s., all f.o.t. at producers’ 
works. By buyers the scheme of the Government for 
regulating possible revisions of the maxima in the future 
is generally considered sound and equitable. Between 
now and June 30th there will be no interference with the 
schedule, and this, coupled with the safeguards provided 
with regard to the more distant future, tends to expedite 
business. Amongst makers there is a strong conviction 
in many quarters that the maxima laid down will have to 
be revised in the light of later developments. Indeed, 
already Midland producers are talking about the probability 
of obtaining a revision which would given them from Is. 3d. 
to 2s. 6d. per ton to compensate them for the increased 
cost of coke. Coke has advanced Is. per ton, as a result 
of the miners’ 5 per cent. increase in wages, and Midland 
smelters believe they have an excellent case to put before 
the Ministry of Munitions in their demand for an extension 
of the maxima. The root of the matter is that there are 
important factors which are beyond the control of the 
Government. Not only is there the increase in coke and 
fuel generally to be taken into account, but ores have to 
be purchased at prices which are subject to ordinary 
market conditions. Pig iron makers express themselves 


hopeful that an earlier revision than even June 30th next. 


will be possible. Local makers point out that if the main 
object of the Government by fixing the maxima is to 
prevent the exploitation of the nation’s necessity, it is 
incumbent upon them to see that producers are not ground 
between the upper millstone of limited selling prices and 
the nether millstone of unlimited costs of production. 
Further, it is obvious that if the maxima are to be reviewed 
as occasion arises measures are desirable even in the 
interests of consumers to safeguard the stability of the 
market. Otherwise the effect may be to let loose those 
speculative influences which it is so desirable to discourage 
at the present time. Happily, there is no reason to believe 
that Government interference has hampered output in 
this district. Forward contracting has been generally 
eschewed so far as the open market is concerned, both 
buyers and sellers being very cautious about committing 
themselves deeply. But in considering the effect of the 
existing artificial restraints upon bargaining, it is important 
to remember that the great bulk of the output has to pass 
through ‘‘ controlled” establishments which are largely 
freed for the time being from the normal pressure of supply 
and demand. In the absence of any hint to the contrary, 
it is open ¢o the Ministry of Munitions to effect readjust- 
ments with regard to steel and finished iron prices, but as 
pig iron is the basis of all these manufactures, it is assumed 
that prices will remain as they are at present in the rolled 
iron and steel branches. 


Manufactured Iron Prices and the Ministry of Munitions. 


In manufactured iron prices are extremely 
strong, a8 a@ consequence of a successful outcome of the 
negotiations with the Ministry of Munitions on the ques- 
tion of maximum bar iron prices. When the matter was 
opened a month ago, the best terms makers could obtain 
were maxima of £14 15s. for marked bars and £13 5s. 
for second grade iron, both prices net and free on trucks 
at makers’ works. It has now been arranged, however, 
that second grade bars may go up to £13 15s.—a figure 
some shillings in advance of the present price at makers’ 
works—whereas adherence to the suggested maximum of 
£13 5s. would have enforced some small reduction in 
market quotations. The usual 30s. margin between the 
quotations for marked bars and second grade iron is not 
preserved. The maximum is £15, but in this case it is 
subject to 24 per cent., which brings it down to £14 12s. 6d. 
net. Few makers on the market are quoting anything 
under £14 for ‘‘ Crown ”’ iron, and the North Staffordshire 
range goes up to £14 5s., while Lancashire firms ask £14 10s.; 
£14 is the minimum for good-class gas strip. Price control 
has helped to establish a truer relationship between best 
bars and merchant bars. Rounds, squares, and flats 
remain in active demand. Large quantities of the bigger 
sizes are required for France, which has been bereft of 
some of her chief producing districts by the enemy invasion. 
Considerable business is being negotiated in steel rounds, 
squares and flats. The export of the smaller sizes of iron 
rounds cannot be maintained owing to the claims of the 
home trade on a limited output. For three-eighths gauge 
£15 10s. is quoted, while steel rounds of corresponding 
size fetch £18 5s. to £18 10s. Practically the whole of 





the output is going into Government service. Most manu- 
factured iron masters have heavy orders on their books. 
There are few which are not furnished with sufficient 
engagements to keep them employed during the next two 
months, and some of them are already well booked six 
months ahead. The chief anxiety is as to the maintenance 
of output. Raw material is not obtainable in the required 
quantities, and the efficiency of the available labour supply 
has fallen further. 


Sheet Iron Trades. 


There is partial stagnation in the galvanised sheet 
trade, and no sign of improvement is discernible. ‘* No 
contracts’ remains the rule, all orders being subject to 
the material being in stock. Values have hardened, but 
not conspicuously, the tendency being to let matters take 
their course. Last month the export trade was less than 
half that of a year ago, being 13,866 tons, against 29,669. 
The aggregate value has almost kept pace with the 
previous period, however, as owing to the tremendous 
increase of price it was £343,973, against £382,189. 
To-day’s quotations are round about £28 for 24 gauge 
corrugated. In some cases £27 10s. is taken. black 
corrugated sheets, which are being extensively employed 
for munition factories, barracks, camp hutments, &c., 
fetch £17 10s. The Staffordshire Tinned Sheet Associa- 
tion has just held a trade meeting. Business was reported 
as good, though difficulty was experienced in meeting the 
demand owing to the Government's action in removing 
sheet workers from the “ reserved trades ”’ list. A further 
advance, the third since January quarterly meeting, was 
decided upon, the amount being £3 per ton, the same sum 
as was added only about three weeks since, making the 
basis prices :—Coke, unassorted, 42s. per cwt.; charcoal, 
46s.; and best charcoal, 48s. South Staffordshire tin- 
plates were quoted from £1 18s. upwards. 


The Steel Trade and the Government. 


The confidence of steel makers in this part of 
the kingdom in the prospects before their industry is 
such that the late strength is, I am very glad to be able 
to record, fully maintained, and in some departments 
further advances are occurring. The industry is, of 
course, assured of a ready absorption of the fullest outputs 
it can obtain for the period of the war. The business put 
on one side now because the Government claims first 
consideration, or withheld because would-be customers 
realise the hopelessness of attempting to compete with 
the Ministry of Munitions, is estimated to be so large that 
producers exhibit the greatest confidence that it will 
carry them over the period immediately following the 
termination of the fighting. Values were never before so 
strong as now since the war started, and added to this, 
supplies were never so short nor deliveries so behind. The 
needs of the Government are placing civil consumers of 
iron and steel alike, raw and semi-manufactured, and 
finished material, in an exceedingly awkward situation. 
The scarcity of supplies from the works and furnaces for 
the ordinary needs of trade becomes worse and worse. 
The Government, however, will relax none of its im- 
perious demands that State interests shall be consulted 
first and foremost in all matters of output and deliveries. 
Attention has now to be very exactly paid by makers to 
the observance of the Government maxima. These are 
as follows :—Angles, ordinary sizes, £11 2s. 6d. per ton 
f.o.t. makers’ works ; joists, £11 2s. 6d. ditto ; ship plates, 
£11 10s. ditto ; boiler plates, £12 10s. ditto ; rails, railway, 
£10 17s. 6d. ditto; sheet and tin-plate bars, £10 7s. 6d. 
ditto; billets, ordinary mild steel, £10 7s. 6d. ditto; 
billets, special £11, ditto—all plus usual standard extras. 
To-day—Thursday—in Birmingham trade was entirely 
a sellers’ market. There was an exceeding stringency in 
supplies, both of raw, semi-manufactured, and rolled 
material, and three buyers to every seller. Thus makers 
could command their own rates, and they did so, careless 
of consumers’ interests or protests. But that the Govern- 
ment has stepped in and fixed prices for certain descrip- 
tions, buyers would just now be having a very hard time. 
Sheet bars and billets this afternoon were quoted £12 10s. 
to £13 on the open market, whether for Welsh, English or 
American sorts, and rolled descriptions of steel were in 
proportion. Steelmasters who have been able to make 
the Government maximum prices all along have been 
somewhat prejudiced by the upward trend of other depart- 
ments of the market. Figures in excess of the maximum 
have been quoted for civil business, but this is only a small 
fraction of the total, an overwhelming proportion of the 
material produced going into controlled establishments 
where the restricted prices apply. 


‘The Brass Industry. 


The Birmingham brass industry continues very 
busy on Government account, and most manufacturers 
have orders that will carry them on at fullest production 
up till the end of June, and probably even much further 
ahead. Immense quantities of foundry brass are being 
inquired for by British houses, and with its normal supplies 
from Germany cut off, all Western Europe is an eager 
buyer in the local market. So prosperous are firms outside 
Government control with commercial work, that the 
munition people are restive lest when they resume pro- 
duction under normal conditions much of their goodwill 
will be gone. The great difficulty all the brass manu- 
facturers have to face is the shortage of raw metal and 
delays in transport. As to material, brass and copper 
tube of certain descriptions is almost impossible to get, 
even for Government work. Those firms who are not 
*‘ controlled ” have orders for months ahead for both the 
home market and for shipment. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue markets are all terribly hampered by the 
various regulations and the interpretations placed upon 
them. Merchants are coming more freely to the conclusion 
that this is not a time for merchant trade, but rather for 





clearing up all engagements as quickly as possible and 
taking a back seat for the remainder of the war. There 
is no object in arranging contracts for forward supplies 
or for forward deliveries, for after the end of May we shall 
have gone back to the primitive state of buying what is 
wanted for the day’s use and trusting to luck for the future 
needs. ‘Sufficient unto the day ”’ will be the motto of 
both consumer and producer, and there is very little scope 
for acumen and intelligence in such a condition of affairs. 


Pig Iron 


It is now assumed that the present fixed prices 
for pig iron will be valid at any rate until June, but in 
South Lancashire the foundryman is still in the dark as to 
the methods to be adopted with regard to the distribution 
of Cleveland foundry iron. The absolute prohibition of 
export should leave a good deal more iron for use at home, 
but whether South Lancashire will get any of it is another 
story. One does not quite understand what is taking place 
in warrants, but it is likely that the situation is much the 
same as it is in the copper market in London. Pressure 
to clear off all outstanding transactions by a fixed date, 
which is now fast approaching, seems to put a good deel 
of squeezing power into the hands of those who actually 
hold control over the few remaining warrants, and they 
appear to be taking full advantage of it. It does not seem 
improbable that 100s. will have to be paid by those who 
delay adjusting their affairs until near the end of the time 
allowed. Whether it is quite fair that one set of speculators 
should be assisted by the Government regulations and 
another set penalised is a point which one is scarcely called 
upon to decide, but some bitter feeling will be aroused in 
this connection. In Manchester, as a general rule, the 
maximum prices are asked for and paid, except in the 
case of Staffordshire iron, which is still selling here at 
5s. below the maximum. There is a fair supply of Derby- 
shire iron and very little inquiry, and occasionally I hear 
of a slight concession being made on the maximum price 
of 92s. 3d. delivered. Lincolnshire iron is scarce, and 
although the maximum price is 93s. 3d., I have come across 
a case where 94s. 6d. was paid. It is possible that more 
foundry iron will be made in Lincolnshire under the regu- 
lation that the maxima for foundry and basic iron are to 
be the same, for the Lincolnshire furnaces have clways 
been accustomed to obtain substantially more for basic 
than for foundry. Scotch iron is selling very sparingly 
here, and ironfounders generally are casting about tor 
means by which they may be able permanently to do with- 
out it. ‘That, of course, is an inevitable consequence of 
the vast gap between the prices of Scotch and common 
foundry iron. The prices in Manchester are still 128s. 
for the Glengarnock group of brands, and 126s. 6d. for 
the Monkland group, and one does not hear that any con- 
cessions on these prices have been offered lately. Of course, 
the underselling of makers’ prices by merchants which has 
long been a conspicuous feature of the trade here in Scotch 
tron has now ceased altogether. 


Semi-steel. 

The position as regards billets is unchanged. 
There are still some lots to be brought over from America, 
but the delay in shipment is very inconvenient. It is 
said that fresh business could be arranged for June-July 
shipment, but at a cost of £14 to £14 10s. c.i.f., and although 
consumers are anxious to provide for next quarter, say, 
from July onwards, they hesitate to commit themselves 
to such prices as these. It is quite possible that they will 
be sorry afterwards that they did not, but, on the other 
hand, if the war demand should come to an end before 
the steel arrived there might be a tremendous loss upon it. 
Altogether, the situation presents enormous difficulties, 
and the boldest market expert may well hesitate to offer 
any advice, 


Scrap. 

So far, one does not hear of any revival in the 
demand for steel scrap, and probably no change in this 
direction can be expected until after Easter. Of course, 
all high-speed steel scrap is now taken out of the hands 
of dealers, but the collection of ordinary steel scrap goes 
on, and dealers seem fairly confident that they will in 
the end be able to compel consumers to give a higher price 
for it. With regard to foundry scrap holders seem very tirm, 
and as one or two lots of fine quality have brought 100s. 
per ton, dealers assume that they ought to get this price 
regularly, but consumers take a different view, and many 
of them are trying to buy direct at lower prices. Wrought 
scrap remains comparatively scarce at £6 for good ordinary 
quality, and £6 5s. to £6 10s. for the best lots. 


Finished Iron and Steel. 


As a rule Lancashire bar iron makers are now 
asking £14 10s., which is a good deal more than was 
accepted quite recently. American bar iron is not easily 
imported just now, but there is a parcel of 500 tons in 
Liverpool at the moment of round bars, jin. to {in., 
which can be had at £13. I do not see that any fresh 
importations could be arranged at this price, even if 
shipping room could .be obtained. Bar steel remains 
irregular at from £16 per ton upward. Ship plates, or 
tank plates, are quoted at £12 15s. 


Metals. 

The speculative market has moved up still 
further since I last wrote, and ingot copper is inclined 
to go up too. The necessity of going early to press 
this week prevents the giving of close prices, but 
about £136 would be the value of best selected 
in this district. One has an uneasy feeling that the 
Americans will take advantage of the new demand now 
beginning in their own markets to make us pay much more 
heavily for copper, and as the London market is fast 
losing all control over the situation, there is a very real 
danger of this development. Tin has been rather easier, 
but leed has been again advancing. Spelter is about 
as it was, the price for small lots here remaining very 


extravagant. 


The Easter Holidays. 


Lancashire folk have a reputation for thorough- 
ness, both at work and at play, and the brief respite from 
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the daily round was never half so welcome as the Easter | to be hoped that Mr. Lloyd George’s suggestion for a 


holiday will prove to be at the end of this week. Work in 
the engineering establishments of this district has been 
hard and the hours of labour have been long since the 
Christmas holidays, and with earnings much above the 
average the workers may be relied upon to make the best 
of their well-earned leisure. The skilled section of the 
workers will also have the satisfaction of being able to 
resume their duties with an advance of ls. per week— 
the secona “ rise ”’ since the outbreak of war. This advance 
has been awarded by the Government Production Com- 
mittee and brings the Manchester rate of pay up to that 
of other centres of the engineering industry. It will be 
remembered that the men applied for a further advance of 
4s. per week, which was refused by the employers, and the 
claim was submitted to arbitration with the above result. 
Following the example of the engineering workers, the 
textile trades are now agitating for an advance in wages 
of 10 per cent., and in view of the general s!ackness in 
this industry the advance will probably be declined. 


Electrification of the Lancashire and Yorkshire Railway. 


The scheme of electrifying the Lancashire and 
Yorksnire Railway between Manchester and Bury has 
now been completed, and a service of electric trains was 
commenced on Monday morning last, but the full service 
will not be available for some time. Each train consists 
of five cars and is capable of accommodating nearly 400 
passengers. The time occupied on the journey from 
Manchester to Bury—about 9} miles—will be reduced by 
the electric service by about 25 per cent. 


Some Methods of Cutting Steel for Structural Work. 


At the last meeting of the North-Western Section 
of the Junior Institution of Engineers Mr. A. W. Cowan 
gave a@ lecture on the above-named subject. Various 
methods of cutting steel commercially were dealt with, 
from the old method of using the cold chisel and tup or 
the cold saw, up to the modern methods for which the 
oxy-acetylene flame and the high-speed disc are employed. 
The latter was the most fully described, a number of com- 
parative times for the old and new methods being given. 
A fair idea of the comparison may be obtained from the 
following :—An 18in. by 6in. steel joist was cut through 
in 51 seconds by the high-speed disc, in 3 minutes by 
oxy-acetylene, and in about 15 minutes by the cold saw. 
The action of the high-speed disc was described as that of 
fusion due to the high surface speed—about five miles 
per minute—of the disc, the disc being water cooled. In 
answer to a question, Mr. Cowan stated that the wear on 
the rim of the high-speed disc was very slight, a case being 
cited where a wheel had reduced in diameter by only lin. 
after twelve months, being in use for 44 hours per day. 


Barrow-1n-Furness, Thursday. 
Hematites. 


All through this district there is marked activity 
in the hematite pig iron trade. Makers hold good contracts 
for iron and will be kept busy for a long time ahead at the 
present rate of output. They would indeed very much like 
to increase their production, and are doing their best with 
that end in view, so strong is the demand for deliveries 
of iron. The whole of the make is going into prompt use, 
and most of it is employed for the making of munitions of 
war of one sort or another. Locally the consumption is 
heavy, and from the Barrow Works and also from Work- 
ington the big proportion of iron is used up at steel works 
close to the blast-furnaces. Prices are standing at the 
maximum rate, with parcels of mixed numbers of Bessemer 
iron quoted at 127s. 6d. per ton net f.o.b., and special 
brands of iron are at 140s. per ton. There is nothing 
being done in warrants just now, and the quotation is 
returned still at 115s. per ton net cash. 


Iron Ore. 


The iron ore trade is fully employed, and much 
more trade could be done if labour was available in suffi- 
cient numbers. Good average sorts of ore are at 21s. to 
30s. per ton net at mines, and best Hodbarrow qualities 
are at 38s. per ton. Spanish ores are at 42s. 6d. per ton 
delivered, and this is also the quotation for Algerian sorts, 


Steel. 


There is plenty of life in the steel trade. It is 
mostly confined to the departments on munitions of war. 
The other departments, in fact, are receiving scant atten- 
tion in these days when Government work takes precedence. 
At Barrow the rail mill is on munitions, and other depart- 
ments are similarly engaged, whilst the plate mills are 
still standing idle. The demand for rails is easy. Prices 
are at the maximum, with heavy sections quoted at 
£10 17s. 6d. per ton. Light rails are at £11 10s. to £12 5s. 
per ton, and heavy tram rails are at £11 15s. per ton. For 
billets there is a brisk demand on war account. The price 
is £12 per ton. Ship plates are returned at £11 10s., and 
boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades present no new features. Only 
short holidays are being observed for Easter-time. 


Fuel. 


The demand for coal is brisk all through this 
district. Good steam qualities are at 22s. 6d. per ton 
delivered. House coal is at 22s. 6d. to 36s. 6d. per ton. 
Coke is in full demand at 32s. to 38s. per ton, and Lanca- 
shire cokes are at- 32s. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
A Break for the Workers. 


THE day when not a moment’s break, except 
that which was absolutely necessary, could be permitted 
at the munition works here has happily passed, as has been 
indicated in more than one direction of late, notably in 
the movement for a six days’ week. By the way, it is 





cessation of Sunday labour wherever possible is not going 
to be allowed to be quietly dropped. Sheffield is ready to 
act on the suggestion, as I recently pointed out, if the 
Ministry of Munitions will bring less important munitions 
areas into line. What I was about to say, however, was 
that the question of war supplies is now so very comfortably 
in hand that most of the large works here will practically 
close down for a few days over the Easter holiday. This 
being the first break of the year, the various managements 
will be glad of the opportunity of having engines and 
machinery rapidly overhauled. As the directors of 
Cammell, Laird’s pointed out in their annual report the 
other day, the wear and tear on the plant is considerable 
in these times of continual day and night shifts. The 
employees themselves will be grateful for a breathing 
space, of which they are much in need, and manufacturers 
are hoping that this suspension of output will enable 
matters to be straightened up a bit on the railways so far 
as goods traffic is concerned. Many firms are arranging 
to cease work on Good Friday afternoon until Wednesday 
morning, but some will only stop for the Monday and 
Tuesday, while in a few cases pressure to work off arrears 
of orders is such that the break will be reduced to the 
minimum. 


The New Maxima. 


The supplementary list of maximum prices for 
coke, steel, bar iron and high-speed tool steel announced 
on Friday by the Ministry of Munitions has been the 
subject of a good deal of comment in this district. Coke 
prices are unaffected, as by agreement the limit has for 
some time been fixed at the figure—24s. on rail at ovens— 
now mentioned. The official list places ordinary mild 
steel billets at £10 7s. 6d. and special at 12s. 6d. more than 
that. Local billet makers appear, at the time of writing, 
to be quite unaware of these prices applying to their 
products, for even dead soft basics have not been quoted 
below £11 for a good while now, and acid billets could not 
be made at that figure in the prevailing conditions. As 
regards bar iron, the last change made in the official 
quotation by the South Yorkshire Association brought up 
the basis price of ‘‘ Crown ’”’ bars to £13, whereas the list 
just published places the maximum at 15s. higher. The 
explanation may well be, however, that of late premiums 
on the official price have been easily obtained so far as 
high-speed steel for tools is concerned ; the new figures 
reveal no particular change from the maximum decided 
upon some time back. Finished bars, 14 per cent. tungsten, 
are fixed at 2s. 10d. per Ib. basis and 18 per cent. tungsten 
at ls. more, with the usual trade extras for special sizes, 
the quotations being net delivered at buyers’ works. High- 
speed steel scrap, which must, under the regulations 
issued recently, be returned to steel makers’ works, is 
fixed at 5d. per Ib. for millings and turnings, and 6d. per Ib. 
for bar ends, both net delivered at steel makers’ works. 
These maxima have been fixed until June 30th and there- 
after until further notice. 


Thefts of High-speed Steel and Tungsten. 


I mentioned in a letter a week or so back that 
thefts of high-speed steel and even tungsten powder—its 
chief alloy—had become quite a scandal in this district. 
The Government’s attention was called to the matter, 
with the result that unauthorised dealings in the metal 
were made illegal. The effect has been to draw a cordon 
round the principal offenders and to assist the police in 
their endeavours to stamp out the evil. On Friday the 
Recorder of Sheffield had some of these cases before him 
at the Easter Quarter Sessions, and took the opportunity 
of remarking that such thefts, especially at a time like 
the present, were very serious offences indeed, considering 
that tungsten was an ingredient of high-speed steel, 
whilst thefts of the latter and of tools made from it were 
very numerous. It was, he said, of national importance 
that those offences should be severely punished. It had 
been said that the receiver was worse than the thief, and 
he was quite sure of that, for without people who would 
receive there would not be workpeople to steal their 
employers’ goods. But there is another view than that 
taken by the Recorder. Who are the ultimate buyers 
and users of this stolen steel and tungsten ? If there were 
no ultimate purchaser there would be no receiver. Are 
there traitors in the circle of high-speed steel manufac- 
turers—persons willing to buy clandestinely material 
about which they dare not ask questions? If not, who 
are the ultimate users ? In one case before the Recorder 
considerably over 600 Ib. of high-speed steel had been 
stolen from two armament works. In most cases the 
material was in the form of tools stamped with a firm’s 
name. The tools had been broken up by a blacksmith, 
who obliterated the firm’s name from them, but the 
police had succeeded in piecing together a large number of 
the fractured tools and so completing the evidence. The 
sentences passed in this particular case were eighteen 
months, twelve months, and six months, with hard labour, 
and it is to be hoped they will act as an exemplary warning 
to others. 


Capturing the Enemy’s Trade. 


The exhibition of German and Austrian samples 
at the Cutlers’ Hali has been very successful. It was 
arranged by the Board of Trade, which is showing the 
goods at various trade centres in the country. The 
section which chiefly interested Sheffield manufacturers 
was that devoted to tools of different kinds, cutlery and 
electroplate. The articles on view were all of German or 
Austrian make, and had been purchased in a large number 
of markets in British Possessions and certain foreign 
countries. Each tool, &c., was labelled with the country 
of origin, the market in which it was obtained, the whole- 
sale selling price, and, in some cases, the retail figure also. 
Admission was by card, to ensure the right sort of visitor, 
and the attendance each day was most gratifying. Manu- 
facturers made minute examination of the articles dis- 
played, and when they came across something which 
they had not, perhaps, hitherto made, but were prepared 
to consider the practicability of making, a hint to the 
Board of Trade officials present resulted in an entry being 
made of the fact. In other cases consumers unable to 
procure certain things which formerly came from enemy 
countries mentioned the matter, which was duly recorded, 





and in that way a path was opened for bringing together 
makers and consumers in entirely new markets. The 
Board of Trade took even a wider scope, part of its 
object being to bring to a centre like Sheffield the names 
of buyers in the foreign markets represented with a view 
to ascertaining to what extent their needs could be satisfied 
here, thus obviating the trade going back to Germany 
after the war. In this way what may be rightly regarded 
as an industrial and commercial clearing-house, on 
Government lines, is being set up. One very hopeful 
feature of the exhibition’s visit to Sheffield was the 
number of leading employees sent by various firms to 
examine the goods they might be called upon to make in 
future. These men took a particularly keen interest in 
what they saw. In many instances they could not fail to 
admire the finish of some of the cheap lines in tools and 
cutlery, but were quick to point out the absence of quality. 
It was explained to them that the articles were made by 
the Germans to meet the special requirements of certain 
markets, whereas we too often lost trade by endeavouring 
to force our superior manufactures where the cheaper 
ones were wanted. Altogether the exhibition was a 
thoroughly practical and useful one, giving evidence of 
the real effort being made by the Commercial Intelligence 
Department cf the Board of Trade to meet the new forward 
movement. 


Round the Works. 


The most interesting event at some of the leading 
munition works during the past week was the visit of a 
number of French Senators and Deputies, who were the 
guests of Sheffield for a few days. Amongst other things 
they saw tke night shifts at work and the shell shops 
** manned ”’ by women, beside which they inspected some 
of the ‘‘national’’ factories here. They recognised in 
Sheffield the chief arsenal of the Empire, and were much 
impressed by its stupendous output. They saw splendid 
gun shops, and spent quite a long time watching heavy 
forging and casting, shell making, and the rolling of special 
armour plate. Afterwards the visitors were entertained 
to luncheon at the Cutlers’ Hall by the directors of Cammell, 
Laird’s, the other guests being very representative of 
Sheffield as an industrial city. Regarding business gener- 
ally, the indications of a falling away in inquiries and, 
indeed, the actual offer of new business, mentioned a week 
ago, appears to be rather developing than otherwise, and 
although at the moment there is not the slightest cause for 
anxiety, there being very much too big a volume of orders 
on the books for that, it is a phase that will need to be 
carefully watched. It is probable that the chief reason 
is to be found in the growing feeling that it is cf little use 
offering new business when most of it has to be refused. 
Extensions of works are still proceeding, and the consent 
of the city authorities has just been obtained to the 
erection of further new buildings in the interests of muni- 
tions output. The recognition of the utility of electric 
steel smelting is widening, and it is understood that more 
orders have been placed for these furnaces. A few weeks 
since I mentioned the curious sight here of an elephant 
used for drawing heavy toads cf steel manufactures, but 
a Sheffield firm that is experiencing a great difficulty 
in securing a sufficient supply of horses and carters has 
gone one better by employing the services of an elephant 
and two camels. The animals have worked well in single 
harness, the camels leading. Of course, such things are 
done more for a novelty than anything else, the lesson of 
the shortage of carters and of horses only emphasising the 
need of a more general adoption of motor traction. Twist 
drill and file makers are working under heavy pressure. 
Small tools of all kinds are in very great demand. Oversea 
business is well maintained, and manufacturers of steel 
generally have overcrowded order books. 


Iron, Steel, and Coal. 


Until the turn of the second quarter, at any rate, 
the official maxima will prevail for pig iron, bar iron, all 
kinds of steel and coke, so that quotations will in most 
cases be of little service. Forge and foundry irons, however, 
lack life, so far as new business is concerned, the quarterly 
meeting at Birmingham having, apparently, done little 
to improve matters. But makers are fairly well contracted, 
and at present there seems no disposition to drop below 
maximum values. Hematites and special irons hold their 
ground easily, the makers’ difficulty being tc keep pace 
with the demand. It is questionable if basic billets can 
now be bought in the open market, and acids are very 
searce. Practically nothing in the form of billets is coming 
from the States, except a little, perhaps, on unexpired 
contracts, but the requirements of the Government are 
being met all right. Supplies of Swedish steel continue 
extremely restricted. As regards fuels the market for 
home supplies is very strong, but deliveries have been 
helped by the fact that not only are shipments to neutrals 
much limited, but the tonnage going to our Allies is rather 
easier. That remark applies also to gas fuels, which, 
however, are going away freely to inland destinations. 
Slacks are difficult to buy. Best South Yorkshire steam 
hards quote 18s. to 18s. 6d., best Derbyshire 17s. 6d. to 
18s., and seconds 15s. 6d. to 16s. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Munitions Ministry and Pig Iron. 


THE Ministry of Munitions has at last issued a 
definite announcement respecting the position of the 
Cleveland iron trade, following upon the fixing of maximum 
prices and the duties of the Committee appointed to act 
on its behalf. The Ministry has made it clear that it does 
not wish to disturb the relationship subsisting between 
consumers and makers or merchants, and, further, that 
it does not desire to interfere except to assure the main- 
tenance of home supplies. The Committee will control 
and distribute the imported ore as well as the pig iron made 
on the North-East Coast. Consumers or merchants who 
draw their supplies of pig iron from this district are 
requested to communicate with the Committee, the func- 
tion of which is to provide as far as possible for the require- 
ments of the consumers. They should submit to the 
Committee not later than the 20th day of each month a 
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note of their requirements during the month next succeed- 
ing, and the quantity called for should be approximately 
the actual consumption for the consumer. As fart as 
possible, all requisitions should be against contracts, 
whether these are directly with the producer or exist by 
the agency of a merchant. If no contracts exist, the 
Committee will allocate the orders among those makers 
who can execute them. All iron will be invoiced directly 


by the maker at a price which shall not be in excess of the . 


maximum price ruling on the first day of the month in 
which the iron is delivered, and payment will become due 
as the seller may arrange with the particular purchaser. 
Makers may sell for delivery after June 30th on the under- 
standing that the fixed maximum prices ruling on the 
first day of any month during the period of contract will 
apply to all deliveries made during that month. No maker 
will be obliged to sell for a longer period than one month, 
and then only to the extent to which he can spare the 
iron, having regard to his other engagements ; and only 
in respect of iron required for the fulfilment of orders for 
direct or indirect Government work. In conclusion, the 
Ministry urges makers and merchants to assist and co- 
operate with the Committee in every way by furnishing 
all information which may be deemed necessary in order 
that the Committee may be able to regulate in the general 
interest the supplies of iron, and also to advise the Govern- 
ment regarding the necessities of the industry and the 
extent to which export, particularly to Allied countries, 
may be prudently permitted. The intention of the Ministry 
is that all transactions between makers and consumers 
shall be carried on with the slightest possible interference 
with the ordinary routine of business. It is not the inten- 
tion of the Ministry in any way to interfere with the 
business relations between merchants and consumers 
beyond the regulation of prices. Makers may, therefore, 
sell to consumers through merchants, provided that the 
consumer is able to obtain his iron at a price not exceeding 
the maximum, with the addition of a reasonable commis- 
sion for selling and any charges to cover any risks taken 
or accommodation given by the merchant which may be 
mutually agreed, always provided that the Committee 
is satisfied that the terms are bond fide and mutually 
agreed. 


Pig Iron Exports Prohibited. 


Since the maximum prices for pig iron were fixed 
there has been an extraordinary degree of uncertainty 
pervading the Cleveland market, and in these cireum- 
stances it is not particularly surprising that business has 
been conducted very cautiously, not only by makers, 
but also by consumers. To a great extent this has been 
due to the delay of the Ministry of Munitions in issuing 
some definite announcement, but now that that Depart- 
ment has explained its desires traders are in a position to 
deal more freely. The prohibition of exports of pig iron 
has not occasioned any surprise in the Cleveland iron trade. 
In view of the heavy, continuous and increasing demand 
at home and the rapid depletion of the stock of iron in the 
public store, it was generally anticipated that sooner or 
later some step of the kind would have to be taken. All 
applications for permission to export, whether to the 
Allies or neutrals, will have to be made to London. 
Adequate provision will no doubt be made for the needs 


of France, but no one doubts that the meaning of the. 


embargo is that no iron will be allowed to go to neutrals 
until such time as the home stocks are again considered 
adequate. The immediate effect has been to cause a 
fall in the export value of No. 3 Cleveland pig, which has 
undoubtedly been swollen by the high prices obtainable 
from neutral countries. All export business, however, 
is at a standstill, with 92s. as a purely nominal quotation. 
The price for home consumption remains at 82s. 6d. 
Withdrawals from the public store have reduced the stock 
of pig iron to 43,706 tons, of which No. 3 accounts for 
41,524 tons. 


Hematite Pig Iron. 


The position of affairs in the East Coast hematite 
pig iron trade continues very satisfactory. The consump- 
tion of iron at the present time is heavier than it has been 
for many years, and an increased output could readily be 
disposed of. The demand, both on home account and for 
Allied countries, continues very heavy. The supply is 
carefully regulated as between the foreign customer and 
the home consumer, and an equitable balance is main- 
tained. Not only are all shipments subject to official 
licences, but makers are bound tc give a certificate that 
such shipments can be made without detriment to the 
requirements of home consumers. There is no spare iron 
for neutral countries, but the Allies are getting fair supplies. 
ton —" price remains at 140s. and the home price 

2s. 6d. 


Iron-making Materials. 


There is no material change in the foreign ore 
position. Satisfactory supplies are being maintained. 
The sellers’ quotation for best Bilbao Rubio ore of 50 per 
cent. quality, ex ship Tees, stands at 40s., on a Bilbao— 
Middlesbrough freight of 23s. Controlled consumers are 
able to buy, by Government arrangement, on a freight 
basis of 17s., making the price 34s. Coke is unaltered, 
medium furnace kinds being obtainable, delivered at works, 
at 30s. 6d. 


Manufactured Iron and Steel. 


There is no relaxation in the pressure on the 
manufactured iron and steel works on the North-East 
Coast. Indeed, the reports from the various sections this 
week indicate that the activity is greater than has yet been 
experienced, and measures are being adopted further to 
increase the outputs. This applies more particularly to the 
departments producing steel, the bulk of which is taken 
up in the production of bars for shells. This week steel 
rails, steel sleepers, steel springs, steel wheels and axles, 
boiler tubes, condenser tubes, steel plates and sectional 
materials for shipbuilding, have been added to the expor- 
tation restriction list. As regards quotations, there have 
been some readjustments in the maxima recently agreed 
upon for home consumers. Common iron bars have 
become £13 15s. in place of £13 10s., and are net delivered, 
with an addition of 7s. 6d. for each “best.” Iron ship 


angles are also raised to £13 15s. The following are the 
principal quotations :—Common iron bars, £13  1L5s.; 
best bars, £14 5s.; double-best bars, £14 12s. 6d.; treble 
best bars, £14 19s. 6d.; packing iron, £10; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship and 
girder rivets, £17 10s. to £18 103.; steel bars, basic, £13: 
steel bars, Siemens, £13; steel hoops, £15; steel ship 
plates, £11 10s.; steel boiler plates, £13 ; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £18 ; steel sheets, doubles, 
£18 10s.; steel joists, £11 2s. 6d.; steel strip, £14 10s.; 
heavy sections of steel rails, £11; steel railway sleepers, 
£12—all less 2} per cent., except steel ship plates, steel 
angles and joists, packing iron and iron bars. 


The Coal Trade. 


The position of the Northern coal trade is very 
strong, owing to the abnormal scarcity of coal on the 
market and the ever-increasing inquiry. The Admiralty 
requirements and requisitions are understood to be very 
heavy, and the amount of business on Government 
account which is booked ahead, as well as the developing 
requirements of the home market, would seem to preclude 
the hope of a speedy fall in the really stupendous prices 
ruling. A matter that has been keenly discussed is the 
question of the licences issue. The practice of the past 
few weeks has been that a licence when granted held good 
for at least two months, but the new regulation provides 
that only a month is now allowed from the date of the 
issue of the licence, so that if the cargo is not disposed of 
in that time the licence lapses, and the merchant is 
thereby compelled to seek for a new licence, with, of course, 
the consequent risk of refusal. The only exception to this 
rigid rule is in the case of South America, where six 
weeks are allowed. These time limits are felt to be too 
drastic, and though energetic efforts have been pursued 
by the Advisory Committee of the Newcastle Chamber of 
Commerce, the Committee has not been able to secure any 
appreciable modification of the Order, which comes into 
force on the 25th inst. The Northumberland market is 
exceptionally firm, and the prospects are that the prices, 
though they can hardly be expected to improve, are likely 
to hold well. Best steams are sold well ahead, and are 
nominal, which condition has made the demand for seconds 
and smalls very much better. Tyne primes are as high 
as 40s. and smalls are not easily if at all procurable under 
25s. North Northumberland large and smalls maintain a 
very steady and improving market, while Northumber- 
land unscreened bunkers have steadily improved. The 
most remarkable development, however, has been in the 
Durham market, where daily sensational advances in 
nearly every class have been the rule. Gas qualities of 
the best kind are purely nominal, as supplies are not 
available, but the lower grades bring fetch unprecedented 

rices. Bunkers are even in greater demand, and it is 
really the bunker market which has been responsible for 
fhe phenomenal increases in both the gas and coking 
sections, which are quite as strong in their way as any 
other class at the moment. The forward position of the 
coke market is likely to remain strong. Current quotations 
are as follows :—Northumberlands: Best Blyth steams, 
40s. to 45s.; Blyth second steams, 35s. to 40s.; Tyne prime 
steams, 40s.-to 42s.; Tyne prime seconds, 35s. to 40s.; 
unscreened bunkers, 33s. to 36s.; households for shipment, 
35s. to 40s.; Blyth best smalls, 22s. 6d. to 24s.; Tyne 
prime smalls, 25s.; North Northumberland smalls, 22s. 
to 25s.; second smalls, 20s. Durhams: Steam coal, 
37s. 6d. to 40s.; best gas, 30s. to 32s.; second gas, 29s. 
to 30s. special Wear gas, 30s. to 33s.; smithies, 27s. to 
27s. 6d.; ordinary bunkers, 30s. to 32s. 6d.; best bunkers, 
35s.; superiors, 40s.; coking unscreened, 30s. to 35s.; 
coking smalls, 30s. to 34s. Foundry coke, 41s. 6d. to 
42s. 6d.; gas coke, 26s. to 29s.; blast-furnace coke, 28s. 
at ovens, fixed price. 








SCOTLAND. 
(From our own Correspondent.) 


The Export Trade. 


Reports from the various industrial centres in 
Scotland indicate continued and increasing activity, 
particularly in the iron and steel and allied trades. The 
bulk of the material produced, however, is on home 
account, and it is becoming increasingly evident that 
merchants who supply the overseas consumer must make 
preparations for still further restrictions in the export 
trade. There are various reasons in support of this 
assertion. In the first place, available supplies are 
decreasing rapidly owing to increasing demands for home 
consumption. Then, again, the labour shortage, which 
has been apparent since the beginning of the war, is being 
more keenly felt, and the position in this respect is not 
likely to show an early improvement. Last, but not 
least, is the high rates of freight. There are, of course, 
cases where consumers must have supplies at any cost, 
and those are the only contracts which merchants are 
inclined to enter into at present. 


Merchant Tonnage and Dilution of Labour. 


At a representative conference of trade unionists 
in the shipbuilding and engineering trades held in Glasgow 
on Sunday last, Mr. Arthur Henderson read a letter 
from Mr. Runciman, President of the Board of Trade, on 
the question of merchant tonnage. The President in his 
communication said that the outstanding reason for the 
dearth of ships was the part which the British merchant 
service had been called upon to play in the prosecution of 
the war. He (Mr. Runciman) had been informed that one 
of the reasons for the delay in the delivery of merchant 
vessels was the reluctance of the workers to engage on 
work which had been regarded as of small importance. It 
was with the express object of removing this apprehension 
that a large number of merchant ships under construction 
had recently been declared ‘‘ war work.” No better work 
could be done for our Allies’ cause than by putting every 
ounce of energy into the rapid delivery of all merchant 
vessels under construction. Mr. Henderson said it was 
impossible to exaggerate the importance of the question 
of dilution of labour, but it was difficult to convince the 





as in the early days of the war they were requested to 


workers of the urgency with regard to merchant shipping, | 





transfer their labour from private work to naval construc. 
tion. He urged strongly the acceptance of the principle 
of dilution, under proper safeguards, for the shipyard 
trades, and it was decided that the unions affected shoul: 
undertake to give the Dilution Commissioners every possib|« 
assistance in the effort which is being made to extend to the 
shipyards the scheme in operation in the engineering shops. 
With regard to the recent wages dispute, it was decided 
to ascertain from the various affiliated societies the amount 
of the advances in nted to their members in the 
five districts—Clyde, North-East Coast, Manchester, 
Birmingham and London. When the information was 
forthcoming a case will be prepared and submitted to tho 
representatives of the Ministry of Munitions and the 
President of the Board of Trade. 


Pig Iron. 


With the fixing of maximum prices for the home 
trade the uncertainty in the Scotch pig iron trade has 
been removed to a large extent, and makers are doing a 
much better business, customers showing more readiness 
to place their orders. Export prices are, of course, still 
free, but this department of trade is very quiet at present. 
The warrant market has again been practically dead during 
the past week. Prices have been firm throughout, but 
although buyers advanced their quotations to 96s. 6d. 
cash, sellers showed no inclination to deal. Stocks now 
amount to 46,708 tors, compared with 116,098 tons at the 
close of 1915. 


Maximum Prices. 


Scotch Hematite Pig Iron.—£6 2s. 6d. per ton net 
f.o.t. makers’ works. Special quality, containing under 
-03 of phosphorus and sulphur, £6 15s. 6d., and special 
quality, containing under .02, £7 per ton f.o.t.. makers’ 
works. 

Scotch Foundry and Forge Pig Iron.—Nos. 3 and 4 and 
lower grades of Monkland, Dalmellington, Eglinton and 
Govan, £5 14s. per ton net f.o.t. makers’ works. Nos. 3 
and 4 and lower grades of all other brands, £5 15s. 6d. per 
ton. No. | quality in all cases to be 5s. per ton above 
these prices. 


Export Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; 
No. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s. ; Carn- 
broe, No. 1, 125s.; No. 3, 120s.; Clyde, Gartsherrie, Calder 
and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Summerlee, 
No. 1, 127s. 6d.; No. 3, 122s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan 
or Troon, No. 1, 125s.; No. 3, 120s.; Dalmellington, at 
Ayr, No. 1, 125s.; No. 3, 120s.; Shotts, at Leith, No. 1, 
130s.; No. 3, 125s. per ton. 


Finished Iron and Steel. 


Steel makers continue to produce large quantities 
of shell bars and sections for the Government. The ordi- 
nary home trade is very quiet, but the export inquiry is 
fairly satisfactory. Black sheet makers are still finding 
it impossible to overtake orders on hand, and arrears of 
deliveries continue to accumulate. The quotation for 
7 to 11 b.g. is still £18 10s. per ton, less 2} per cent. Glasgow 
delivery. Malleable iron producers are experiencing a 
large demand for iron and steel bars on Government 
account. The authorised maximum price is £13 15s. net 
basis for “‘ Crown ”’ bars at works. 


Coal. 

The Scotch coal trade generally continues to 
show considerable strength, and values are still on the 
increase. Collieries, on the whole, have very little to offer, 
and outputs are almost entirely contracted for, and the 
export trade is undergoing further curtailment in order 
to increase supplies for home use. Under the circum- 
stances quotations are purely nominal. Ell coal, f.o.b. 
at Glasgow, 30s.; splints, 28s. to 35s.; navigations, 30s. 
to 3ls.; steams, 26s. to 28s.; treble nuts, 21s. to 21s. 6d.; 
doubles, 20s. to 20s. 6d.; singles, 19s. 3d. to 19s. 6d. ; best 
screened navigation, f.o.b. at Methil or Burntisland, 33s. 
to 35s.. per ton. 


Wages in the Coal Trade. 


Under the award of Mr. J. H. Balfour Brown, 
K.C., as independent chairman of the Scottish Coal Trade 
Conciliation Board, the Scottish miners receive an increase 
of 6} per cent. or 3d. per day, bringing the standard of 
wages in Scotland up to 9s. per day. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


ReEcorp prices continue in evidence for practically 
all classes of coals. The supplies are wholly unequal to 
the demand, and with tonnage in excess of immediate 
requirements there is a good deal of detention of steamers. 
Shipping facilities are inadequate, as has before been 
shown immediately tonnage comes along in anything like 
satisfactory quantity. How long this condition of things 
will last it is impossible to foresee. In the opinion of most 
people, heavy pressure is assured to the early part of May, 
after which there is a probability of the situation altering 
very materially. There is no coal market in the country 
so sensitive as the Cardiff market. It is governed entirely 
by the tonnage factor, and it would be no surprise if the 
present glut of tonnage were succeeded by a substantial 
shortage and values were to drop from 45s. or 50s. to half 
those figures. Although chartering during the t week 
has been fairly active, the supplies of tonnage available 
for employment have been far from excessive. 


Freight Rates. 


Values of freight rates have come down in the 
last few weeks, in the case of Marseilles from 125f. to 100f., 
Genoa options 100s. to 80s., Algiers 110f. to 95f., Oran 
105f. to 90f., Bordeaux from 70f. to 58f., Lisbon from 
53s. 6d. to 33s., Gibraltar from 60s. to 40s., St. Nazaire 
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from 60f. to 50f, Shipowners, however, are confident that 
these lower rates are only of a temporary character, and 
while they have to come down in their ideas for vessels 
ready to load this month, they are not disposed to accept 
these lower rates for May, when it is expected that there 
will be a material recovery. 


Export Licences. 


The scarcity of coals has resulted, as was expected, 
in a tighter hand being kept on the granting of coal export 
licences for neutral countries. The Chamber of Commerce 
has also been informed that it has found it necessary 
to reduce the period of the validity of specific licences for 
the export of coal. Specific licences bearing date on and 
after Tuesday, April 25th, will therefore, except where 
otherwise stated on the licence, be valid for shipment 
within six weeks from the date of the licence in the case of 
the continent of America and four weeks from the date of 
the licence in every other case. It will be noticed that the 
period will no longer run from the date of shipment named 
in the licence. 


Miners’ Holidays. 


The question as to the holidays to rule in the 
coalfield at Easter came up at an adjourned conference of 
the South Wales Miners’ Federation at Cardiff on Monday, 
when on a vote being taken the result was: for one day 
53 delegates, for two days 115 delegates, for three days 
94 delegates. The second vote showed: for two days 
175 delegates, for three days 96 delegates. It was there- 
fore decided that two days’ holiday should be asked for. 


Speeding up Tonnage. 


So far the efforts to secure the introduction of 
the suspension of the one o’clock rule for trimmers and 
tippers on Saturday afternoons has failed. It will be 
remembered that in order to move round tonnage more 
rapidly and avoid delays over week-ends, the Port and 
Transit Executive Committee agreed with the conference 
of trimmers and tippers for their one o’clock rule on 
Saturdays to be dropped for the period of the war, and it 
was hoped that this new arrangement would have come 
into operation on Saturday last. Their hopes were not 
realised. It was left to the employers and representa- 
tives of the workmen to settle locally the terms of pay, 
but this has not been done. The men formulated the 
terms upon which they were prepared to work and finish 
vessels on Saturday afternoons, viz., 3s. 6d. per hour per 
man for Allied free tonnage and 5s. per hour per man for 
neutral tonnage, the rates for Allied Government tonnage 
to remain as before, viz., 2s. 6d. per man per hour. Ques- 
tions have arisen between the dock authorities and other 
workmen, such as hydraulic workmen and cranemen, 
who are indispensable, and who, of course, want higher 
pay like the trimmers and tippers, and, furthermore, 
shipowners are averse to paying the exorbitant demands 
of the men, whose attitude is that “if owners want us to 
work those are our terms.” 


Tin-plate Trade. 


Tin-plate prices, which are on a record level, 
are likely to advance still further. Purchasers are not 
doing more than meet their most pressing requirements, 
and makers are also disinclined to book ahead. Orders 
have recently been booked at 33s. 6d. for 20 x 14, and in 
one case 33s. 9d. is reported to have been paid. The 
situation in the tin-plate industry is at the present time 
very unsettled, owing to the demands made upon the 
workmen for military ‘service. The tin-plate trade has 
been removed from the list of exempted trades, and last 
week a circular was issued to manufacturers by the chair- 
man of the local district tribunal, stating that the follow- 
ing conditions would govern future applications for 
exemption :—(1) That only men absolutely required to 
maintain the output of their works should be claimed for, 
and that in arriving at their number, regard should be 
given to the lowest number of mills which could be con- 
tinued working and the tin-plates already manufactured 
and in stock. (2) That no claim should be made in respect 
of single men without domestic obligations where their 
duties can be carried out by married men with such 
obligations or by other persons ineligible for the Army. 
(3) That all shifts of four and six hours be immediately 
discontinued, and all shifts extended to eight and where 
possible to twelve hours. (4) That no man engaged on 
such shifts should work part time, as is at present the case 
at a number of works, but should work full time. Follow- 
ing upon the above, manufacturers have been informed 
that too many mills are at present in work and the number 
should be reduced. 


Current Business. 


Current operations have not been on anything 
like a normal scale during the past fortnight, but this 
week more particularly have they shrunk to insignificant 
proportions. This is due to shippers having completed 
their arrangements for shipments this month, and only 
those hard pressed for small quantities to make up cargoes 
have been endeavouring to secure supplies. The demand 
has ‘consequently been extremely limited and has been 
nothing like what it was a fortnight or three weeks ago. 
The rush being over has made it appear as if free coals were 
rather more plentiful. While 50s. was touched several 
times last week for leading qualities of large, there is not 
the disposition to concede this figure now. Some colliery 
salesmen in a strong position continue to quote this record 
price, but the general opinion is that it is a rather fictitious 
value. For real business purposes 45s. to 47s. 6d. is regarded 
as the price of superior large coals. Dry coals particularly 
have weakened owing to the fact that Monmouthshires 
to mix with them are so scarce. The falling off in the 
demand for drys has been more noticeable than in any 
other quality, values being about 42s. 6d. to 45s. for the 
best and 40s. to 42s. 6d. for ordinary descriptions. Bitu- 
minous qualities remain firm, while small coals are 
relatively stronger than any section. Best bunkers are 
firmly quoted at 27s. 6d., and higher figures have been 
paid, cargo sorts ranging from 18s. to 23s. Patent fuel 
is worth 47s. 6d. to 50s., the lower figure having been 
paid for small lots, pitwood being about 38s. to 39s. 





LATER. 


There has been no change in large coals, which, however, 
keep firm. Buyers have been more concerned in arranging 
supplies for delivery immediately after the holidays, but 
have found it extremely difficult, as owners are disinclined 
to take on fresh obligations, seeing that they can scarcely 
tell what their position may be. Although the official 
holidays in the coalfield are limited to two days, the pro- 
bability is, given fine weather, that many men will disregard 
the request of the Admiralty to resume work promptly, 
and will extend their leave, which will mean lower pro- 
duction. Values are nominally unaltered. Small coals 
are the feature, and prices are higher than at any previous 
period. Best bunkers rule from 27s. 6d. to 30s., and have 
been sold at the higher figure, second qualities being 26s. 
to 27s., and cargo sorts from 18s. to 24s. Pitwood has 
fallen to 35s. to 36s. owing to supplies being ‘good and 
wagons scarce, the result being that importers are com- 
pelled to accept lower figures to clear. 


Minimum Wage Proposals. 


The conference of South Wales miners’ delegates 
at a meeting this week considered a resolution from the 
Maesteg district requesting the National Executive to 
prepare an amending Minimum Wage Bill embodying the 
following proposals :—(1) That the minimum wage rate 
for each grade shall not be less than the actual average 
earnings of the workmen employed in the grade ; (2) that 
all disqualifying rules be abolished, so that the minimum 
wage shall be subject only to ordinary contractual obliga- 
tions; (3) that where the workmen in any grade are 
divided into day wage men and piece workers, the average 
earnings of the whole of the workmen in the grade shall 
be ascertained, and a uniform minimum be established for 
the grade; (4) that all surfacemen be included in the 
provisions of the Minimum Wage Act. This resolution 
was carried. The Maesteg district had also forwarded a 
recommendation that on the expiration of the existing 
general wage agreements in the respective coalfields no 
further district general wage agreements be entered into, 
and that, instead of district wage agreements the Federa- 
tion should establish a National Wages Board on the 
following basis :—({1) A 1918 standard shall be established 
by adding the then existing percentage to the prevailing 
standards in the respective districts ; (2) that all applica- 
tions for alterations of wages above the 1918 standard 
shall be dealt with by a national board consisting of an 
equal number of workmen’s representatives and colliery 
owners and an independent chairman, who shall only 
be called in by mutual agreement of both parties. The 
feeling of some delegates was that it would be far better 
to strengthen the existing working arrangement between 
the miners, railwaymen and transport workers than to act 
on the lines suggested by the Maesteg district, and con- 
sequently the matter was referred to the South Wales 
Miners’ Federation Executive Council. 


Approximate Values, 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 47s. 6d. to 50s.; ordi- 
naries, 45s. to 47s. 5d.; best drys, 42s. 6d. to 45s.; ordinary 
drys, 40s. to 45s.; best bunker smalls, 27s. to 28s.; best 
ordinaries, 26s. to 27s.; cargo smalls, 20s. to 23s.; inferiors, 
18s. to 20s.; washed smalls, 22s. to 24s.; best Monmouth- 
shire black vein large, 45s. to 47s. 6d.; ordinary Western 
Valleys, 45s. to 47s. 6d.; best Eastern Valleys, 42s. 6d. to 
45s. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 48s. 
to 50s.; smalls, 29s. to 30s ; No. 2 Rhondda large, 39s. to 
40s.; through, 32s. to 33s.; smalls, 22s. to 23s.; best 
washed nuts, 3ls. to 32s. 6d.; seconds, 28s. to 30s.; -best 
washed peas, 29s. to 30s.; seconds, 26s. to 28s.; patent 
fuel, 47s. 6d. to 50s. Coke: Special foundry, 60s. to 65s.: 
good foundry, 55s. to 60s.; furnace, 42s. 6d. to 47s. 6d. 
Pitwood, ex ship, 38s. to 39s. 


Newport. 


There has been no change in Monmouthshire 
coals, which remain, on the whole, firm. The tonnage 
position is very satisfactory, and coals are so hard to 
arrange for this month’s shipment that values of large 
qualities are practically nominal, smalls being extremely 
firm. Approximate prices :—Steam coal: Best Newport 
black vein large, 45s. to 47s. 6d.; Western Valleys, 45s. 
to 47s. 6d.; Eastern Valleys, 42s. 6d. to 45s.; other sorts, 
40s. to 42s. 6d.; best smalls, 23s. 6d. to 24s. 6d.; seconds, 
20s. to 22s. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s.; patent fuel, 45s. to 47s. 6d. Pit- 
wood, ex ship, 38s. to 39s. 


Swansea. 


The anthracite market continues quiet. Very 
little new business has been arranged during the past few 
days, but values are fairly steady. Approximate values :— 
Anthracite: Best malting large, 23s. 6d. to 24s. 6d.; 
second malting large, 19s. to 20s. 6d.; big vein large, 
17s. 3d. to 19s. 6d.; red vein large, 16s. 6d. to 17s. 6d.; 
machine-made cobbles, 28s. 6d. to 30s.; French nuts, 28s. 
to 30s. 6d.; stove nuts, 28s. to 30s.; beans, 3ls. 6d. to 
32s. 6d.; machine-made large peas, 22s. 6d. to 23s.; 
rubbly culm, 10s. 6d. to 1ls.; duff, 4s. to 4s. 6d. Steam 
coal: Best large, 36s. to 42s. 6d.; seconds, 29s. 6d. to 
32s. 6d.; bunkers, 28s. to 35s.; smalls, 16s. to 17s. 6d. 
Bituminous coal: No. 3 Rhondda large, 38s. to 45s.; 
through and through, 3ls. 6d. to 37s.; smalls, 25s. 6d. to 
29s. 6d.; patent fuel, 37s. 6d. to 40s. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Mr. T. G. Howes Tuomas, consulting engineer and engineer- 
ing coach, of 47, Victoria-street, Westminster, has been appointed 
to a position under the Ministry of Munitions of War. Letters 
addressed to him at 47, Victoria-street, Westminster, will still 
receive attention, but Mr. Howes Thomas will be unable to accept 
any private work for the duration of war. 

WE are asked to state that Mr. T. S. Hunter, M.1.8.1., consult- 
ing engineer and marine surveyor, of 14, St. Mary-axe, E.C., 
has been elected a director of Dudgeon and Gray, Limited, 
consulting engineers and naval architects, of 89, Aldgate, 
London, E, 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 





When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specificati be obtained at the Patent-office Sale 








may b 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each 


The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the plete Specificati 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


INTERNAL COMBUSTION ENGINES. 


13,217. September 16th, 1915.—THREE-CRANK, SINGLE-CYLIN- 
DER Enarneg, G. C. 8. Seymour, 17, Carlton-terrace, Port- 
slade, near Brighton, Sussex. 

The cylinder contains two pistons, the upper cne A having a 
trunk B, to the end of which its connecting-rod C is pivoted, 
and the lower one D being bored centrally to slide on this trunk. 
The lower piston is connected by two rods to the crank shaft. 





N° 13,217 


























The cranks E F are in line and the crank G opposite them. 
HH are exhaust ports controlled by the pistons. J is an inlet 
port for supplying mixture to the space above the piston A, 
and K are ports whereby this mixture finds its way into the 
annular space between the two pistons. Compression and 
combustion take place apparently only in this annular space. 
March 29th, 1916. 


CONDENSERS AND FEED WATER HEATERS. 


6996. May 10th, 1915.—JeTr ConpEenser, A. E. L. Scanes, 
Strathfield, Harboro-road, Ashton-on-Mersey. 

This jet condenser is intended to be utilised in cases where it 
is necessary to condense steam at two or more different degrees 
of vacuum. In one modification, as illustrated, two jet con- 
densers A B are used, one for each degree of vacuum. The 
higher vacuum steam enters condenser A at C and the con- 
densing water at D. The condensing water plus the condensed 
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steam leave this condenser and flow into the succeeding one B 
by way of a “‘ semi-barometric leg ’’ E-and condense the lower 
vacuum steam entering at F. The final discharge is made 
through a second semi-barometric leg G. The air suction pipes 
for the two condensers are shown at H J. Pipe H leads to the 
primary stage of a multi-stage rotary water ejector K and pipe 
J to a stage of higher pressure.—March 29th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


4664. March 25th, 1915.—IMPROVEMENTS IN MAGNETO- 
ELECTRIC Matuines, The British Thomson-Houston Com- 
pany, Limited, of 83, Cannon-street, London, and Arthur 
Primrose Young, of Dovedale, Priory-road, Kenilworth. 

The object of this invention is to simplify and cheapen the 
construction of the armature portion of the machine and at the 
same time to improve the efficiency of the magneto as a whole. 

A core A carries the armature windings B with separate pole 

pieces C. These pole pieces are secured in a cylindrical shell 
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D of insulating material formed integral with the end-plate E 
of the armature adjacent the +high-tension collector rings or 
contacts. The driving shaft F at this end is moulded into a 
central boss projecting from this end-plate. The armature 
winding B may be wound on a former and placed round the 
rectangular core A, which is slipped into position between the 
pole pieces C. The inner sides of the pole pieces have V-sha 
depressions or grooves formed in them, into which corresponding 
rojections on the core fit. The end of the armature remote 
rom the collector ring end consists of a cup-shaped member H, 
preferably of conducting material. This member may be 
secured to the pole-pieces and insulating cylindrical shell by 
means of screws. The usual low-tension make-and-break 
contacts are carried in the casing M carried on the end of the 
shaft N. Two rings O concentric with each other are provided 
between the free end P and to them the high-tension winding of 
the armature is clamped, and these rings are slipped into position 
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on the boss Q formed on the end-plate E. The rings are secured 
in position by means of a flange R of insulating material screwed 
or otherwise fitted to the boss. The armature is provided with 
the usual bearings for its shaft fitted into end-plates and revolves 
in the pole gap of a single permanent magnet or of two or more 
superposed magnets S. The armature windings are completely 


enclosed, and by providing covers T secured to the pole pieces U 


the whole armature is enclosed.— March 29th, 1916. 


TRANSMISSION OF POWER. 


16,900. March 24th, 1915.—IMPROVEMENTS IN AND CONNECTED 
WiTH CABLES FOR THE DisTRIBUTION OF ELECTRICAL 
Power, John Horace Bowden, of 101, Eltham-road, London, 
S.E., and Harry Francis Jackson Thompson, of 65, Cam- 
bridge-mansions, Battersea Park, London, S.W. 

A three-core cable applicable to a three-phase supply is shown. 
The three conductors A, B, C are of ordinary form and are 
surroundedgby insulating layers D, E, F. Between each of these 
layers is a metallic protecting shield H, which, as can readily 
be seen, consists substantially of three straight portions project- 
ing from the centre of the cable. The shield H can be formed 
of a suitable number of pieces of metallic braid or sheet, or a 
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number of small wires or strips. The advantage of such con- 
structions is that they allow of a good deal more flexibility 
in the cable for bending purposes than a solid internal shield 
would do. Outside the complete cores there is an additional 
insulating portion K, then the outside shield L, which may be 
of copper tape or strips to meet the Board of Trade require- 
ments. There is then the final insulating layer M and the 
lead sheathing, which is earthed in accordance with the 
Board of Trade regulations.—March 29th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


4720. March 26th, 1915.—Burrers FoR PLANING MACHINEs, 
Walker, Camphill-avenue, Langside, Glasgow, and 
Smith and Coventry, Limited, Salford, Lancs. 

On one or both sides of the frame a series of solenoids A is 
mounted. The cores B of these are carried on a shaft C of 
non-magnetic material. An arm D on the shaft C is arranged 
to be engaged at each end of the table stroke by one or other of 
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the dogs E on the table. The current through the solenoid 
coils is reduced during the major part of the stroke of the table, 
and just before each end is reached is switched on fully by 
causing the dogs to engage with the levers F which control a 
suitable electric connection. If the table for any reason is not 
pulled up in sufficient distance by the braking action of the 








solenoids, damage will result to the solenoids. To prevent this 
it is arranged that the dogs in moving the shaft C shall not do 
so by direct contact with the member D, but with a roller G 
free to fall in a vertical slot in this member, except in so far as 
it is supported by causing its journals to rest on the plane top 
surfaces of two plates H having inclined ends. If the roller drops 
to the bottom of the slot in the member. D the dogs will cease 
to move the rod C.— March 29th, 1916, 


17,957. December 23rd, 1915.—Curvep Bortna, F. H. Royce 
and Rolls-Royce, Limited, Derby. 

To the table A of @ milling machine there is fixed a platform 
B carrying a circular base C which can be moved angularly 
about its centre on the platform through a limited range and 
which can be bolted to the platform by means of the bolts D, 





The base C carries a slide rest E operated by the hand wheel F. 

The slide rest carries a circular work table G rotatable by means 

of the handle H. The cutter employed is spherical in shape. 

oe et of working is evident from the engraving.— March 
9th, 1916. 


AERONAUTICS. 


10,660. July 22nd, 1915.—AvutTomatic STABILISING ARRANGE* 
MENT, E. A. Masters, 23, West-hill, Winchester, Hants. 
Each wing is pivoted to the fuselage on a horizontal axis at A. 
Beneath each wing a laminated spring B is fixed to the fuselage 
at one end and at the other’to a bracket C depending from the 
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main wing spar. No stay wires are, used. The tail planes 
are similarly supported. The differential yielding of the wings, 
it is claimed, renders the aeroplane automatically stable.— 
March 29th, 1916. 


MISCELLANEOUS. 


5853. April 19th, 1915.—IMPROVEMENTS IN SHAFTS FOR 
Hieu-sPEED Rotation, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, E.C. 

The engraving shows this invention applied to a high-speed 
alternator. The rotor shaft is casmemtiel by a series of lamina- 
tions firmly pressed together by lock-nuts at the ends. The 
pedestals for the shaft bearings are free to rock upon rods A 
so that they may become relatively inclined should the shaft 
bend. The pedestals are bolted to the foundation by means 
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of spring bolts and are connected together by two girders, each 
in two parts BC, which parts are united through the agency 
of a spring D. The laminations on the rotor shaft damp, it is 
claimed, any vibration which may tend to appear. The action 
depends upon the friction between the laminations and results 
in what the specification calls a hanical hysteresis, It is 
claimed that with these laminations the shaft has no critical 
speed.— March 29th, 1916. 











THE ACQUISITION OF ENEMY PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 





On each of three of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No: 19,669/08.—Stuffing-box substitutes. By removing a 
liner, inserted between the casing of a turbine, &c., and the shell 





carrying the labyrinth packing, this packing can be lifted out 
without disturbing the shaft or casing. The shell is held by a 
stud which can be inserted in any one of a number of holes in 
order to vary the clearance. Roth, C., Berlin. Dated June 
29th, 1907. 

No. 19,744/08.—Turbines. Relates to the method of balancing 
steam turbines subjected to an external end thrust—for example, 
the thrust of a screw propeller—and consists in arranging the 
whole of the internal thrusts in an opposite direction to the 
external thrust. Roth, C., Berlin. Dated October 9th, 1907. 

No. 19,898/08.—Valves ; hft valves; actuating valves and 
cocks ; shocks, preventing. In order to prevent vibrations and 
consequent shocks in valves of the type opened by the main 
fluid pressure acting on one face of a piston, which is connected 
to the valve when the fluid pressure on the opposite face is 
released by a pilot valve situated centrally in the main valve, 
the pilot valve or the release passage in which it is situated is 
constructed so that a large range in the movement of the pilot 
valve can be obtained with only a slight variation in the area of 
par relief passage. Wagner, F., Germany. Dated October 29th, 

07. 

No. 20,171/08.—Sulphuric acid. Sulphuric acid is prepared by 
spraying nitrous-sulphuric acid down towers through which 
burner gases pass. According to the present invention, only 
part of the burner gases are passed through the towers, the 
remainder of the gases being compressed and used to work the 
emulseurs for raising the acid to the top of the towers and to 
atomise it therein. Erste Oesterr-Sodafabrik and Opl, C., 
Austria. 

No, 20,261/08.—Ordnance ; mountings, shields, for. The 
sighting aperture in the shield is provided with a pivoted screen 
consisting of a roof portion and side walls, one of the latter being 
— with a series of holes adapted to receive a spring pin 
or the purpose of adjusting the screen to suit the varying height 
of the sighting line. Krupp Akt.-Ges., F., Germany. Dated 
January 16th, 1907. 

No. 20,406/08.—Nitrie acid; nitrogen oxides. A furnace for 
the formation of nitric acid or nitrogen oxides consists of a tube 
to which carbon monoxide under pressure is supplied through a 
pipe. The flame is struck immediately below the bell-mouth of 
a tube, and is for the most part formed in this channel. Air is 
supplied through pipes and passes down to the flame through an 
annular space in which the flame is struck. To ignite the flame 
the jet forms one contact, while the other contact is slidably 
mounted in a guide and can be brought into striking distance by 
operating a handle. Badische Anilin and Soda Fabrik, Germany . 

No. 20,568/08.—Small-arms ; breech actions, sliding breech 
block. An automatic gun, having a fixed barrel, is provided with 
a positive lock controlled by a suspended weight which swings 
forwards on the recoil of the gun. Mauser, P., Germany. Dated 
July 25th, 1907. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 29th. 
Booxrnes for steel rails for the past week are given out as 
somewhere between 1,000,000 and 1,500,000 tons, with pending 
inquiries which may result in orders any day for amounts repre- 
senting half as much again. With reference to all other steel 
products, the larger interests are permitting the smaller interests 
to book as much business as they see fit to take, at prices ranging 
from 5 dols. to 10 dols. per ton above printed market quotations, 
Of late consumers are showing less anxiety to place orders for 
1917 delivery at present high prices. Rail contracts for the past 
week represent in money value 29,000,000 dols., car equipments 
8,400,000 dols., locomotives 3,600,000 dols. The United States 
Steel Corporation produced an average of 66,000 tons per day, 
which means for the entire month of March 1,872,000 tons. 
Prospective railroad equipment heard of calls for in round figures 
1,000,000 tons of steel, exclusive of inquiries abroad for probably 
as much as 500,000 tons. Since March Ist, the railroads have 
ordered about 380 locomotives, making 880 since January Ist, 
with 341 still under negotiation. Fabricating shops are crowded 
with work, having added during the past week to their books 
orders for 41,000 tons, making for the month a probable total 
of 150,000 tons. The Pennsylvania Railroad is calculating that 
it will require 250,000 tons of rails, 100 locomotives and 18,000 
steel cars, the latter item having been before the market for some 
weeks. Small orders like 1000 tons of material are too small to 
attract attention. Most shipyards are expanding their facilities. 
The demand for shipping is stimulating enterprise in the direc- 
tion of establishing new yards. Just where prices may go to is 
a matter of guess work. The next great problem facing the 
industry’ is additional blast-furnace capacity, but. the solution 
of that problem will be determined by the somewhat uncertain 
situation as regards the world’s demand for steel after the war. 
The threatened railroads strike is the cause for much serious 
apprehension, At the present time negotiations are pending for 
30,000 tons of copper over the last half of the year. This repre- 
sents about two months’ average sale. Domestic inquiries for 
copper are heavy and keeps prices high—about 29 cents. 
New York, April 5th. 
Rail orders for 75,000 tons have been placed by the Baltimore 
and Ohio, and large orders are reported by various other com- 
nies, calling for delivery in numerous cases far into 1917. 
Locomotive builders report numerous large orders for domestic 
and foreign delivery. The Bethlehem Company will furnish 
12,000 tons steel for three steamers for the United Fruit Company 
and the Crucible Steel Company will erect five plants at Harrison, 
New Jersey, taking several thousand tons. Steel ingot produc- 
tion by the United States Steel Corporation for March exceeded 
every other month by 200,000 tons, Production is everywhere 
being hastened amazingly and export shipments are increasing 
towards normal requirements. Furnace production has reached 
the highest limits and buyers continue to crowd in orders, 
especially for basic. Prices made another leap this week on all 
steel products outside of rails, The accumulation of unprotected 
requirements is threatening. Even now it is not a question of 
rice, but of assurance that material will be had when needed. 
he Pennsylvania Railroad Company is in the market for 
20,000 tons of car building material. Some 50,000 tons of copper 
were arranged for in the last three days of last week. Exports 
for the month, 24,221 tons. Inquiries yesterday and to-day 
from England and France denote more large orders near. A 
large number of smaller industrial concerns not connected with 
war conditions are pushing into the market for copper, which 
keeps it high. Forward deliveries are still 27.27}. The stock 
market reports reflect the condition in sharp advances. 








AccorpIne to the bulletin of the Bureau of Railway 
Economics the net receipts of the railways of the United 
States for the month of December last increased $180 
per mile, or 82.3 per cent. when compared with December, 
1914. This comparison, however, is between the highest 
and lowest December in six years. A comparison of 
December, 1915, with the average December of the pre- 
ceding five years shows an increase of 49.6 per cent. The 
December income was 82.3 per cent. greaterin 1915 than 
in 1914, 60.7 per cent. greater than in 1913, 26.8 per cent. 
greater than in 1912, and 42.1 per cent. greater than in 
1911. 
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RUSTLESS FERRO-ALLOYS. 
By LESLIE AITCHISON, M. Met., B.Sc. (Lond.). 
No. IL* 


TuRNING from the efforts that have been made to 
solve the riddle of the corrosion of iron and iron 
alloys, it may be well to indicate very briefly the 
nature of the problem as it appears to stand at the 
present time. : 

ELECTROLYTIC ACTION. 

It is well known that metallic substances can be 
arranged in pairs, such that the resulting’ couple 
gives an electric current if the metals are immersed 
in most corrosive liquids—acids, salt solutions or 
even tap water—and are connected together. Not 
only does this apply to different metals—elements— 
but ap lies to couples formed of a metal and one of 
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Fig. 3—PHOTOMICROGRAPH OF COMMERCIAL IRON 


its inter-metallic compounds, or to two different 
compounds, or to two samples of the same element of 
different degrees of purity or in different conditions 
of mechanical or thermal strain. Iron is no exception 
to this rule, and perhaps may be regarded as a par- 
ticularly typical example of it. Two samples of iron 
of slightly different composition will give a current 
between them of quite considerable proportions. 
Steel is, of course, more complex in its constitution 
‘han iron, as can be seen at once from a glance at 
Figs. 3and 4. nsteel there is always present carbon, 
and this element is always existing as a compound 
with some of the iron. This carbide is evident in 
Fig. 4—the white constituent of the mixture. The 
rest of the metal consists of the excess of the iron. 
If a third element be present it usually enters into 
the carbide, between certain limits, and the rest 
dissolves in the iron and gives a solid solution. 
Occasionally the carbide also dissolves in the solid 
solution, though this is rare in normally heat-treated 
samples apart from the alloys with manganese anc 





Fig. 4—PHOTOMICROGRAPH OF STEEL CONTAINING 1.25 PER 
CENT. OF CARBON 


with nickel. In general, then, all steel contains two 
distinct and definite constituents—the carbide and 
the iron or solid solution—and these have the most 
widely different properties. In practically all cases 
the carbide is very powerfully electro-negative com- 
pared with the other constituents present. Conse- 
quently at every surface of contact of carbide and 
solid solution there is present the seat of a relatively 
powerful galvanic action, which will come into play 
as soon as a Corrosive liquid is present. The enormous 
number of these couples in a square foot may be 
imagined from Fig. 4, which is magnified 100 dia- 
meters. Even the pure iron of commerce, which is 
of some engineering value, is not free from this lack 
of homogeneity, since the grains of iron—e.g., Fig. 3 
—are not all alike, and show the effect of mechanical 
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strain upon them, hence producing the necessary 
conditions for the formation of a galvanic couple. 
Here one grain acts as an electro-positive metal and 
the other as relatively electro-negative. In all 
cases the electro-positive constituent is the one that 
goes into solution, the electro-negative being left 
quite free. ‘ As a result, the solid solution is attacked 
more or less strongly, depending upon the magnitude 
of the current between. the various constituents. 
This current, of course, is related directly to the 
difference of electrical potential, between the. two 
constituents in question. These various actions may 
be shown very strikingly by various experiments, 
not the least instructive being those in which the 
sample is protected by connecting to a still more 
electro-positive element—e.g., zinc. Then the solid 
solution and the carbide both become electro-negative 
and are protected from action, and no corrosion takes 
place on the mass of metal, the other @lement going 
into solution in preference. 


CORROSION OF HOMOGENEOUS METALS. 
Originally it was thought—and quite rightly within 
limits—that the more homogeneous a metal was 
made, the less liable to corrosion it became. This, 
of course, is true under certain conditions, depending 
upon the definition of homogeneity, but a material 





Fig. 5—PHOTOMICROGRAPH OF HIGH MANGANESE STEEL 
AFTER CORROSION 


that is as homogeneous as bar iron is quite corrodible. 
Also a material composed entirely of solid solution is 
quite homogenzous in a chemical sense—i.e., the 
composition of various parts of the mass is’ the same 
—yet it is not at all immune from corrosion, because 
there may be quite different conditions of molecular 
arrangements in the different grains or within the 
grains themselves—e.g., Fig. 5, which is a photograph 
of a corroded alloy consisting entirely of a solid 
solution of iron, manganese and carbon, and in which 
corrosion was extremely rapid. Evidently some very 
careful definition of homogeneity is required if the 
above statement is to be accepted. Even if the 
statement be accepted, the converse—that a non- 





Fig. 6—PHOTOMICROGRAPH OF HIGH CHROMIUM STEEL 


homogeneous material is liable to great corrosion— 
which has hitherto been assumed quite generally, is 
definitely untrue. The least corrodible material that 
the author has ever met is one of the most non- 
homogeneous steels—considered microscopically— 
that exist. This may be seen in Fig. 6, having a 
magnification of 500 diameters. From these facts 
the only conclusion that can be reached in safety is 
that the secret of non-corrodibility lies, not in the 
homogeneity of the substance, but in the absence of 
potential differences between the constituents of the 
mixture. Up to the present the experimental diffi- 
culties in the way of a direct proof have been too 
great, but evidence is accumulating to show that 
this view is likely to be true. Hence the problem 
facing the maker of a non-corrodible alloy is the 
production of a steel in which the carbide and solid 
solution—if both are present—possess the same, or 
almost the same, potential towards the liquids in 
which they are to work. When these conditions have 
been attained there is a reasonable likelihood that 
no corrosion will take place. The potential difference 





between a carbide and a liquid solution is likely to Le 
small, and hence that between the solid solution and 
the liquid must also be very slight. 1t is not. likely 
that. an example will-be found in which the actual 
potential of the metal towards the liquid will be zero. 

This view is quite in accordance with what is 
known of the potential. difference between solid 
solutions of varying compositions and liquids. The 
curve is usually of the type shown in Fig. 7, and the 
drop that is experienced towards the middle of the 
series may be expected fairly generally. The corollary 
to the curve shown is that it is useless to expect a 
non-corrodible alloy unless there is a fairly high 
percentage of the added constituent in the alloy. 
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Fig. 7—E.MF. CURVE OF SOLID SOLUTIONS 


Hence, the difficulty in finding a material that has 
both good mechanical properties and a low corrodible 
factor. 

RUSTLESS ALLOYS. 

The cases that are known of attempts to produce 
rustless alloys and that have been mentioned above 
may now be examined in the light of these conelu- 
sions. It will be seen that in general the essential 
conditions have not been attained. Ancient iron, 
like that in the Delhi Column, or the iron of Ceylon 
and Egypt, is not one of the examples that follow 
the rules. Neither are the silicon alloys to be classed 
under this heading. It is fairly probable that the 
immunity possessed by these alloys may be accounted 
for by the deposition on the surface of the metal of a 
layer of silicic acid produced by the gradual oxida- 
tion—by hydrolysis—of the silicon in the steel during 
the earlier stages of the attack. Possibly there may 
be a resistant alloy in this series which has a very low 
electric potential, but it is improbable in view of 
the ease with which silicon precipitates free carbon 
in alloys containing both, hence producing a third 
and important electro element. There remain, 
then, the true steel alloys which have been found 
successful under certain conditions. 

The nickel alloys certainly appear to fall in with the 
observations made above. When the smaller pro- 
portions of nickel are added, the metal goes into solid 
solution in the iron, and does not affect the carbide. 
As the percentage of nickel rises, there is a gradual pro- 
duction of a homogeneous material containing iron, 
nickel and carbon in solid solution even at ordinary 
temperatures. Here there is the production of an 
alloy composed of a single constituent—the solid 
solution—and this may fit in quite well with the 
potential difference hypothesis. This view is sup- 
ported also by the fact that a considerable percentage 
of nickel is required in order to produce the desirable 
immunity from corrosion. The mechanical properties 
of these alloys may be gauged roughly from the 
following table of typical tests :— 


TABLE V. 





| | Yield | Maximum Elongation Reduction 
Carbon,} Nickel, | point, stress, on | of 
pereent.| percent. (tons per} tons per 2in., area, 


|sq.inch.| sq. inch. 


| per cent. | per cent. 








0.12 2.93 21.9 

0.11 6.4 20.5 39.8 30.0 43.6 
0.14 12.9 60.4 80.6 13.5 30.8 
0.10 33.5 23.9 38.9 33.0 46.1 


| 
30.9 | 34.0 65.8 
| 





So far as hardening in the ordinary practical 
metallurgical sense is concerned, these alloys are in 
more or less outside the pale as the critical points of 
the higher members of the series are below the 
ordinary temperature of the air. Some idea of these 
changes can be gauged from the diagram in Fig. 8 
—due to Osmond. 

The chromium steels are quite different in their 
behaviour. In this case the chromium attaches itself 
first of all to the carbon and becomes part of the 
carbide. After a time it is found in the solid solu- 
tion, as it has saturated the carbide, i.e., provided 
all that is necessary for the carbon present over 
that taken up by the iron. From the time of 
its appearance in the solid solution there occurs 
that marked change mentioned above, é.e., the great 
fall of corrodibility in brine and the rise in sulphuric 
acid. In these steels there is never the production 
of that type of solid solution found in the nickel 
steels, of which the whole of the material is built up. 
Rather the reverse takes place, and instead of being 
materials of conspicuous homogeneity, the non- 
corrosive chromium steels are decidedly non-homo- 
geneous. All through the range of percentages pro- 
ducing non-corrodibility, the material is composed 
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of solid solution of chromium in iron and double 
carbide of iron and chromium, the latter being in a 
fine state of division, hence providing an enormous 
possibility of galvanic action if such can take place 
between the two materials. Evidently no such action 
can be happening in the brine and tap water and 
dilute acids, as can be seen from the figures in Table IV. 
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Fig. 8—TRANSFORMATION TEMPERATURES OF NICKEL STEEL 


Mechanically these steels are of much interest, as the 


following table indicates :— 














Taste VI. 
Yield | Maximum | Elongation}Reduction 
-Carbon, | Chromium,} point, stress, on of 
percent.) per cent. {tons per} tons per 2in. area, 
sq.inch.| sq. inch. | per cent. | per cent 
0. 64 0.65 | 20.5 | 43.2. | 24.5. | 40.6 
0.84 0.99 18.9 43.4 22.5 39.2 
0.84 _ 4.97 16.1 37.8 31.5 63.9 
0.85 10.15 16.5 37.2 29.0 56.5 
0.88 15.02 | 20.8 | 43.9 20.0 36.0 
0.85 19.46 | 48.7 | 56.9 16.0 26.45 
0.85 23.70 | 34.8 49.5 12.0 21.5 


As regards the “ hardening” of these alloys, it is 
not to be expected that they will always behave like 
plain carbon steels, though many failures ‘to appre- 
ciate the qualities of these alloys may be traced to a 
complete disregard of this apparently obvious fact. 
It appears that in general a temperature distinctly 
higher than the ordinary will be required for the 
work, varying, of course, to some extent with the 
percentages of carbon and chromium. 

The mechanical tests to be obtained from stainless 
steel, which is in reality only a slight modification of 
the chromium steels described above, have been 
given by Sir Robert Hadfield, and forged samples 
give the following results :— 











TaBLe VII. 
' mes 
| i 
Yield | Maximum | Reduction 
Carbon, | Chromium,| point, stress, (Elongation, of 
per cent. | percent. tons per) tons per per cent. area, 
| sq-inch.| sq. inch. | per cent. 
1 
0.35 | 11.66 | 28.0 44.5 27.0 51.6 
0.41 | 10.14 | 33.0 49.4 13.0 26.7 
0.29 | 12.84 27.5 42.3 29.0 61.5 
CONCLUSION. 


Reviewing the position, it may be seen from the 

above that the demand for rustless ferro-alloys 
is not yet satisfied, nor does it appear likely 
that it will be satisfied at present. The chromium 
steels are without doubt of great value, and are 
particularly suited to various purposes, but their 
mechanical properties is against their application 
very widely. It is not likely that structural engi- 
neers will yet be able to employ this kind of 
material to any very large extent, though the steel 
has found its way into machinery construction and 
may become of increasing value and use when its 
singular properties are better known and more 
widely appreciated. The alloys of nickel are not so 
reliable, and they have a past record of many failures 
against them which will have to be removed before 
they can win their way back to confidence Un- 
fortunately, the other properties of nickel steels are 
not so promising as are those of the chromium alloys, 
and, of course, they are also costly Fortunately, 
the experiments that have been made recently upon 
the ternary alloys ‘are of promise, and an alloy which 
combines excellent rust-resisting properties with good 
mechanical characteristics may soon be discovered. 
At present one can only say that this desired 
material has not yet appeared. 
’ A typical composition for a ‘stainless’’ steel is :— 
Carbon, 0.35 per cent.; ‘chromiuni, 14 per cent.; 
nickel, 0.7 per cent., and the impurities low. The 
nickel may be replaced by eobalt up to 10 per cent. 








MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. IV.* 
OPEN BLEACHING MACHINERY. 
For treating textile fabrics such as satteens and 
drills, the bleaching processes are best carried out by 


passing the material through the bleaching kier in the 
open state rather than in rope form. The chief 





Fig. 28—-PREPARING AND BATCHING MACHINE 


object, as has beeri previously mentioned, is to main- 
tain the selvedges straight, as well as to prevent the 
breaking or cracking of the surface of the material. 
The older method is to pass the cloth through “ jigs,” 
or'a number of ordinary cisterns continuously. As, 
however, in this treatment no pressure is brought 


to bear on the fabric, the process is slow and laborious, | 


and the cloth is not thoroughly “bottomed.” The 











Fig. 29—JACKSON’S HORIZONTAL KIER 


firm of Jackson and Brother, Ltd., Bolton, makes a 
complete plant for the treatment of cloth in the open 
state by which it is claimed the above drawbacks are 
obviated. It comprises a cistern for the first, or 
preparing, operation, a high-pressure horizontal kier, 
a “‘“chemicking”’ and “souring machine,” and a wash- 
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batching roller. The thorough impregnation of the 
cloth is greatly assisted by jets of steam, from the 
steam pipe shown, which not only serve to heat the 
liquor, but also to force it through the material. One 
of ‘these machines will suffice to keep two or three 
kiers fully occupied. The kier shown in Figs. 29 
and 30 is built up of steel plates strong enough to 
withstand a pressure of 60 lb. per square inch. The 
door A is swung on a jib crane, mounted on top of 
the kier and is made steam-tight by the means shown. 
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Fig. 30—JACKSON’S HORIZONTAL KIER 


The cloth or fabric which is to be treated is 
made into a batch on one of a pair of rollers C—seo 
| Fig. 30—and placed in position in the truck or wagon 
|B. Between the full roller and the empty one a drum 
| D is carried in oscillating arms E, which are slotted 
|to allow the drum to rise and*fall according to the 
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Fig. 31—CHEMICKING AND SOURING APPARATUS 
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| varying diameters of the rollers, with which it is 
| always in contact. The rollers are driven alternately 
| by gear wheels which derive motion from a system 
| of gearing placed outside the kier, the reversing 

being effected in an ingenious manner through the 
| alternate engagement of a friction wheel on the drum 

shaft with corresponding wheels G on the roller shafts, 
| the engagement only taking place when either of the 
| rollers is practically empty. After the door has 
| been securely closed caustic liquor is run in by means 
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Fig. 32—WASHING-OFF MACHINE 


ing off range. In the machine shown in section in 
Fig. 28 the preparing and batching is carried out It 


| of a centrifugal pump, and steam is admitted until 
| there is a pressure of 40 lb. per square inch. Under 








comprises’ a cistern filled with caustic liquor and con- these conditions the cloth, amounting to from 1900 
taining a revolving drum, round which the cloth | to 2200 yards, is run backwards and forwards between 
passes on its way between the feeding rails and the | the rollers for two hours, when it can be withdrawn, 

®* No. III. appeared April 14th. free from creases and thoroughly permeated with 
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the liquor. For “ chemicking” and souring the same 
principles are applied to the running of the cloth— 
as will be seen in Fig. 31. The rolls in this case are 
caused to revolve in an open tank with hinged doors, 
which may either be filled with a lime solution for 
chemicking, or an acid solution for souring from the 
wells below. The washing off machine, Fig. 32, 
which forms part of this ‘‘ open width ”’ plant, is used 
for the final washing after the cloth has undergone 
the treatment before-mentioned. Briefly, it com- 
prises two wooden or cast iron tanks, to which are 
attached two sets of squeezing bowls, and the neces- 
sary guide rollers. The ‘nip’ at the delivery end 








Fig. 33—JACKSON’S BEATERS 


of the apparatus is designed for heavy pressure, in 

order to expel all the liquor from the cloth. Over the | 
first tank on the left-hand side a set of special beaters 

is placed for forcing the water through the cloth on | 
its passage through the machine. The beaters are | 
carried in brackets secured to the top of the cistern, | 
the lower beaters being just above the water. Each | 
beater is made up of three triangular solid-drawn | 
copper tubes T—Fig. 33—which are held between | 
flanges D by means of bolts passing through their | 
complete length; the whole being mounted on a 
wrought iron shaft S, which causes them to revolve. 
In order to prevent the copper tubes from “ bellying ”’ 
outwards, due to the centrifugal action, claws C are | 
fixed at about midway in their length. An advantage 
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Figs. 34 and 35—ELEVATION AND PLAN OF EDMESTON’S BLEACHING APPARATUS 


possessed by this form of beater is that as each corner 
of the triangular tube becomes worn out another 


' based upon the principle of an intensification of the 


corner can be presented to the cloth by turning the 
tube round on its own axis, until all three corners are 
worn away. 


difficulty in. this process hitherto has been that the 
fibre of the cotton is liable to become dried locally 
while under the influence of the steam, thus producing 

















Fig. 36—EDMESTON’S PLAITING DOWN MECHANISM 

















Fig. 37—EDMESTON’S CHEMICKING AHD SOURING RANGE 


Archibald Edmeston and Sons, Limited, Patri- 
croft, are the makers of a bleaching apparatus 
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detergent action of the caustic soda scouring liquors 
by the action of steam under pressure. The chief 


“tender” places, and an action akin to merecerising. 
One of the objects of the Bentz-Edmeston process 
is to economise the time taken in the usual treatment 
in the kiers in which the cloth is treated in bulk. In 
the apparatus under review the process is continuous. 
Figs. 34 and 35 represent a sectional elevation and 
plan of the apparatus; Fig. 38, page 358, is a part 
sectional view of the kier, and Fig. 39, on the same 
page, shows the kier arranged for treating the cloth 
in the open width. Referring to Figs. 34 and 35, it 
will be seen that the cloth is drawn into and through 
the kier by means of drawing and squeezing rollers 
in and at the end of the kier. After being there 
treated it is carried forward by another series of winces, 
receiving a nip as it leaves, between a pair of squeezing 
rollers, and is stored in wooden bins. Instead of 
employing boys for the plaiting down of the cloth in 
the bins, a self-acting guiding appliance—Fig. 36— 
which lays and arranges the fabric in regular layers, 
is utilised. The guide eye is carried in a frame, to 
which an alternating horizontal movement is im- 
parted by means of square-threaded screws and nuts 
attached to the frame. To these screws an alter- 
nating rotary movement is given, and the reversal 
of the direction of rotation of the screws imparts a 
similar alteration in the direction of the traverse 
guide eye and the wince frames. The kier itself 
consists of a strong cast iron box, near each end of 
which is a dividing plate, extending downwards almost 
to the bottom. The scouring liquor is fed into the 
bottom of this box from a tank, and is kept at such a 
level as to form a-seal between the inner chamber of 
the kier and the space outside the two partitions. A 
series of guiding rollers is fixed inside the kier, and the 
cloth is led over the upper and under the lower rollers 
alternately, being thus carried forward without being 
unduly stretched. The effect is that the cloth, either 
in rope or open form, is alternately immersed in the 
liquor and steamed many times, after which it is taken 
downwards to the bottom of the tank again and passed 
up the outer chamber to a pair of squeezing rollers, 
where it receives one more nip before being taken 
away for final treatment or storage. A further 
advantage claimed for this method of treatment is 
the saving of steam, and thus of fuel and labour. 
The speed at which the cloth passes through the 
apparatus varies between 30 and 50 yards per minute, 
according to the weight of the fabric. As compared 
with the bleaching in the ordinary kiers the makers 
claim that the preliminary treatments of lime boiling, 
washing, lime souring and washing are replaced by the 
one process of scouring in the new ‘kier with, caustic 
soda, after which the treatment of the cloth is 
identical in each case. In case it is preferred to use 
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the lime treatment, however, the kier can be used 
with milk of lime of the usual strength, and the cloth 
being thus saturated and steamed in lime water the 
same efficiency and economy are said to be obtained 
as in the case of the caustic soda boil. This satura- 
tion and steaming in lime is followed by the usual 
washings, &c. The cloth is then treated again in the 
kier with caustic soda solution. 

For use in connection with the above apparatus 
Messrs. Edmeston have designed an open washing, 
chemicking and souring range—shown in Fig. 37. 
It comprises two separate cast iron wash-boxes, each 
fitted with chasing rollers, chain-driven centrifugal 
rinsers, a set of squeezers with wood bowls, pressure 
levers and weights, &c. On the top of each squeezer 
frame a driven wince is placed to assist-the cloth in 
its passage to the following beck. At the front of 
the second set of squeezers is placed an expander for 
removing creases from the cloth. From the wash 
becks the cloth passes on to the chemicking and 
souring beck, which has a wooden frame carrying 
chasing rollers. The whole range is driven from a 
side shaft running its full length, and carried in 
pedestals placed on L legs bolted to the side of the 
becks and to the floor. Each pair of squeezer bowls 
is driven by its own pair of bevel wheels and friction 
clutch, so that any pair of gears can be thrown out 
of mesh independently of the others to facilitate the 
threading up of the cloth, or for adjustments of the 
tension. 








COLLIERY PUMPING. PLANT IN NORTH 
‘ STAFFORDSHIRE. 


Aw interesting high-lift pumping plant has recently 
been supplied to a colliery in North Staffordshire by the 
Pulsometer Engineering Company, Limited, of Reading. 
The plant in question, which represents an excellent example 
of modern practice in high-lift pumping for collieries, 
has been installed at the Racecourse pit of the Shelton 
Iron, Steel and Coal Company of Stoke-on-Trent. 

Asi; well known, many of the collieries in Staffordshire 
suffer from considerable inflows of water, and the Race- 
course pit is no exception. Moreover, there are other 

















Fig. 1—TWO 38-H.P. PUMPING SETS 


pits in the neighbourhood which also have to pump. When, 
therefore, the Shelton Company desired to extend its work- 
ings it became evident that pumping plant of increased 
capacity would be necessary. Various tenders for the plant 
were received from British and Continental firms, with the 
result that, as we have said, the contract was awarded to 
the Pulsometer Engineering Company. The quantity of 
water to be dealt with was large, and its volume was in- 
creased by the fact that some of the pumping plants in 
adjacent pits were to be shut down» It was deemed 
necessary, therefore, to provide sufficient pumping 
capacity io raise nearly two and a half million gallons 
in the 24 hours. We believe it will ‘not always be 
necessary to raise this amount of water, but there are 
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Fig. 2—EFFIC!ENCY CURVES 


times when the ability to raise it may be desirable in 
order to keep the workings thoroughly clear. The Shelton 
Company possesses an exceedingly efficient electric power 
plant by means of which, we understand, it produces 
electrical energy at the cost of something like one-fourth 
of a penny per kilowatt-hour. This cheap supply of 
electricity being available it was, of course, decided to 
use it for motive power, and the desire to economise 
space determined the class of pump, /.e., centrifugal. 
The general arrangement of the plant. is shown in our 
two-page Supplement, and. the engravings herewith 


of three turbine pumps each coupled direct to a 380 brake 
horse-power motor. 
is given in Fig. 5, and an idea of the size of the sets can 
be obtained from Fig. 1, in which a man is shown standing 
beside two sets. At first only two sets were ordered, 
and they have been in successful operation for some little 
time now. The third set was subsequently ordered and 
will soon be ready for service. The pumps are of the 
centrifugal type and are of the Pulsometer company’s 
standard type. Each pump is designed to discharge 
850 gallons of water per minute against a total head, 
including friction, of some 1100ft. when running at 1485 
revolutions per minute. This represents, say, 282 water 
horse-power, and as the makers guaranteed an efficiency 
for their pumps of 74 per cent., motors of 380 brake horse- 


A view of one of the combined sets | 


] 

suction side is exposed to low pressure only, while that 
on the discharge side is relieved of the pressure from the 
column of water in the rising main, and is only subjected 
to a pressure equal to that existing in the suction chamber. 
How important a point this is may be appreciated when 
it is considered that the pressure due to the standing 
| column of water is somewhere in the neighbourhood of 
| 450 lb. per square inch. 

The axial thrust is entirely eliminated by means of a 
| balancing disc or valve at the discharge end of the pump. 
| This arrangement was fully described in our issue of 12th 

February, 1915, in which we dealt with a pumping plant sup- 
plied by the Pulsometer Engineering Company to the West 
| Gloucestershire Water Company. We need not, there- 
fore, refer to it in detail in the present instance, but we 
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Fig. 3—ELEVATION AND 


power were provided. As a matter of fact, as will be 
observed from the efficiency curves which we reproduce 
in Fig. 2,the actual efficiency reached was over 79 per 
cent., the plants have an excellent margin of power in 
hand. This margzn is even greater when one plant is 
working alone,for then the total head, including friction, 
is only some 1067 feet. 

Each pump has seven stages or cells,as shown in the 
sectional drawing, Fig. 7. Thecasing is of cast iron, which 
has been made of extra thickness and strength having 
regard to the high working pressure which will have to 
be withstood. Each cell is made with spigot and recess 
joints, and is supported on its own feet, which fit on a 
slotted base-plate. This construction manifestly permits 
of easy assembling and dismantling, while it also ensures 
absolute alignment being secured. The cells are held 
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PLAN OF PUMPING SET 


may say that the system, in addition to preserving the 
balance of the pump ensures the aforementioned low- 
pressure on the stuffing-box at the delivery end. The 
total movement of the balance disc, and hence, of course, 
of the pump spindle on which it is keyed, is so small that 
it can hardly be measured. 

The bearings are fitted with white metal liners and have 
oil lubrication. They are well clear of the stuffing-boxes 
and are in no way affected by any water leak. Each 
pump is, as will be seen from Figs. 3 and 5, mounted on 
a common bed-plate with its motor, and the spindles of 
the motor and the pump are connected through a flexible 
coupling of the leather link type. This coupling, which 
is of the Pulsometer company’s own design, is shown 
in Fig. 6. The general construction will be quite 
evident from the drawing ;'as will be observed, the idea is 





Fig. 4—VIEW IN PUMPING 





CHAMBER, RACECOURSE PIT 











together by a series of long bolts arranged round the ; quite simple, pins on each half coupling being connected 
peripheries of the end covers, so that all the joints can | together by sets of leather links, slots being formed so 
always be under constant inspection, and unseen leakage | as to allow of any movement of the two halves of the 
from cell to cell is an impossibility. The impellers are | coupling that there may be. The makers point out that 
of gun-metal, and each discharges into diffuser chambers | the coupling will work even if the shafts are not exactly 
formed in a ring. Both the diffuser rings and the tips | in line, or if the centres are a little out of truth, because 
of the guide vanes are of specially hard bronze to resist | such circumstances only mean a very slight movement 
the abrasive action of the water, and are made so as to | of the flexible leather or of the leather links on the pins. 
be readily renewable. Each impeller is mechanically | The motors, which were made by the Siemens Brothers 
balanced and is furnished with. long bosses. which, in | Dynamo Works, Limited, of Stafford, are each rated at 
conjunction with hard gun-metal sleeves, protect the | 380 brake horse-power They are of the three-phase 
entire length of the shaft from contact with the water. | slip-ring type and work with 50-cycle current at 5500 
The stuffing-boxes are fitted with gun-metal neck bushes | volts. Their speed. is 1485 revolutions per minute. They 





represent a view in the pump chamber and various views 
of the pumps and motors. The full plant is. to consist 


and are water-cooled and water-sealed. That on the are fitted with brush lifting and short-circuiting devices, 
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and their windings have been specially impregnated to 
protect them against damp when working underground. 
The switchgear in the underground chamber in which 
the pumps operate consists of a mining type pillar for 


blow-pipe as they were erected in position in the shaft 
This method of jointing up the pipes 
had to be adopted, since, owing to the restricted clearance 
in the vertical shaft the use of flanges was out of the ques- 


and passage-way. 


back pressure valves being broken or held up-——a thing 
which is most unlikely to occur—the pressure in the 
pump, suction pipe and foot’ valve would be eased off 
at once. 

















Fig. 5—COMBINED 380 HORSE-POWER MOTOR AND SEVEN STAGE PUMP 


each motor, which contains a triple pole isolating switch, 
bus-bars, a triple pole oil switch, two overload and one no- 
load releases, an ammeter and a liquid starter which is 
designed to start the motor against full load. 
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tion. For the same reason it was impossible jto fix 
any back pressure valves in the vertical section of the 
rising main, and in ordinary practice it is usual to have 
two or three of such valves in a lift of such height. In 
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Fig. 6—FLEXIBLE COUPLING 


The pump suction pipes have a bore of 8in. and they 
terminate in 8in. foot valves and strainers arranged in a 
sump below the pump-house floor. Each pump discharges 
through a 7in. connection into a common rising main. 


Delivery 






their place an llin. horizontal back .pressure valve of 
extra strength has been fitted, as will be seen in the Sup- 
plement, almost immediately above the pumps, and there 
is a supplementary 7in. vertical back pressure valve in 














“al 






















7 


fi 
yt 






lglialiala 
AMIS 


7 


















tala 
fitieg 








Overflow Pi 
to Section Ape 




































"Tue Encinecr’ 


The first sections of the rising main are made of cast iron, 
but the .rest, including the whole of the vertical run, is 
of steel, the pipes being in 20ft. lengths and with spigot 
and socket joints, which were welded up by the acetylene 


each pump branch. 
damage which might be caused by the returning column 
of water on pumping suddenly ceasing, a relief valve is 
fitted on each suction pipe so that in the event of both 


Fig. 7—SECTIONS OF SEVEN STAGE PUMP 


| For priming purposes a by-pass furnished with a valve 
| is provided round each back pressure valve, and there is 
|a relief pipe, also furnished with a valve, so that the 
| pump may be started up and a certain amount of move- 
| ment of water caused through it before an attempt is 
| made to put the dead weight of the column of water into 
|}motion. The piping contract was carried out by Stewarts 
and Lloyds, Limited, of Birmingham. 

| As has been said above, two sets of pumps were installed 
| at first, and after a satisfactory run a third set was ordered 
|to form a stand-by. The illustration, Fig. 4, shows the 
| first two sets in position in the underground pumping 
chamber, ‘and in’ it the blanked off: flange, for coupling 
up to the third set may be observed. The third set is 
now being fixed. At the present time there is only one 
rising main, namely, that shown going to the right in the 
Supplement. On the completion of the other work a second 
rising main is to be fitted in another shaft so that there 
may be an outlet for the water at two points. When it 
is in position the Colliery Company will, if it ever became 
necessary in case of emergency, be able to employ three 
pumps at one time, dividing the resulting stream of water 
between the two rising mains without developing any 
undue friction head. 








BATH CARAVANS FOR BELGIUM. 


THE Wounded Allies’. Relief Committee, of Sardinia 
House, Kingsway, W.C., is shortly sending to Belgium, 
for the benefit of soldiers at the front, two novel bath 
caravans that have been specially arranged to provide the 
greatest number of baths possible in the shortest time. 
The designer of the caravans is Mr.’ J. R. Anderson, 
A.M. Inst. C.E., M.I.M.E., who has done the work volun- 
tarily. 

Since the caravans will be drawn by horses from place 
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FAs ‘an extra safeguard: against ; to place, where water can be obtained from rivers or 


streams, dimensions of breadth and length have been the 
controlling factors in the case, and as the weight of the 
caravans must be within the power of two horses to draw, 
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careful consideration has been necessary to details of 
construction in order to reduce weight to a minimum. 
Before arriving at a definite conclusion upon the question 
of fuel for heating water, consideration had to be given 
to the possible sources of supply in that part of Belgium 
where the troops are. At first it was thought that wood 
fuel-would be best, but this idea was finally abandoned and 
petroleum chosen for reasons of easier transport and 
greater heating power. After investigating the merits 
of petroleum fuel boilers.in general, the boiler most suitable 
for the type of hot water apparatus designed for the cara- 
vans was considered to be that manufactured by Messrs. 
Clarkson, of Chelmsford, which is used for motive power 
on the National Company’s steam omnibuses and cars. 
For the purposes of these cars, &c., steam is generated 
by the boiler, but for the “bath earavans” the water 
heated by the boiler will pass through’an arrangement of 
tubes within a storage tank, and thus raise the tempera- 
ture of the water contained in it.- Above the storage tank 
is placed a secondary tank, into which water will be 
pumped by manual labour through a pump attached ta 
the caravan for feeding the storage tank under pressure, 
in order to keep up a continuous supply for filling baths 
by means of lengths of flexible hose. Before entering the 
supply tank the water will be screened and strained. 

Allowing some ten to twelve gallons of water per: bath 
at about 120 deg. Fah., to be cooléd down as necessary 
by the addition of cold water, and allowing ten minutes 
per bath, it is estimated that sixty. or more baths an hour 
will be possible. It is assumed that baths will be given 
continuously for perhaps fourteen hours without cessa- 
tion, in which case some 800 men should be dealt with in 
this time. For the moment it is intended to construct 
two such caravans, which should afford accommodation 
for some 1600 men in fourteen h_urs. Twelve enamelled 
light steel baths some 5ft. 3in. long by about 2ft. 2in. 
inside will be carried on each caravan in specially-arranged 
lockers with hinged flap doors opening out wards and 
downwards, and the baths will be “nested ’’ one’ inside 
the other for easy transport. Along the roof of the 
caravan on either side will be fixed roller-controlled 
waterproof sheeting, to be pulled outwards for securing 
it to light standard poles to form a weatherproof awning, 
while at the ends and side easily-attached sheetings will 
be provided to form a complete enclosure as found neces- 
sary. Within the enclosures thus formed the baths will 
be placed in rows, and channels will be cut in the ground, 
or loose wooden troughs laid down, for carrying off waste 
water to a suitable outlet. 

The hot water apparatus with its tanks is placed in 
the rear of the caravan.and is arranged for outside manage- 
ment and control. It is also housed in a steel plate com- 
partment insulated from the caravan proper by a double 
plate bulkhead partition filled in with non-conducting 
material for protection against fire. On either side of 
the boiler is a hot or drying closet, furnished with rods, 
hanging hooks and slatted shelves for clothes and towels, 
and on either side of the caravan there is also provided a 
Dr. Thresh’s emergency type of disinfector, enclosed within 
a steel plate compartment, opening outwards, for dealing 
with clothes and garments requiring treatment, but as 
_— is limited these disinfectors can only be on a small 
scale. 

Sleeping accommodation for two men is provided above 
the bath lockers, and in the centre of the caravan, 
approached from a door behind the driver’s seat, is a 
ventilated and lighted passageway with a store cupboard 
at theend, with an arrangement of deep shelves over it 
of the full width of the caravan. In addition, brackets 
and hooks and other fixings for carrying pump gear, hoses 
for baths, &c., are to be fixed, and perhaps a portable 
cooking stove will be carried. Under the driver’s seat 
is fitted an enclosed and sealed tank for the supply of 
liquid fuel, sufficient for one day’s use. 








TRADE AFTER THE WAR. 


THE -President of the Board of Trade has appointed two 
further Committees to consider the position of certain branches 
of British trade after the war, with special reference to inter- 
national competition, and to report what steps, if any, are 
necessary or desirable in order to safeguard that position. These 
Committees are constituted as follows :— 


TExTILE INDUSTRIES. 

Mr. Henry Birchenough, C.M.G., Chairman. 

Sir F. Forbes Adam, C.I.E. 

Mr. James Beattie. 

Mr. T. Craig Brown. 

Mr. E. B. Fielder. 

Mr. J. W. Hill. 

Mr. Albert Illingworth. 

Mr. J. H. Kaye. 

Mr. E. H. Langdon. 

Mr. J. W. McConnel. 

Mr. H. Norman Rae. 

Sir Frederick Smith, Bart. 

Mr. T. C. Taylor. 

Right Hon. Robert Thompson. 

Mr. Frank Warner. 

Mr. T. M. Ainseough will act as Secretary to the Committee, 
and all communications relating to it should be addressed to 
him at 6, Whitehall-gardens. 


ELEcTRICAL TRADEs. 

Hon. Sir Charles A. Parsons, K.C.B., F.R.S., Chairman. 

Mr. J. Annan Bryce. 

Mr. T. O. Callender. 

Mr. James Devonshire. 

Mr. B. M. Drake. 

Sir John Snell. 

All communications should be addressed to the Secretary, 
Electrical Trades Committee, at 7, Whitehall-gardens. ; 

_The President of the Board of Trade has further appointed 
Sir Joseph P. Maclay, and Mr. Summers Hunter to te 
additional members of the Shipping and Shipbuilding Com- 
mittee, and Mr. E. H. Marker, of the Board of Trade, to ke 
Secretary to that Committee. 











Tue InstrtuTION oF Civit ENGINEERS.—The Council of the 
Institution of Civil Engineers has made the following awards 
for papers read and discussed during the session 1915-1916 :— 
A Telford Gold Medal to Sir John Benton, K.C.1.E., Eastbourne ; 
a Watt Gold Medal to Sir George Buchanan, C.I.E., Rangoon ; 
a George Stephenson Gold Medal to Mr. F. W. Carter, Rugby ; 
and Telford Premiums to Mr. C. Carkeet James, London, Mr. 
D. E. Lleyd-Davies, Capetown, and Mr. W. T. Lucy, Oxford. 
The awards for papers published in the “‘ Proceedings ” without 
discussion will be announced later. ¥ 
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STRENGTH OF WATER-TIGHT BULKHEADS* 
By J. FOSTER KING. 


THE facts which the author is permitted to place before you 
are those which have been ascertained by the Bulkhead Com- 
mittee on behalf of the Government, so that they and the deduc- 
tions therefrom embodied in the Committee’s report have all 
the weight and value which attaches to unbi research b 
such authority; any other deductions or suggestions whic 
may be made in the paper are the author’s, and have no more 
significance than attaches itse!f thereto. 

© possibility of testing ordinary bulkheads on board ship 
was seriously considered, and some public-spirited owners 
actually contemplated filling holds with water, but close touch 
with practical difficulties led to the dismissal of the idea. But 
through the generosity of the Clan Line, Messrs. Robert Duncan 
and Co., Port Glasgow, and Messrs. Palmers, of Jarrow, Messrs. 
Doxford, of Sunderland, and Messrs. the Hogg-Car Construction 
Company, they were able to carry out a series of valuable 





ents. The records’ of the Government eet 
khead—described as B.T. bulkhead in the rest of the paper— 
were taken at each stiffener from vertical piano wires, which 
through close-fitting collars on the upper deck and tank 


ich 56 Ib. nage were suspended, so 
, datum lines were accurate. | measurements, which 
numbered thousands, were taken by the use of minutely sub- 


_divided steel rules, by lads who were specially trained to measure 


to the second decimal place, and they deserve — 
for the speed and comparative accuracy with which the work 
was done, often under very adverse conditions. The ds of 


taking into consideration both the I and the + values in 


stiffeners, and the impossibility of estimating any but absurd 
stresses from beam formulm, is to be found in these straight line 
tendenci e ph fit with the idea of an elastic beam 
tied firmly at the ends, adjusting itself to an increasing centre 
load, and obtaining relief from bending stresses by automatically 








shortening the virtual span. 


The present experiments, Mr. Rowell’s test of a bulkhead 
with 4} lb. plating, and undesired experiments in practice, have 
shown that there is not much to fear from deflection as a pheno- 
menon, and indicate that deflections can be pushed, without 
structural failure, to some point which is apparently limited 
chiefly by the adaptability of the ends of the stiffeners to meet 
ec ing conditions and by the tensile strength of the material. 
If the problem, therefore, were simply that of building a 
pee em which would hold water without leakage, it is probable 
that stiffened margins, double boundary seen, and the 
weight of stiffeners thrown into flat plating would provide the 
best answer. The difficulty of vapepincs a rigid rim on board 
ship is obvious, however, while it is evident that nothing could 
be attached to such a bulkhead, and that it would be useless as 
@ cargo division. 

Apart from the question of ultimate strength, it must be kept 
in mind that bulkheads are usually inaccessible when an accident 
oecurs, and there is not much comfort in the knowledge that 
they will not give way under pressure, if unavoidable changes 
in shape cause broken joints, or carry away connections to 
runners and otherwise unimportant items. It does not take 
many odd rivets to cause beyond the control of the 





the second experimental bulkhead—which is referred to as 
““D ” bulkhead in the rest of the paper—were made.on vertical 
boards placed in line with the stiffeners, on which the datum 
lines and subsequent deflecti therefrom were scrieved by 
means of steel points guided by square blocks run along the edge 
of the stiffener. 

The “ D” bulkhead lines, ‘which were, of course, the last to 
be tackled, showed detinitely that each deflection forms part of 
a triangle having the straight bulkhead for a base, and its apex 
at or about mid depth; the curved part being tial to the 
sides of the triangle, and becoming shorter as deflection increased. 
This discovery had an obvious relationship to previous diffi- 
culty in trying to persuade battens to pass fairly through ts, 
Its application to the other bulkheads was found to eliminate 
nearly all difficulties and doubts as to the correct measurement, 
and gave tly i d fid in the correctness of the 
plotted deflection lines. 

Summarising the results of the tests on the deep tank bulk- 
heads, it may be said that damage which produced leakage 
manifested itself chiefly inthe attachments of the ends of the 
stiffeners, the brackets causing most and lug connections least 
disturbance. The practical effect of improving the bracket 
connections had ap mtly been to prolong moderate water- 
tightness in the bulkhead until the load on the lower stiffeners 
was 65 per cent. above that due to full tank condition, and to 
show that the upper ’tween-deck bulkhead could carry fully 
four and a half times its intended load. Special attention 
should be given to the fact that the edges and butts of the 
plating were all single riveted, and neither riveting nor caulking 
showed signs of distress, in spite of the deformation of the 
structure vertically and horizontally between the stiffeners. 
The form and uniformity of the final permanent sets show in 
interesting, if not conclusive fashion, the comparative unim- 
portance of stiffness in relation to ultimate strength of bulkhead. 

Upon such facts as were obtained in these various tests, it 
was necessary to decide upon @ »asis for the structure of bulk- 
heads, which could be recom’.<: ded to the Board of Trade as 
providing a proper margin of resistance, and would also fulfil 
in some measure the much higher aspiration of the Bulkhead 
Committee, that the stiffeners should not rely upon the dia- 
phragm effect of the containing ring formed by the hull structure. 
As discussion failed to solve unknowns which require many 
further experiments for solution, and as under similar con- 
ditions they should each have a practically constant relationship 


to the + of the 8 Ives, it was finally agreed to 


adopt a comparative strength standard for their sizes. This 
was based upon the observed performances of the various types 
of stiffener under load, and has the practical effect of placing 
the strength required for unattached ends at twice that required 
for bracketed stiffeners, the ratio of lugged to unattached ends 
being placed at seven to six. The sizes of brackets and the rivet 
value of attachments were made proportional to the sizes of 
the stiffeners and values of the moments appropriate to the 
conditions of constraint indicated by the deflections. The bulk- 
head plating, as expressed in the various bulkheads under test, 
appeared to show that ordinary practice is safe, and was there- 
fore adopted under the regularising influence of requirements 
expressed in terms of spacing of stiffeners and head of water. 
The sizes of stiffener in the tables rep t a distinct advance 
upon ordinary practice, and it will be seen from the relationship 
which they hold to existing tables of sizes for deep tank stiffeners, 
and from the very satisfactory results of the “ D”’ bulkhead 
tests, that the Committee have recommended, and the Govern- 
ment have adopted, a standard of construction which should 
be entirely effective in providing a large margin of strength. 
When considering the question of a suitable standard, it was 
strongly felt that one based upon the capacity of stiffeners 
to resist deflection would be exceedingly valuable, but the 
difficulties se pe to be so great that the idea was not brought 
to a practical issue. Looking back upon the discussion in the 
light of present examination of the available data, as it ap 
to be established that the function of the stiffeners on a bulk- 
head is not so much to provide ultimate strength as to restrict 
early deflection, it is very desirable that records should be kept 
of the behaviour of all stiffeners under test, in order to provide 
data from which it may be possible to derive a stiffness basis 
which might be even more satisfactory than a strength basis. 
The Committee had next to give consideration to the desira- 
bility of modifying the standard of s for home trade 
ships_and the lighter classes of ship generally, and a second set. 
of tables was prepared, which are known by actual tests to 
provide small deflections and negligible permanent sets, and 
which are not excessive in weight as jud, by the standards for 
these classes of ship. The experiments have done more than 
justify practical concltsions ; they have cleared up many matters 
which have hitherto been to some extent matters of opinion. 
For instance, there is a common feeling that the bellying of a 
bulkhead manifests itself not only vertically, but also hori- 
zontally, and that the whole surface under pressure is curvi- 
linear. The experiments, however, show that stiffeners close 
to the sides of the tanks and rigid points are constrained thereby, 
and that the deflection on each stiffener is entirely influenced 
by local conditions. It is unlikely that ordinary beam theories 
apply to deflections which e d z}y of the length, because 
permanent set is recorded in association with such amounts, 
and as s}5 with its nvepenae’ set is evidently good enough 
for test heads on deep tank bulkhead, they cannot be a complete 
ome to structures where sz}, is a high standard for deflection 
he deflection diagrams of the B.T. and ‘‘ D” bulkheads sho 
that straight pull upon the ends of the stiffeners begins to take 
effect at an early stage, becomes more marked as the deflections 
increase, and that the structure seems to find rest in a nearly 
perfect angle. The bulkhead diaphragm therefore tends to take 
the form of a dished plate, not of a flat cupola, and the forms of 
individual defiections are those which might be expected from 
a concentrated rather than a distributed load. Probably the 
key to the apparent contradiction between the necessity for 
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y bilge suctions. It is therefore essential that those 

msible shall consider not only the required stiffness of each 
bulkhead, but the efficiency of everything which is attached to, 
or which passes through. it, in the light of the knowledge that 
the whole structure is going to move in all sorts of ways and to 
very distinct amounts, in the event of being called upon to keep 
out the ocean. A serious view of this responsibility is necessary 
if subdivision is to be that actual safeguard which is intended. 








LETTERS TO THE EDITOR. 


(We do no hold ourselves responsible for the opini 
Ci .) 


of our 








“THEORY AND PRACTICE IN THE FILTRATION OF 
WATER.” 


Srr,—As the author of the above — which you refer to in 
your issue of April 21st, I have no objection to criticism of any 
statement which actually appears therein. But in an article 
dealing with the subject, which you publish at the same time, 
the writer criticises somewhat severely certain “‘ dogmatic 
assertions ” which do not appear in the paper and were certainly 
never made by the two French gentlemen referred to in the 
article. On page 333 you publish a report of the discussion which 
followed the reading of the paper on the 14th inst., in replying 
to which I said: “ Although Messrs. Puech and Cha have 
always insisted gn the necessity for preventing the formation 
of a film on the surface of slow sand filters, the author did not 
wish to suggest that they.would be prepared to follow him in the 
theory of the action of a sand filter which he had endeavoured to 
explain in the paper.” Yet the writer of the article makes the 
following statement: ‘“‘ They [Messrs. Puech and Chabal] 
assert that the whole of the purification is due to the nitrifying 
action of bacteria and in no sense to a straining action ; that the 
bacteria do their work by forming a covering of nitrifying 
material round each grain of sand, these coverings eventually 
merging ther and filling up all the interstices between the 
grains so effectively as to enmesh and nitrify bacteria, however 
small.” 

There are other statements in the article which seem to indicate 
that the writer has been misinformed as to the contents of the 
paper, which neither M. Puech nor M. Chabal had seen or heard 
of before it was read and discussed, and I do not know if they 
have yet seen it. They have made no assertions with regard to 
the action of bacteria in the filtration of water such as those 
attributed to them and quoted above. So far as M. Armand 
Puech is concerned, he was certainly the originator of the idea 
of reversing the disposition of the filtering materials illustrated 
in Fig. 3 in the abstract of my paper which you — on page 
345. His idea was largely adopted for clarifying water for 
industrial purposes many years before multiple filters were used 
for purifying water for potable purposes, either in this country 
or elsewhere. This was chiefly in connection with the cloth- 
woaving industry at Mazamet, France. M. Puech explained his 
ideas on the subject of filtration in a contribution to the “ Pro- 

ings’’ of the Institution of Mechanical Engineers, 1909, 
pages 177-181. With to M. Chabal, who has written 
very little on the subject, I was once present when he was asked, 
by a great authority on sanitary matters, to explain the theory 
of filtration. He replied: ‘‘ Once I had theories, but for many 
years past I have been so occupied with practice that I have 
forgotten what they were.” 

conclusions arrived at by the writer of your article are 
stated as follows: “‘ As we understand the matter, what it is 
sought to obtain in the multiple system is the formation 5 
of a layer or covering of ‘ something ’ round each grain of sand, 
so that all the grains may be connected together, as it were, with 
a binding material which, while it causes but little obstruction 
to water, will not let the harmful bacteria pass through it.’’ 
It was not my intention that my paper should convey this 
impression. You have re uced on page 345 a photomicro- 
graph of very fine sand, the white disc on which covers in the 
original 183 cholera germs. But these organisms are very much 
larger than nitro-bacteria which are said to form a coating round 
aah grain of sand, but it is not supposed that the film is any- 
thing more than a very thin coating, or that it in any way 
obstructs the ge +4 the water through the interstices between 
the-sand ns. is may be inferred from the fact that no 
“* loss of head ” is observed which would be d if the passag 
in the sand bed were blocked. Clearly, then, the passage of 
bacteria, pathogenic or, otherwise, is not hindered, but the 
presence of nitro-bacteria in the filter is indicated by the con- 
version by their action of organic matters in solution into 
nitrates, during the passage of the water through the sand. 

But as there is apparently no physical reason why bacteria 
should not pass through a sand filter, some explanation must be 
sought of the disap nce of such organisms during the 
ps of the water through the sand, and the following solution 
was offered in my paper : 














“ Reduction in the number of bacteria 
proceeds with the reduction of organic matters, and it appears 
probable that pathogenic organi disappear in the process 
of multiple filtration, not because they are retained by the 
mechanical process of straini ut b water from which 
organic matters in suspension and solution have been entirely 
removed, is not a suitable environment for their continued 


existence.” a 
Those who have read the paper carefully will, I think, see that 


the above ngage h really forms the text of the argument. 
[t ean hardly be Georibid 26 a dogmatic assertion, but is a 
suggested explanation of the action of a slow sand filter, based 


on careful observation of the working of such filters without a 
surface film WatrTex CLEMENCE. 


Shortlands, April 24th. 
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RAILWAY MATTERS. 





Twenty of the 4-6-0 passenger engines built by the 
North British Locomotive Company for the London and 
North-Western are now at work. 

Mr. .R. W. Retp has been. appointed manager, under 
Mr. D. Bain, of the Midland Railway Company’s carriage 
and wagon works, Derby, in place of Mr. T. James, retired. 

Tue Ravenglass and Eskdale Railway, which is being 
converted to a narrow gauge, had been opened from 
Ravenglass to Irton-road for some time. It has now been 
extended to Beckfoot, and the whole branch will, it is 
hoped, be finished by June Ist. sath 

TE operating income per mile of. the railways: of the 


United States for the month of January, 1916, was, . 


according to the Bulletin of the Bureau of Railway 
Economics, 64.5 per cent. greater than in the corresponding 
month of 1915, 60.5 per cent. greater than in 1914, 18.9 
per cent. greater than in 1913, and 79.2 per cent. greater 
than in 1912. eh Ae se 

Tue Sheffield District: Railway is an independent 
company worked by the Great Central, but for some time 
there has been a dispute between the two companies as 
to the terms. These points of difference have now been 
settled, and the Great Central has deposited, with the 
sanction of the authorities in the House of Lords, a 
Bill confirming the agreement. 


Tue Lehigh Valley Railroad Company proposes to spend 
five million dollars on a big freight terminus on the New 
Jersey side of New York Bay, which, it is said, will be the 
biggest single freight terminus in the world. The bay 
front is to be filled for a depth of 5210ft. from the bulkhead 
line for a length of half-a-mile, from which four piers, over 
2000ft. long, will jut out into the bay and provide accom- 
modation for sixteen of the largest steamers at each pier. 


Tae Under-Secretary for War stated recently in the 
House that experience gained by our aviators during the 
recent air raids clearly showed that railway signals are not 
visible to aircraft flying at a greater height than 3000ft. 
unless several signals were collected together on one 
gantry. In such cases, where it had not already been 
done, arrangements would be made in localities open to 
the attack of aircraft to shade the lights so as to render 
them useless as guides to enemy airships. 


THE railways of the United States have not hitherto 
looked upon advertisements on their stations and cars as 
a source of income. Some companies have allowed 
advertising, but only to a small extent. The New York, 
New Haven and Hartford has, however, placed the letting 
of advertising space in the hands of a firm of publicity 
agents which hopes to make the new departure a success. 
One of the conditions laid down by the railway company 
is that the posters are to be as picturesque and artistic as 
possible. 

Tue Great Northern Company, following the example 
of the London and North-Western, is withdrawing its 
restaurant cars on May Ist. _The Great Western will with- 
draw its cars from those trains that compete with the 
London and North-Western, i.e., to Birmingham, Wolver- 
hampton and Chester. An ample supply of cold luncheon 
baskets is to be carried on the trains, which will be supplied 
to passengers by the train attendants. We believe that 
the Midland Company has no present intention of with- 
drawing its cars. 

Tue Indian Railway Budget for the current financial 
year is of the lowest possible dimensions. It only amounts 
to £3,000,000. Instructions have also been given by Sir 
Robert Gillan, the Chairman of the Railway Board, that 
no indent is to go forward until it has been definitely 
found that the material is really necessary and that it 
cannot be obtained in India. This last requirement has 
been found desirable because of the difficulty in obtaining 
material from this country. It will also assist in develop- 
ing local industries. 

TE New York Central’s “ Twentieth Century ” express 
was concerned in a very serious accident near Cleveland 
recently. The Chicago-Pittsburg Limited, east-bound, 
was running in two portions. The first portion was 
delayed by signal, and whilst at*rest it was run into by the 
following portion. The west-bound line was fouled, and 
the ‘‘ Twentieth Century "’ ran into the obstruction. The 
last-named train was derailed, but no damage was done 
to its cars or passengers. Twenty-eight people were, how- 
ever, killed in the east-bound trains, most of the victims 
being in the last car of the first section. 


THE railroads of Austria, according to Die Locomotive, 
Vienna, have had to adapt other materials for uses in 
which copper and brass were formerly employed. The 
very large demand from munition and ordnance manu- 
facturers has caused a severe scarcity in materials contain- 
ing copper. German locomotive builders before the war 
employed copper and its alloys up to about 4.1 per cent. of 
the weight of each locomotive. Now ingot iron is replacing 
these metals for fire-box sheets and staybolts. The 
Prussian-Hessian State railroads are stated to have em- 
ployed as much as 500,000 soft ingot iron staybolts satis- 
factorily. Brass branch and oil pipes have been replaced 
by seamless drawn iron pipes and by either seamless or 
welded gas tubing. : 

From a recent discussion before the Canadian Railway 
Club it does not appear that the all-steel car is that piece 
of perfection that it is generally represented to be. Com- 
menting on the paper “ Improvements in Steel Passenger 
Car Design ”’ which was before the r ing in question, a 
Chicago contemporary said in its issue of April Ist : ‘‘ Not- 
withstanding the best of the arguments put up in its 
defence, the all-steel car; as such, has undoubtedly seen 
its day—partly because of the objections raised against it 
for what might be termed esthetic reasons, but more 
particularly because of the workings of the demon Rust.” 
It is stated that the Commonwealth Railways of Australia 
are using aluminium sheets as an experiment in substitu- 
tion for steel, in order to avoid the rapid deterioration 
found to exist. in the latter. Apart from corrosion, steel 





sheets are found-in- America to suffer in’such a mannér 
from warping, indentation, &c., as to make their restora- 
tion unusually difficult and expensive, especially where 
the special facilities for replacement are not at hand. 


NOTES AND MEMORANDA. 





Ar the suggestion of the Marconi Company, gramophone 
records are now being made which reproduce the Morse 
signals as they appear in the microphone of a wireless 
receiver. These records commence with the simple Morse 
code, pass on to dummy messages, including figures, 
fractions, Stock Exchange terms, and other items of 
business importance, and culminate with examples of 
id j amming.”’ 


A Goop —— solution for a car radiator is a 
mixture of one part of glycerine to four parts of water. 
This is proof against 10 deg. of frost. Only the best 
glycerine should be used, as a poor quality sets up a corro- 
sive action on the brass and copper of the radiator. The 


to the;greater density of the 
is rather sticky to work with: 


Tue first thing that occurs to one in considering the 
sto: of.a car without use for any length of time, states 
a writer in the Autocar, is the place in which it is to be 
opty Anes is to say, the nature of the building. Obviously 
a Pp garage is to be avoided, but even a building which 
is quite suitable in ordinary use, when it is being frequently, 
aired by reason of the doors being opened to pass in and 
out, may, when it is closed fér some length of time, 
become quite damp enough to do some appreciable harm to’ 
certain parts of the car. ‘This is by reason of bad ventila- 


glycerine, and the mixture: 


will often, if it be kept closed for a long time, ‘‘ sweat ”’ 
internally by reason of dampness arising from the floor 


when sudden variations of température occur. The 
remedy for this state of affairs is to ensure thorough venti- 
lation of the interior of the building. 


IN @ paper read by Mr. F. E. Pierce, consulti 
New York, at a recent meeting of the Engineers’ Society 
of Western Pennsylvania, it is stated that. the ores which 
form the basis of the zinc industry are mainly sulphides. 
The gas produced in eliminating the sulphur is principally 
a mixture of sulphurous acid gas and air, and the easiest 
| way to dispose of it is to convert it into sulphuric acid. 
Generally speaking, zinc sulphide ores will. carry from 
45 to 60 per cent. zinc and 30 per cent. sulphur, and one 
ton of average ore 50 per cent. will yield about..850 Ib. of 
spelter and one ton of what is known as 60 deg. sulphuric 
acid. A ton of 50 per cent. ore costs about. £20.- The 
working costs are about £3 per ton of ore: About 850 Ib. 
of spelter and a ton of acid are recovered. The spelter 
is worth about £27 and the acid about £8. The total 
receipts are therefore £35 and the costs £23, leaving profits 
of £12 per ton of ore. A 200-ton plant would return £2400 
per day. 

In discussing the microscopic nature of coal before a 
recent meeting of the Society of Dyers and Colourists, 
Dr. Hickling stated that, after extensive examination, 
the general impression left was that coal consists mainly 
of unfilled. vegetable tissue. The transparent,- visibly 
homogeneous material that constitutes almost the whole 
of bituminous coal must originally have been in a liquid 
condition, and so forced its way through the membranous 
walls of the cells, completely filling them. The process 
would be one of ordinary diffusion through a semi-perme- 
able membrane; the original liquid content of the cell 
having. diffused out had been replaced. by the coal sub- 
stance. The cell-wall itself doubtless remained saturated 
with the substance, and, indeed, its own material seems 
in most cases to have been gradually dissolved in the 
general mass. It is considered that what actually did 
happen during the formation of coal was that by far the 
greater portion of the carboniferous vegetation which now 
remains as coal was reduced by decompositian—probably 
bacterial—to a liquid state, the liquid being then soaked up 
by the still undecomposed residues of the vegetation. 


At a recent meeting of the American Physical Society 
Mr. S. L. Brown described a substitute for the hot-wire 
ammeter. The essential feature of the instrument is a 
small coil of fine wire which surrounds the element of a 
sensitive resistance thérmometer. Any method of resist- 
ance measurement may be employed to register the 
change in resistance of this element due to the -heating 
effect of a current in the coil. An instrument can easily 
be built on this plan which is sensitive to a few milli- 
ampéres. For larger currents the coil would be made of 
larger and lower resistance wire, and for very small currents 
a heating coil of very fine high-resistance wire can be used. 
The higher range of a particular coil is about ten times 
the lowest measurable current ; that is, the range may be 
from 10 to 100 milli-ampéres, or from 100 to 1000 milli- 
ampéres, &c. This method of measuring electric currents 
has been used for the following purposes :—(1) As a com- 
parator for the calibration of alternating-current instru- 
ments by comparison with direct-current standards. 
(2) For measuring high-frequency currents. (3). Experi- 
mental determination of the effect of coupling, tuning, &c., 
in the generation of electric waves. 


REPLYING to a question in the House of Commons 
recently with regard to the interruption in the telegraphic 
system of the country during the recent storm, Mr. J. A. 
Pease stated that the importance of securing uninterrupted 
telegraphic communication by: means of underground 
lines had been kept in view. by successive Postmasters- 
General, and an underground telegraph system which cost 
about £2,000,000 is now in use. Taking the telegraph 
and telephone systems together, the total length of aerial 
wire in use is now less than 1,000,000 miles, as, compared 
with over 2,000,000 miles of underground.wire. The cost 
of putting the remaining trunk telegraph lines underground 
would probably exceed £3,000,000, and the annual charge 
for interest and depreciation, taken at 6 per cent. only, 
would be £180,000 a year, as compared with an average 
annual cost for storm repairs for the past ten years of 
£24,190, of which £6700 has been in respect of the main 
trunk telegraph lines. It would, moreover, be impossible 
to carry out this work at present. Owing to the shortage 
of labour and other circumstances connected with the 
war, it has been necessary to suspend the schemes in pro- 
gress for the construction of additional telegraph and 





telephone underground lines. 


circulation will take place at a slightly slower rate, owing |. 


tion, for even although a-building may normally be dry, it |: 


and issuing from the walls. This: is especially the, case | 


ng engineer, |. 1 


MISCELLANEA. 


Owr1ne to the difficulty in importing a sufficient quantity 
of coal, consequent on the war, it is announced that the 
Swedish Government has appointed a special commission 
to examine and report on the question of substituting 
peat for coal. 


Tue Home-office has published this week the minutes 
of evidence taken from February 12th to August 13th, 1913, 
before the Departmental Committee appointed to inquire 
into the circumstances in which spontaneous combustion 
of coal occurs in mines, its causes and the means of pre- 
venting it or dealing with it when it has arisen. 

Tue German pig iron production, which in February 
amounted to 1,036,683 tons, was last month increased to 
1,114,194 tons. There have been constant increases in 
‘the output since September, 1914, when the total was 
‘only @ little over half a million tons. Some neutrals are 
‘reported to be drawing large quantities from Germany, as 
they are unable to secure supplies from this country. 

Gas_is: being, used. in France for heating up toqls of 
chrome-tungsten steel for the. purpose of tempering them. 
The temperature required is 1600 deg. Cent. (= 1832 deg. 
Fah.), and the tool is plunged in ‘@ bath of fused caustic 
soda. Any defects’in the tempering tend to shorten the 


life of. the tool, and with gas tempering the life of a tool 
is longer than that of a similar tool tempered with a coke 
or oil fire, es ; 


: -Txte Conseil-General of the ment of the Seine has 
adopted (says a correspondent of the Daily Telegraph) the 
conclusions. presented inthe report of MM. Sellier and 

res on the economic measures to be taken for the 
organisation of labour on the demobilisation of the armies 
after the close of hostilities. The programme of public 
‘works outlined,comprises most important plans for railway 
‘extension, and; an enlargement on a great scale of the 
; system, as well as the general improvement of the 
“seaports. 

Tue Holborn Borough Council.is to give « trial for three 
months to-a new, road-sweeping. machine—a motor— 
which ‘not only. sweeps the road, but at the same time 
‘collects the refuse in a closed receptacle, somewhat in the 
manner of a carpet sweeper. A short trial has already 
‘yielded, satisfactory results, and it remains to be seen 
whether the machine will bear the test of working con- 
ditions. Main thoroughfares are to be swept so as to 
ascertain: how many men will be displaced and figures 
‘obtained of the cost as compared with the present system. 
It is estimated that one. machine will replace eighteen 
men. j 

Po.icEMEN on ‘point: duty, regulating traffic, &c., in 
cold weather are likély to suffer from cold feet in the literal 
sense. To cope with -this trouble, the City Council 
of Pittsburgh, has adopted’ a device worked out in 
conjunction with Mr. Drew Johnston, of the Duquesne 
Light Company. _ It consists of a warming plate, 18.5in. 
square and 1.5in. thick, connected with an electric plug 
.and switch.on a-pole at the curb. The intermediate con- 
nection is a flexible armoured conduit about 10ft. long. 
The policeman, when he leaves his post or when the 
weather is not severe, carries his heater to the curb and 
pulls the plug from the socket. 


Tue French Government has drawn up a Bill to be 
presented to Parliament, providing for an outlay of over 
120,000,000f. for the improvement and extension of the 
telephone system of Paris. A technical Commission has 
been appointed, and has handed in its report. The chief 
provisions of the proposed scheme are as follows :—The 
construction and equipment of six large new telephone 
exchanges in Paris; the enlargement of three existing 
telephone exchanges; the introduction of new multiple 
switchboards for 12,600 lines; the installation of auto- 
matic meters in the Paris exchanges ; and the laying down 
of long-distance subterranean lines. 


Accorp1ne to the Electrical Review, wireless telegraphy 
throughout the Commonwealth will in the future be under 
the control of the Navy, and all men employed will wear 
uniform and belong to the “‘ Royal Australian Navy Radio 
Service.”” This is a new branch of the Australian Navy. 
At present there are about 120 men, many of whom were 
taken over from the Postal Department by the Navy 
Department in October last. It is intended at a later date 
to appoint an engineer for radio-telegraphy for the 
Commonwealth. In the meantime, Engineer-Lieutenant 
F. G. Cresswell will be acting, and the Minister for the Navy 
has made arrangements with Mr. J. G. Balsillie for him to 
have a retaining fee as consulting engineer for six months. 


How a rifle bullet accidentally wrecked.a large armoured 
Austin car, equipped with two machine guns, and operating 
with the Russian armies, is related in a report of a 
Hungarian officer. The car, trusting to its steel armour- 
plate, approached the positions of the Hungarian riflemen 
to within 300 yards and openec a murderous fire on them. 
In the course of the heavy fusillade a bullet from one of 
the rifles entered through a small crack between the plates 
of the armour and.cut the ignition cables at the point 
where the four wires to the cylinders begin to branch 
out. When the Austrian artillery finally got the range of 
the armoured car-:its occupants attempted to drive it away 
and escape, but the engine could not be started. It is 
stated that the entire crew of two officers and five men was 
captured. . : 

Accorp1nc to his Majesty’s Minister at Christiania, the 
electrical refining of zinc has been developing on a gradually 
increasing scale at Trollhattan for some years past, and 
has now reached an output of over 6000 tons of refined 
zine perannum. The ore is first smelted in the raw material 
furnaces, and the ordinary spelter thus produced is then 
redistilled in the refining furnaces. Refining is also being 
carried on at Sundlokken. For some time past plans have 
been discussed for increased facilities for smelting the ore, 
and it has now been decided to secure the necessary 
water power from the Glomfjord waterfalls; situated in 
Nordre Helgeland, in Nordland. These falls have been 
purchased by a company formed for the purpose, and 
when fully developed are calculated to yield 125,000 horse- 
power. The works are expected to be completed by 1918, 
and the hydraulic power obtained will be used for smelting 
the ore and the refining process connected therewith. 
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BLEACHING KIER 


(For description see page 352) 




















Fig. 33—-VIEW .OF EDMESTON-BENTZ KIER WITH PART CUT AWAY 

















Fig. 39--EDMESTON-BENTZ KIER FOR OPEN WIDTH TREATMENT 
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Cruiser Sterns on Merchant Ships. 


A GREat deal of more or less relevant argument. has 
appeared recently with reference to the benefits or 
otherwise which have accrued from adoption of the 
cruiser form of stern for merchant steamers. Much 
of it claims for this design an inherent -uperiority, 
from the point of view of. resistance, which 
appears to have no very solid foundation in fact. 
That the so-called cruiser stern has been very widely 
used, and would have been even more generally 
prevalent if the building of mercantile ships had not 
been automatically suspended by the war, cannot be 
denied. There have been claims put forward for 
some of the earlier vessels of this type that possibly 
had an important influence in the rapid spread of 
the design, though not a little of the change must 
be attributed to the waywardness of fashion. What, 
then, is there to be said with regard to the alleged 
benefit, from the resistance point cf view, of such a 
form? It is necessary, first of all, to confine our 
consideration to ships of moderate speed, such as 
are in general use for mercantile service, and in the 
second place to deal only with the after body of the 
ship, presuming that the forward body is unaltered 
throughout. It may be stated at the outset that the 
results of the researches of Froude, corroborated by 
the subsequent work of Taylor and others, as to the 
relative effects upen resistance of the shape of the 
forward and after bodies, has been to lay down the 
general law that resistance for a given displacement 
and length of ship, depends almost wholly upon 
three factors—(1) the shape of the curve of cross- 
sectional areas, (2) the breadth of the ship, and (3) 
the fineness of the forward water line. 

If these three primary elements remain unchaaged, 
very radical alterations of shape of cross-section 
may be introduced without serious effect upon the 
amount of the resistance, provided that the shape 
used is not outrageous or abnormal. It is clear, 
then, that the under-water shape of section may be 
varied within wide limits for the whole length of 
the ship without detrimental effect ; but it is also 
well established that the shape of the forward body 
is more important in determining resistance than 
that of the after body ; so that, when we confine our- 
selves to the influence upon resistance of changes of 
section made wholly in the after body, it is not 
reasonable to suppose that any improvement of a 
large order is to be looked for. Now, this is exactly 
what is claimed in some quarters for the cruiser 


shape of stern, and it is evident that the contention | 


does not rest on a very secure foundation. Rear- 
Admiral D. W. Taylor published last year the results 
of a series of experiments bearing directly upon 
this matter. He tested five models in which the most 
radical changes possible were made in the after-body 
sections, and found that the extreme variations 
possible without regard to real practical ship-shaped 
forms, produced changes of resistance of the order of 
only five per cent. We may therefore assume that 
such a departure from an ordinary V-shaped design 
of after-body section, as is made in passing to the 
shape used in cruiser-stern vessels, will not affect 
resistance more than, say, one-half of five per cent. 
at the most, and even this gain is problematical. 


‘There are, however, various incidental features con- 


nected with this form of stern which modify final 
judgment. So far we have considered only change of 
‘shape of section, but it is evident that for the same 
overall length the cruiser stern allows in some cases 
of a longer immersed length of after-body, and this 


‘has a slightly beneficial effect upon resistance. 


Against this must be put the fact that both types 
of ship have to carry a rudder. In the ordinary 
V-shaped design the rudder is hung from the stern- 
post at the after end of the deadwood, and adds little 
or nothing to the resistance of the hull, because it 
is really an extension of the ship form, and is running 
in the eddy of the deadwood, whereas the cruiser 





type of stern requires a redder of the underhung o or 
spade type, with a stout rudder stock, because in 
most cases the heel of the stock is unsupported. 
Such a rudder adds an appreciable amount to the 
resistance of the hull, and must be allowed for in 
making a comparison of the two forms. On the 
other hand, again, the cruiser shape of section allows 
of, and indeed enforces, a wider shape of after water- 
line, and this gives a larger moment of inertia of 
water plane, and consequently a greater metacentric 
height and greater stability. If the metacentric 
height of the ordinary shape of ship is already 
sufficient, advantage may be. taken of the increased 
water plane area to reduce the breadth of the ship, 
and this is an incidental gain to resistance. Setting 
one factor against another, we may assume that it 
is not possible to improve the resistance of a ship 
with a really good ordinary shape of stern more than 
two or three per cent. by adopting the cruiser shape. 
If the ship were to be propelled by sails, or towed 
through the water, the comparison would be complete, 
but resistance is not the only factor involved. The 
ship must be driven by screw propellers, and these 
have to be considered. If the ship have twin or 
triple screws, she must also have shaft supports 
at the after end of the shafting, or built shaft boss- 
ing. There is probably not much difference in 
the addition caused by these in the two forms, 
and it would .be unwise to assume that any 
advantage could: be claimed on behalf of the 
cruiser stern on this account. The shaft supports 
will at least add as much as in the ordinary design. 
What, then, of the remaining consideration, that 
of hull efficiency ? ‘ Here we are faced with the most 
elusive factor to determine, and it is just at this point 
that any advantage which may be claimed for the 


cruiser shape of stern is liable to be nullified, and. 


upon this aspect: of the case not much light is to be 
had. In the: ordinary course of events, it would 
have been possible by this time to have learned how 
ships of the new type compared with previous vessels 
of the ordinary shape on their service runs, but most 
of the new ships have been diverted to extraordinary 
duties because of the war, and no real information 
on the subject is forthcoming. It is only by an ex- 
haustive comparison of two ships, similar in all 
respects save the shape of stern, running on the same 
service for an extended period, and under precisely 
similar conditions, that a conclusive determination 
can be arrived at. So far as we know such a com- 
parison is not yet available. 

Until it is clearly proved that the cruiser stern 
is really superior it would be wise to suspend judgment 
on the case, from the point of view of propulsive 
efficiency alone. That the cruiser stern gives wide 
decks aft and allows of more accommodation for 
passengers is undeniable. In many cases this fact 
alone counts for a very great deal, but improved 
accommodation is a thing apart from the question 
of improved efficiency of propulsion and its advantages 
are easily summed up. It will be interesting when the 
abnormal war conditions are over and orders for new 
tonnage begin: to be placed to see what effect owners’ 
experiences with these vessels have on future 
designs, though it may prove difficult to form a clear- 
cut judgment on the matter for the reasons we have 
pointed out. 


The Chemical. Industry and the Future. 


TuE situation of the chemical industries of Great 
Britain and her Allies after the war, together with 
that of similar industries in Switzerland and the 
United States, will prove to be as great a revelation 
to German chemical trade interests as will be the final 
result of the war which the Central European Powers 
have forced upon most of the Civilised nations in 
the world; and even the partisans of the Teutonic 
chemical industry are now beginning to admit that 
every fresh trade rival in other countries will render 
it more difficult for the Germans to compete in the 
world’s markets in the future period of peace. Such 
an admission is merely logical, but the important 
point to bear in mind is that just as the great develop- 
ment of enemy chemical industries and of the pro- 
duction of coke and the recovery of by-products in 
the years of the present century preceding the outbreak 
of the war laid the foundation for the prompt change 
from making articles of peace to the manufacture 
of high explosives, so will the creation and extension 
of works in the Allied countries for the output of raw 
and semi-finished materials for conversion into high 
explosives permit of these works being quickly trans- 
formed in the reverse direction for the production of 
chemicals on a considerable scale for industrial uses, 
quite irrespective of the progress which has been and 
will continue to be made in the manufacture of 
chemicals for peace purposes at the present time. In 
this way it will be found that enemy countries them- 
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selves will have forged one of the links in the chain of 
destruction of Teutonic preponderance in the chemical 
markets of the world. What this supremacy was 
has just been shown by a calculation made in the 
Fatherland that the aggregate value of the production 
of the chemical industry in that country in the year 
prior to the war amounted to £90,000,000, of which 
from one-third to one-half represented the value of 
the export trade in recent years. The export figures 
agree approximately with those which were published 
in this journal in an article on the ““ Chemical Industry 
and German Competition” on January 22nd, 1915. 
It was there shown that the value of the Teutonic 
exports reached £47,820,000 in 1913, as compared with 
£41,230,000 in 1912, and that although the British 
chemical exports totalled £22,012,000 and £21,036,000 
in the two years respectively the value of the German 
excess of exports over imports attained to the formid- 
able sum of over £26,300,000 in 1913 and £20,400,000 
in 1912. But the most remarkable fact in the com- 
parison was that the export balance of Germany 
exceeded by over £4,250,000 the value of the total 
exports from Great Britain in 1913, whereas the 
surplus obtained in 1912 was £636,000 less than 
the British exports in the same year. 

The great development of the German coal industry 
in recent years and the constant expansion in the 
manufacture of coke and the recovery of by-products 
—which are so essential in connection with the manu- 
facture of aniline dyes and high explosives—have by 
no means passed unobserved in Great Britain, but 
outside of technical and trade circles very little con- 
sideration was devoted to these movements until 
quite recently. For our part, however, we directed 
attention to this particular matter as far back as 
May 23rd, 1913, in the course of a leading article on 
“ The Utilisation of Coke Oven Gases.” It was therein 
stated that it was particularly with regard to the 
by-product branches in Germany that a considerable 
expansion was taking place, and that the progress of 
these branches and the material effects which they 
had on the final working results of the colliery com- 
panies gave a better idea of the great development of 
the coal-mining industry in Westphalia than the 
figures concerning the industry itself. It was also 
mentioned that as a result of the general increase in 
the manufacture of coke from the by-product recovery 
ovens in the Ruhr, a growing extension was noticeable 
in the production of sulphate of ammonia, nitrate of 
ammonia, coal tar, light and heavy oils, benzol, 
toluol, xylol, &c. Unfortunately for this country, its 
full significance of these movements was either not 
understood at the time, or if it was understood the 
members of the Government were lulled to a state 
of false security through the pacific assurances of 
Germany, which is well known to have cast envious 
eyes for years past on the iron ore and coal resources 
of France, a large portion of which was seized shortly 
after the opening of the war. If the technical journals 
cannot hope to reach the masses of the population 
and the Government authorities failed to comprehend 
that great developments in certain foreign peace 
industries were synonymous with similar movements 
in the industries of war, there is no doubt that Mr. 
Milton S. Sharp, chairman of the Bradford Dyers’ 
Association, who visited Germany shortly before the 
war, rendered excellent services to the nation by 
enlightening the general public in the course of the 
address which he delivered just two months ago. On 
that occasion he mentioned that 75 per cent. of the 
collieries in Germany had coke ovens installed 
before the war, as compared with 25 per cent. in Great 
Britain. When it is realised how vitally important 
the distillation of coal in coke ovens is in relation 
to the manufacture of aniline dyes and high explosives, 
the chairman remarked that it would be seen how this 
alone gave Germany an enormous advantage over us 
in the early stages of the war, as the by-products were 
amongst the most important materials for making 
colours and explosives; he also referred to the 
works established for the extraction of nitrogen from 
the atmosphere for the manufacture of nitric acid. 
The output of coke in Germany at present is not 
equal to that which prevailed in the ante-war period, 
but a number of new coke oven batteries of the by- 
product recovery type were gradually brought into 
operation in 1915, and at this moment the coalowners 
as a result of further instructions given by the 
Government a few weeks ago are forcing the pro- 
duction to the fullest extent possible, so as to secure 
additional supplies of toluol, benzol, &c. 

It is quite comprehensible that German chemical 
trade interests after the war, provided the access to 
certain former foreign markets is again given them 
even under different conditions from those previously 
prevailing, will not abandon without one of the 
keenest commercial contests the world has ever wit- 
nessed any portion of the gigantic export turnover 
represented by the figures which have already been 





enumerated. But in order to conclude business there 
must necessarily be purchasers as well as sellers. We 
have shown that when the period of peace arrives 
Teutonic firms will be confronted with entirely new 
factors in the sense of a greatly increased national 
productive capacity on the one hand in Great Britain, 
France, Italy and Russia, together with Switzerland 
and the United States, and on the other with the 
potentiality of a still greater augmentation which 
would result from the transformation to the pro- 
duction of chemicals for industrial purposes of those 
new works which are now engaged on the manufacture 
of materials for explosives. Each of the allied nations 
will necessarily endeavour to render itself entirely 
self-supporting in the national output of chemical 
materials for national requirements, whether for peace 
purposes or for those of warfare, and where this should 
prove not to be fully possible for a time mutual 
arrangements will probably be made between the 
Allies to complement the needs of each other in time 
of peace as in time of war. In discussing the situation 
of the German chemical industry, the leading com- 
mercial newspaper in that country states that in the 
future contest German industry will be able to rely 
upon the lead which it possesses, although admitting 
that later on every foreign competitor will render 
German competition in external markets more diffi- 
cult. The old argument is adduced to the effect that 
the Teutonic achievements are the result of many 
years of fundamental work, costly experiments, and 
of experience which cannot be acquired without 
further endeavour, and that these will continue to 
assure to the industry the position to which it had 
attained in the world’s markets, and the advantages 
which it had over new rivals. This assumption would 
be quite true if normal conditions had not been dis- 
turbed, but the war has done or will do for the chemical 
industries of the Allies within a comparatively brief 
period what would probably not have been accom- 
plished in half a century of peace. We are also 
told by the German newspaper that foreign pur- 
chasers in the end buy goods of those who offer 
them of the best quality and on the most 
advantageous terms, and that these are more deter- 
mining reasons that sympathies and antipathies. 
It, however, by no means follows that these con- 
ditions will apply to German products in the future. 
If it has been possible for us to organise in wartime 
it should also be practicable for us to organise 
for peaceful manufacturing, and although we have 
no. particular regard for Government intervention in 
industrial matters as a rule, such intervention will 
be required if our chemical industry is to be elevated 
to a position which would render us for ever, not 
only wholly independent of any supplies from 
Germany, but also enable us to obtain a greater 
measure of the trade in chemical products in external 
markets. 








INSTITUTION OF NAVAL ARCHITECTS. 
No. IIL.* 
THURSDAY MORNING. 


The whole of the morning session of the Institution 
on April 13th was occupied by a joint discussion on 
the papers: ‘‘ Subdivision of Merchant Ships: Re- 
ports of the Bulkhead Committee, 1912-1913,” by Sir 
Archibald Denny; “Strength of Water-tight Bulk- 
heads,” by Mr. J. Foster King; and ‘‘Some Effects 
of the Bulkhead Committee’s Report in Practice,” 
by Mr. A. T. Wall. An abstract of Sir Archibald 
Denny’s paper is given below ; an abstract of Mr. Foster 
King’s will be found on page 356, and we shall deal 
with Mr. Wall’s in a future issue. 


SUBDIVISION OF MERCHANT VESSELS. 


In regard to the systems of subdivision, I personally place 
them in the following order of suitability for ordinary merchant 
vessels :—(1) Plain transverse bulkheads ; (2) watertight decks ; 
(3) inner skin, as distinguished from longitudinal vertical 
subdivision ; (4) longitudinal vertical subdivision. 

Tne Committee had some difficulty in specifying the con- 
ditions under which a watertight deck might be fitted, and they 
were finally forced to say that it must be above the load water- 
line; but I can quite well imagine a deck fitted wholly or 
partially below the water-line, and yet the stability condition 
of the vessel to be such that no harm would result even if the 
vessel was pierced above the watertight deck and below the 
load water-line. We must trust to administrative action and 
time to clear up that point and many others on which we could 
only give general guidance. 

As to inner skins and their depth, several formule for their 
depth were considered. The formula finally adopted is, I 
think, a very reasonable compromise between a fixed depth 
and a depth proportional to the size of the vessel. For direct 
collision at right a to the skin or violent explosion an 
inner skin might be of little value, but for the long grazing blow 
it might be invaluable. eS 

If the utility of any of the above four systems of subdivision, 
or a combination of them, is proved at sea by damage to com- 
partments, then, if the damage is not sufficient to sink the vessel, 
longitudinal vertical subdivision may cause such a list as to 
render navigation difficult ; while, on the other hand, a water- 
tight deck fitted as recommended is likely to affect the stability 
favourably. Further, if the extent of the damage is such as to 
render ultimate abandonment necessary, then the chance ‘of 
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launching small boats successfully may be greater if longitudinal 
vertical subdivision does not form part of the scheme, 

For the long, ripping blow, such as sank the Titanic, longi. 
tudinal vertical subdivision is attractive, but the Committee 
proposed that it should be shown that the vessel would not heel 
over so as to subme the margin line when the rip is equal 
to the floodable length. The result of the loss of the Empress 
of Ireland was to or our attention to the fact that danger 
lurked in side bunkers, even if they are not watertight. These 
bunkers cannot always be avoided, but similar regulations 
= suggested against serious list and are embodied in the First 

ort. 

nder certain circumstances there is nd doubt that longi- 
tudinal vertical subdivision is a source of security, and any 
reasonable list due to one side being flooded can be corrected, 
given time, by flooding the opposite side. This the Committee 
considered should be done positively by some suitable means 
and not by cross connections working automatically. In 
oil-fired vessels, where side bunkers can be and probably for 
other reasons would be cross-connected, this consideration might 
disappear. 

atertight Doors.—The first question to be decided was, 
should these doors be permitted in the machinery space ? 
There was never any doubt that they should be forbidden in 
cargo holds or cargo ’tween decks below the load water-line, 
Much evidence was taken on this point, and from mercantile 
sources this evidence was so unanimous that for trading vessels 
it was inadvisable, if not impossible, to dispense with them, that 
it was decided to permit them in machinery spaces under 
stringent provisions for safety, these provisions becoming 
practically more and more stringent as the number of souls 
on board became greater, culminating in doors released from a 
central station. 

After the war is over an interesting paper might be written 
dealing with the mass of information which will no doubt be avail- 
able as to the behaviour of vessels damaged, either sufficiently 
or insufficiently to sink them. I do not think that designers 
of merchant vessels should be severely criticised for not having 
produced vessels which would always withstand torpedo and 
mine attack, especially as the tremendous power of the modern 
torpedo and mine was not and could not have been foreseen 
by them. It is, however, interesting to know that many 
vessels have survived such attacks even where the damage was 
of a very extensive character. To give only one example, the 
Nigretia struck a mine abaft the fore peak, and had a hole 40ft, 
by 16ft. blown in her, but she was saved by No. 2 bulkhead. 
and the Germans did not always realise that it is somewhat 
difficult to sink an oil carrier, especially if she is running light 
—wvide the Artemis. Many other cases might, no doubt, be 
mentioned, but it is perhaps better to wait until the war is over. 


Professor J. J. Welch, who opened the discussion, 
said that while all the papers were very useful con- 
tributions, he proposed to confine his observations 
to raising some points in connection with Mr. Wall's 
paper. The author gave some interesting particulars 
showing the effect of the Bulkhead Committee’s rules 
in special cases, and also made some suggestions as 
to methods of using the information in the report 
for design purposes, and dealt with the question of 
possible simplification. The illustrations clearly 
showed that in general the new requirements were in 
excess of those hitherto required, with consequent 
increased chances of safety, after accident, and Mr. 
Wall showed that like most other desirable things 
those chances had to be paid for. The price, though 
substantial in some cases, did not, however, appear 
excessive, and the effect of the rules on design would 
be good, giving larger freeboard ratios with smaller 
types in order to get reasonable subdivision. If 
there was distinct variation of the new design from 
the standard form, an expert designer, from the 
information given in the Committee’s report, could 
without appreciable loss of time assess the con- 
sequent effects on floodable length for all the practical 
purposes of the design stage. Mr. Wall pointed 
out that if alterations were introduced during the 
development of the design, such modifications might 
have an effect on the bulkhead spacing or the draught. 
This, of course, was common experience, alterations 
in one element of design often entailing modifications 
in other particulars. In the note on permeability it was 
pointed out that by putting cargo below the bulkhead 
deck, and passengers above, the bulkheads could 
be somewhat more widely spaced on the same draught, 
or, with the same spacing, the draught could be 
somewhat increased, as compared with a similar 
vessel with passengers berthed below deck. He 
was not aware that, as indicated by the author, the 
criterion of service was intended strictly to take into 
account the number of passengers, but rather to 
discriminate as to the type of ship. The Inter- 
national Conference laid it down that the factor of sub- 
division should decrease in a regular and continuous 
manner. This decrease was to be regulated by a 
“‘eriterion of safety.”” It was easy to argue that 
any one of several factors—such as number of 
passengers carried in relation to length, or tonnage, or 
percentage of volume devoted to cargo, or to machi- 
nery, &c.—should be considered the dominant 
characteristic and adopted as the sole criterion of 
service. This question was carefully considered 
by the Bulkhead Committee, and it was decided to 
recommend a simple criterion in which several 
factors had due weight, and not one factor only. If 
number of passengers only had been taken, then, 
in the case cited by Mr. Wall, it would have been 
necessary to adopt different load lines in the two 
cases. The author pointed out that a ship with a 
factor of subdivision of .5 was not what was known 
as a two-compartment ship throughout. On the 
average it was so, being a little in excess amidships 
and slightly in defect at the ends. This was well 
recognised by the International Conference and 
Bulkhead Committee, and the terms, ‘ one-com- 
partment,” ‘‘ two-compartment,” &c., vessels did 
not occur in its reports. In getting gradually 
increasing severity of subdivision with increase of 
length, the one-compartment type first merged into 
the two-compartment type amidships, and finally 
throughout. In any system it was difficult to avoid 
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“steps”? at certain points, and in some methods of 
subdivision a length of ship a foot more or less in 

the region of stated critical lengths was accompanied 
by distinct difference in bulkhead requirements. 

It was possible, as Mr. Wall said, that recent experi- 
ences of vessels torpedoed or mined would emphasise 
the undoubted connection between sub-division and 
stability, but that could not be determined without 
more information than was contained in the news- 
paper reports. As to the strength point mentioned 
in the paper, it appeared as though it was assumed that 
4 per cent. of the longitudinal material would be 
saved by a decrease of 4 per cent. in the maximum 
bending moment near amidships. If that were so, 
he thought Mr. Wall would find it was an over- 
estimate of the possible saving. The author had 
suggested approximations which would allow the 
standard particulars to be recorded in more compact 
form, and he took it that everyone would be glad if 
that were possible without sacrifice of accuracy. 
The author assumed that freeboard ratios less than 
.2 were unlikely to be met with in future, and he was 
inclined to agree with him. But the author also said, 
quite correctly, that there were many vessels now 
in existence with .1 freeboard ratio—some, indeed, 
had less—and under existing circumstances, there- 
fore, it was necessary that responsible officials and 
designers should have information respecting such 
low freeboards. The assumption made in the paper 
that the alteration of floodable length for .05 altera- 
tion of sheer ratio was independent of permeability 
and freeboard ratio, might easily lead to an error 
in floodable length of about 1} per cent. of the 
ship’s length for an alteration of .1 sheer ratio. That 
might be a useful. quantity to a designer at a certain 
critical point, and well worth a little extra trouble. 
In the simplified curves, moreover, no note was taken 
of the aera pon i in longitudinal position of centre of 
flotation of*mean water plane with modification of 
freeboard ratio, nor of the variation of sectional 
area coefficient B with alteration of sheer ratio or 
freeboard ratio, details of which were required when 
dealing with forms other than the standard. It 
was true Mr. Wall suggested that the comparison 
between new and standard forms should be made, 
not at the actual freeboard and sheer ratio of the 
new ship, but at some previously fixed upon standard 
values. In that case certain percentages would 
need to be added to or subtracted for floodable length 
so obtained to get those for the ship at her actual 
freeboard and sheer ratios, so that altogether he 
was not sanguine that much time would be saved 
in the process. It was fully -anticipated by the 
members of the Bulkhead Committee that auxiliary 
curves would be constructed in the different designing 
offices, from the information given in the report, to 
cover the usual range of freeboard ratio, sheer ratio, 
permeability and type of ship dealt with. In that 
case the elements of a new vessel could be readily 
compared with those of existing ships, and the neces- 
sary floodable length curves obtained with a near 
approach to accuracy. Mr. Wall had shown what 
he had done in that direction so far as standard forms 
were concerned, and no doubt others were recording 
floodable_ length curves for their own special type 
ships. Such accumulation of data would reduce 
to a minimum the labour of fixing the position of 
bulkheads according to the Committee’s recommen- 
dations. 

Commander R. Boris, of the Naval Engineering 
Corps of the French Navy, made an interesting con- 
tribution to the discussion. He said that it was 
much to the credit of Sir Archibald Denny and the 
Committee that their work should have been so suc- 
cessfully carried on and completed during the troubles 
of war. It was a remarkable thing to think that 
that Committee was sitting on the very day when 
the Lusitania was sunk, and that the very 
same man who had initiated that international 
conference on the safety of life at sea should have 
ordered the destruction of that fine vessel and the 
loss of so many innocent lives. He hoped that the 
stringency of the rules with regard to water-tight 
doors would presently lead to a reduction of their 
number. Such work as Mr. Wall’s was valuable 
because it indicated the way in which simplification 
could be found. There was a relationship between 
the spacing of bulkheads and the load draught of 
a ship, which intimately connected the work of the 
Load Line Committee with the work of the 
Bulkhead Committee. At the conference they had 
found that the words “‘ criterion of service’’ gave them 
the greatest trouble. In fact, they had to give up the 
idea of trying to get a criterion itself. Speed was sug- 
gested, but speed was a quantity of which one could 
never be certainin designing a ship. Speed was a co- 
efficient which varied from the 10 knots of the cargo 
boat to the 25 knots of the liner, and the grouping of 
various kinds of ships along that co-ordinate was not 
the best method. Permeability was a fact which must 
necessarily be taken into account. The question of 
stability was a question which could not be solved 
in one word. There were two kinds of stability, 
the modulus of stability and the reserve of stability. 
The dynamic stability in a flooded condition differed 
greatly from that in the unflooded condition. It 
might be that in the future progress would be made 
which would enable that factor to be taken into 
account. What he urged before everything else was 
a research that would give simplification of method. 





Mr. Percy Hillhouse said it was possible to guess 
with fair approximation to accuracy what the average 
permeability would be. On the subject of putting 
passengers above the bulkhead deck, that might be 
possible with a small number of passengers, but in 
large vessels it could not be done. Mr. Wall was 
still hoping the Load Line Committee would make 
some allowance for a reduction in draught, but he 
would see, if he studied the report, that that had 
been done. If the freeboard was increased, then 
the modulus of strength might be reduced. 

Professor T. B. Abell objected that with regard to 
longitudinal bulkheads the statement made was rather 
too positive. His own view was that longitudinal 
bulkheads should not be fitted save in exceptional 
circumstances. Sir Archibald Denny’s plea for them 
was a qualified one. Mr. Wall had done a practical 
service to naval architects and shipowners by delving 
into the recommendations which had been put into 
force. The main point was that the rules were 
formed on the predetermined coefficient of permea- 
bility. Having determined that, the Committee, 
of course, had to abide by it, and draw up its regula- 
tions accordingly. The curves of floodable length 
really required even greater accuracy than the 
initial suppositions would suggest. It was a most 
difficult matter to get the regulations to comply 
with the requirements. A curve required a very 
close degree of accuracy. He believed that the step 
curve or @ set of tables did give very good results 
in practical application. 

Mr. Cole asked Mr. Foster King whether members 
could take it that in submitting designs for corrugated 


bulkheads they might base them on the basis? 


Sir Archibald Denny, in reply, said that he hoped 
the public would understand that the deductions 
put forward in the report were simply an expression 
of the want of a more general statement which could 
only be made after an international conference. 
The Board of Trade had adopted the “B” curve. 
Mr. Hillhouse was correct in his statement that the 
wise shipowner would go as far as he could to get the 
““C” curve independent of the criterion of service 
which the Committee had put forward. The relation- 
ship between load line and subdivision was very close, 
and the two Committees were in constant communica- 
tion on all subjects. One result of the new regula- 
tions would be that what was known as “ tonnage 
cheaters ’’ would become quite unfashionable. They 
could not make omelettes without breaking eggs, and 
they could not get safety.without paying for it. 
They had hoped on the Committee that designers 
would start getting out short cuts of their own for 
these standard curves, because the standard curves 
would really lead to additional bulkheads. In 
designing it was never found that every bulkhead 
came into the mathematical curve. The Committee 
would be glad if designers would conceive methods of 
their own. 

Mr. J. Foster King, in reply, said that Mr. Wall 
had told them that a 4 per cent. saving in draught 
meant a 4 per cent. saving in weight, but he was 
quite sure that it did not. The question of bulk- 
heads ultimately boiled itself down to mean a sufficient 
provision of stiffness to assure that things would not 
break and that doors would shut. 

Mr. A. T. Wall, in his reply, said that the whole 
thing was based on assumptions, so that it had no 
mathematical meaning in practice, even if it were 
possible to assess the permeability with accuracy. 
One had to distinguish between the accuracy in the 
drawing-office and accuracy in service, and there 
always would be a difference between the two. 
There was a good deal of difference of opinion as to 
the criterion of service. The number of passengers 
in relation to the draught of a ship might be some 
kind of a test for that. . Professor Welch had said 
that uncertainty in designing work was always 
common, but he saw no reason why the short cut 
should not be taken, and the accuracy it included 
be sufficient. Regarding the question of strength, 
there was a mistake in his paper; the 4 per 
cent. should be about one-third of that value. 
Generally speaking, they could tell by inspection 
whether a vessel was going to turn out decently 
under the rules. Commander Boris had said that 
he thought water-tight doors would be reduced in 
number, but he himself had always found that the 
number of water-tight doors tended to increase on 
new ships. 

Sir Archibald Denny added that, with regard to the 
question as to how much the rules would affect the 
earning capacity of a vessel, the Committee knew that 
the shipowner and the shipbuilder were both subtle 
people. With regard to the shipbuilder, it knew 
he would make every effort to skin the rules as 
clean as he could, and therefore it had to insist that 
whatever short cut was used, the criterion had to be 
made on accurate calculations and on some fixed 
assumption. Mere approximations could not stand. 


THURSDAY AFTERNOON. 


At the final meeting on the afternoon of April 13th, 
Mr. John Reid presented a paper, ‘‘ Notes from a 
Collision Case.” This paper dealt with the loss of 
the Empress of Ireland in the St. Lawrence River, 
and we shall give an abstract from it in an approach- 
ing issue. 





Colonel Saxton White said that the Institution 
was to be congratulated ou this the first paper 
it had had on the results of a collision. While 
every member regretted that the side of the Empress 
of Ireland was not stronger at the point of impact 
than the other vessel, personally, he did not think 
any ship in the world could have satisfactorily 
resisted the impact of such a blow as she received from 
the Storstad. Apparently, the point of impact was 
at an angle of from 40 deg. to 45 deg. at the top of the 
stem, and of 35 deg. at the bottom. He did not think 
any structure could resist such a blow having behind 
it the weight of something like 15,000 tons. Unfor- 
tunately for the Empress of Ireland, the striking ship 
was well adapted for the purpose. It had to be 
remembered that the Storstad was built on the Isher- 
wood system. The author said that the longitudinal 
framings were 34in. apart, but, as a matter of fact, 
they were some 15in. to 18in. apart, and in addition 
to that, the bow plating was increased for work in 
the ice, so all the advantages were for the striking 
ship. The decks of the Empress of Ireland played an 
important part in the resistance set up by her, and 
appeared to be all on a level with the decks of the 
Storstad. If she had been built on the same system 
as the attacking ship, he thought she might probably 
have done better. As his firm had built the Storstad, 
he could say that she was the first of two steamers 
which they built on the Isherwood system, and so 
they were sufficiently interested to have a model of 
the Storstad’s bows after the collision made for them, 
which he was glad to be able to show to the members 
that afternoon. They would see. from.that how very 
slight was the damage sustained. - It 'Wwes certainly 
an advantage from the n = t of view to 
have vessels built on the Tsherw of 

Mr. Percy A. Hillhouse, whe 3 ~ 
which had built the Empress: ‘@f- Ireland, said that he 
was present at Quebec at the time'of the inquiry into 
the collision, and he heard: all the. evidence given, 
including that of Mr. Reid, who hhad endeavoured 
from the appearance of the Storstad to reconstruct 
the accident. He evolved a theory which was a very 
fantastic one, and unnecessarily complicated because 
he first of all put aside the simple theory of a direct 
blow. He was surprised that Mr. Reid should bring 
forward a theory to the members of that Institution 
which did not agree with the facts or the evidence of 
the case. 

Sir John Biles said that it was not quite within 
the scope of that Institution to have a case re-argued 
which had already been settled in the ‘Courts of Law. 
But Mr. Reid had given them some information on a 
subject which was not available before, and that was 
interesting. As for the argument.put forward by 
Colonel Saxton White, there was another side to that 
question. There was certainly an advantage in the 
resistance of a ship in which the distribution of the 
material was longitudinal rather than transverse. 

The last paper on the agenda was that by Mr. 
M. G. de Gelder, ‘‘ Shipyard Cranes of the Rotterdam 
Dockyard Company.” 

Mr. W. J. Luke referred to the very. interesting 
character of the paper. It was a very gratifying thing 
to have a frank statement as to the best way to lay 
out a shipbuilding yard to get the best practical 
results in shipbuilding, and it would be a surprise to 
many British firms to learn that a*Dutch builder had 
reduced the time of completing a ship from five to 
four months. It appeared pat although the yard 
was only started in 1902, it was now turning out more 
tonnage than any other in Holland. It behoved 
English shipbuilders to look to their laurels and find 
out why it was that Dutch yards had made such 
progress. 

Mr. William Miller said he had been afforded an 
opportunity of examining the details of work and 
particularly the cranes in the Dutch shipbuilding 
yard. The impression made upon him was that 
British shipbuilders were falling behind. The system 
adopted in Rotterdam was of the simplest. descrip- 
tion ; there was no moulding loft nor plate furnace in 
the whole of the establishment. Every shell plate 
was lined, punched and set, ready to go into its place, 
even before the keel of the ship was laid. The rapidity 
with which the work was carried out was a fine 
lesson to trade unionists in this country of what could 
be achieved where free labour was at the disposal of 
the shipyards. 












TuHE Council of the Institution of Electrical Engineers, 
in view of the Government restrictions in regard to the 
supply of paper, has decided to reduce the amount of matter 
in the Institution’s Journal and to publish it monthly, 
instead of fortnightly, until conditions are again normal. 


A SERIES of experiments has been undertaken at the 
University of Kansas, under the supervision of F. H. Sibley, 
to determine the strength of oxy-acetylene welded pire 
connections as compared with screwed connections of 
equal size, and with the original pipe material. The results 
show that the strength of the welded connections ranges 
from 13 to 71 per cent. more than that of the malleable 
iron screwed connections, which are taken as 100. As 
regards the total cost of welded and screwed connections, 
the welded is the cheaper in every case. The cost of the 
fittings is the principal item of expense in the screwed 
connections, and in some cases the cost of the welded joint 
is less than that of the fitting, the lower cost of the welded 
joint being even more marked as the pipe sizes increase, 
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THE SOLID PISTON HUMPHREY PUMP. 


In its original form the Humphrey pump, as our readers 
are aware, was a free piston internal combustion engine. 
The “ piston ’’ was a column of water which reciprocated 
in a “ play pipe ’’ having a vertical limb. This “ piston ” 
was arranged to lose water at one of its ends and gain it 
at the other. The lost water represented the delivery and 
the added water the suction. The energy of the column 
of water in its highest position was relied upon to compress 
the succeeding charge. The pump worked on the four- 
stroke cycle. 

For dealing with large quantities of water—as, for 
example, at the Chingford reservoirs of the Metropolitan 
Water Board—the pump has advantages, but for the 
smaller uses to which pumps are put the size of play pipe 
required is on occasion a bar to its employment. A new 
type of pump has accordingly been developed by the 
Humphrey Pump Co., Ltd., to supply the needs of the field 
not covered by the former invention. As to what relation- 
ship the new type of pump bears to the older one—how 
far, that is, its design can claim to be a true descendant 
from the original Humphrey pump—the reader will be 
enabled to judge for himself from the following descrip- 
tion of it. Omitting the fact that the new pump works 
on the two-stroke cycle, it is in some respects similar to 
the old pump with the addition of a solid mass placed, as 
it were, between the exploding gaseous mixture and the 
water surface. 

The general arrangement given in Fig. 1. is to be 














Fig. 1—THREE-INCH PUMP 


regarded as representing the design partly at least in 
diagrammatic form, and has been expressly prepared by 
the Humphrey Pump Company for the purpose of this 
article. The pump is divisible into two main parts, namely, 
a two-stroke cycle internal combustion upper end and a 
single-acting water pumping end below. The combustion 
cylinder A in the case illustrated is 3in. in diameter and 
contains a piston B, from which a rod C passes upwards 


-through a packing gland in the end cover to be attached 


to an external crosshead P. This crosshead is a circular 
block of solid metal, and is the principal element of the 
mass referred to above, as being, as it were, interposed on 
top of the water piston. From it two rods depend to unite 
it with a lower crosshead Q: From the centre of the latter 
a rod D passes downwards through a gland in the top 
cover of the pump end, and at its lower end this rod carries 
the pump bucket E with its upwardly opening valve F. 
A somewhat similar foot valve G closes the end of the 
pump barrel. In the 3in. pump the combustion end is 
supported from the pump end on three pillars. The whole 
is supported by means of two feet cast on the side of the 
pump barrel. 

Let us suppose that we have a charge of compressed 
mixture beneath the piston B, and that this is ignited. 
The explosion drives the piston upwards and with it all 
its connections—that is to say, the rod C, the weight P, 
the two side rods, the crosshead Q, the rod R, and the 
pump bucket. The movement of the latter carries with it 
the water above the bucket and creates a suction beneath 
which draws in fresh water below the bucket through the 
foot valve. Thus on the up stroke suction and delivery 
occur simultaneously. The down stroke is brought about 
by the weight of all the parts mentioned above, and 
during it all that occurs in the water_end is the passage 





of the water through the pump bucket valve from the 
lower to the upper side of the pump piston. 

The manner in which the charge is introduced beneath 
the piston B is as follows :—Surrounding the power cylinder 
is a jacket divided into two portions by a horizontal 
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Fig. 2—SECTION OF SOLID PISTON HUMPHREY PUMP 


diaphragm wall. The lower portion constitutes a water 
jacket. The upper portion M is a mixture chamber to 
which gas and air are admitted through the automatic 
non-return valve V. On the down stroke of the piston 
mixture is drawn in from this chamber through the ports 
L to the space above the piston. On the up stroke this 





mixture is re-compressed back into the chamber M until 





the top edge of the piston cuts off the ports. A certain 
amount of mixture is now trapped above the piston and 
forms a cushion having a maximum pressure of, say, 
10 lb., which brings the piston and its connections smoothly 
to rest. This, however, does not occur until the piston 
has risen so far that its lower edge has opened the ports L. 
Mixture from the chamber M is thus free to flow into the 
cylinder beneath the piston. On the down stroke this 
mixture is compressed to some 2001b. This compression 
serves, of course, as a cushion to bring the piston, &c., 
quietly to rest at the foot of the stroke. 

The removal of the products of combustion is effected 
through the central exhaust valve at the foot of the 
cylinder. This valve is operated by a bell-crank lever K 
pivoted to the foot of the cylinder casting and carrying a 
roller which is arranged to come in the way of a cam 
block R on one of the side rods. The exhaust valve opens 
on the up stroke a little before the bottom edge of the 
piston uncovers the ports L. The larger proportion of the 
exhaust is thus discharged before the incoming fresh 
charge drives the remainder out. The exhaust valve closes 
on the down stroke at the same point as it opened on the 
up stroke—that is to say, it shuts a little after the piston 
has cut off the ports L. 

It will be seen that all the useful work is done on the 
up stroke during the expansion of the gases. On the down 
stroke the work done is spent against friction, including 
that of the water passing through the valve F, and in 
compressing the fresh charge. The former item is very 
small, so that nearly the whole of the potential energy 
in the raised mass plus the pressure energy in the cushion 
above the piston is transferred to the charge. A feature 





vig. 3—THREE-INCH AND SIX-INCH PUMPS 


of the design lies in the fact that no side thrust is 
generated at any point by the piston against the 
cylinder walls as in an ordinary crank pump. The move- 
ment is a pure reciprocation, and there is an entire absence 
of rotating parts except for the exhaust valve bell-crank 
lever. These circumstances should promote economical 
working and long life of the parts. 

The fact that all the useful work is done on the up 
stroke has an important practical result in that it means 
that the pump bucket rod D is always in tension. If, 
then, the circumstances require it, the water end can be 
lowered down a well, while the combustion end is fixed 
over the mouth, the rod D being suitably extended. The 
diameter of this rod need not simultaneously be increased, 
because it is not called upon to act as a strut at any time 
during the cycle of operations. This possible method of 
working is of advantage in cases where water has to be 
pumped from a source the level of which is more than the 
height of the water barometer below the surface. It 
clearly obviates the necessity for having to place the 
combustion end down the well beside the water end. 

The theory of the cycle of operations is quite simple. 
Neglecting friction, the energy liberated by the explosion 
of the charge is expended in lifting the water and in lifting 
the piston and its attached weights. It is not necessary 
to consider the energy spent in compressing the upper 
cushion of mixture, for this is not an essential feature of 
the cycle—that is to say, the top end of the cylinder could 
conceivably be left open, and if the automatic valve V 
were suitably modified the principle of action would still 
be retained, The portion of energy communicated to the 
piston and its weights is, of course, changed to the potential 
form as the piston, &c., rise, so that there is a definite 
limit to the upward movement of the parts, which limit 
is settled by their weight and the quantity of energy 
communicated_to them by the charge. All this potential 
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energy neglecting friction is absorbed on the down stroke 
in the compression of the charge. The lower cushion is 
thus an essential element in the cycle ; the upper cushion 
is not, 

Should for any reason the lower cushion fail to act with 
its full effect there might, were no precautions taken, be a 
danger of a smash up. The precaution taken in the case 
of the 3in. pump consists in the provision at 8 on top of 
the cylinder cover of a corrugated india-rubber buffer. 
In the 6in. pump this buffer is replaced by recessing the 
bottom af the weight P and providing packing rings 
round the outside of the cylinder near its top edge, so that 
an auxiliary air cushion is formed should the weight P 
descend too far. When at rest the weight of the piston, 
&c., is borne on this buffer or air cushion. 

Should the piston, &c., tend to move too high an auto- 
matic governing arrangement—to be seen in the view of 
the 6in. pump given in Fig. 3—comes into action, and 
reduces or cuts off the quantity of mixture admitted to the 
cylinder for the next stroke. 

To complete the control of the piston movement it is 
more or less necessary to guide the parts so that they shall 
not rotate about a vertical axis. There is no reason to 
expect that they would so rotate, but if they did the cam 
block R might get out of line with the exhaust valve lever. 
Not caring to leave anything to chance, the designers have 
arranged that one of the side rods shall pass between a 
pair of fingers projecting from the side of the cylinder 
casting. 

The ignition is effected by means of an electrical contact 
maker U—Fig. 1—one part of which is fixed on the cross- 
head Q and the other on one of the standards. This con- 
tact is connected to batteries and a trembler coil, but a 
magneto similarly fixed could be used. It is interesting 
to note that ignition devices are not always essential. 
The 3in. pump has been run successfully with the ignition 
circuit broken, The self-ignition of the mixture—a petrol 
mixture actually—was, of course, due to the heat of the 
compression. lt might be thought that if self-ignition 
can occur in this way there is danger of pre-ignition. 
Reflection shows, however, that pre-ignition in the case 
of this pamp does not carry with it the dangers attending 
its occurrence in a Diesel engine. There is here no such 
thing as a dead centre, so that if pre-ignition does occur 
there is no tendency for the engine to reverse. All that 
happens on a pre-ignition is that the piston starts its up 
stroke a little ahead of its usual time. It follows that 
ignition can be arranged to take place at any desired point 
of the stroke, and that by altering the ignition point the 
maximum compression pressure in the lower cushion can 
be controlled. 

To start the engine a barring lever—as shown in Figs. 1 
and 2—is provided to act beneath the crosshead Q. The 
piston is thus raised and a charge allowed to accumulate 
beneath it. The barring lever is then tripped, allowing 
the piston to fall and compress the charge and ignition to 
occur, In the 6in. pump—Fig. 3—the barring lever is 
replaced by a ratchet screw arrangement, which auto- 
matically trips when the crosshead has been raised to a 
certain height. i 

The pumps are arranged to work either on town’s gas, 
producer gas or petrol. For the larger sizes the use of 
paraffin and heavier oils is contemplated and suitable 
devices to enable such fuels to be used are being worked 
out. If so desired, any one pump can be used on any of 
these fuels, the only modification necessary being the 
fitting of a carburetter for petrol, a mixing valve for gas, 
or a fuel sprayer for oils. 

So far the pump has been made in two sizes, namely, 
3in. and 6in. in the diameter of the power cylinder. Other 
sizes are, we understand, in hand. For each size the power 
end is standardised. The water end is made in various 
sizes to suit the quantity to be pumped. . Thus, the greater 
the quantity to be pumped the larger is the diameter of 
the water barrel. As the power is constant, this, of course, 
implies that the height to which the water can be pumped 
varies inversely as the quantity. The relationship is not, 
however, exactiy expressible by the formula— 

head x quantity = constant. 

Thus the 3in. pump can throw 9200 gallons per hour 
to a height of. 8ft., according to the figures supplied to us, 
or, with different water ends, it can deal with heads up to 
172ft., at which its output is 575 gallons per hour. Jt 
will be gathered, then, that as might be expected the 
efficiency of the pump increases as the head increases and 
the quantity falls off. The 6in. pump has an output vary- 
ing from 46,800 gallons per hour at 12ft. head to 1500 
gallons at 500ft. 

It must not be supposed that, because a weight forms 
an essential feature of the design, the pumps are neces- 
sarily heavy. The makers, in fact, claim that although 
they have not made any special effort. to cut down weights, 
the pumps are exceptionally light for their outputs. The 
approximate net weight of the 3in. pump is 350 lb. and of 
the 6in. pump 1630 Ib. 

The detailed results of four tests carried out on a 6in. 
pump are given in the following table. In connection with 
the column headed “ Thermal efi:ciency,’”’ it is to be 
noticed that the figures should not be compared with the 
thermal efficiency of an ordinary gas or oil engine by 
itself. It has not been found practicable to separate the 
efficiency of the power end from that of the water end, so 
that the figures represent the overall heat engine-pump 
thermal efficiency. In other words, they represent the 
percentage which the energy in the water raised bears to 
the energy liberated from the charge. 


Tests of a 6in. Humphrey Pump. 
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The 3in. pump, it may be added, consumes on the 
average 20 cubic feet of gas per hour or § pint of petrol. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
‘(From our own Correspondent.) 
Easter and the Iron Trade. 


Easter found the iron and steel works in this 
district with larger order books than at this time of the 
year for a date back as remote as perhaps the memory 
of the oldest habitué of the Birmingham Iron Exchange 
probably extends. The demands of the Army and Navy 
departments for practically all the products of the mills 
and forges and Bessemer and open-hearth converter 
establishments in this part of the kingdom continue on an 
unprecedented scale, and the difficulty is how to satisfy it. 
What with the stringency in the labour supply and the 
difficulty of obtaining raw materials for working up into 
manufactured iron and steel, the producers’ position 
remains awkward. In these circumstances iron and steel 
masters have done all they possibly could this week to 
limit the Easter holidays. The Minister of Munitions 
had intimated that in no case should the stoppage exceed 
three working days, and in cases where contracts are 
behind it was s ted that the vacation should be 
shorter than that. Most of the mills, therefore, were 
operating on Wednesay morning of this week, and in a 


The Steel Trade and Enormous Production. 


It is marvellous how busy the steel trade con- 
tinues in every branch. Bessemer and mild steel producers 
are driving at top speed and pressing converters and 
cogging and rolling mills to their very utmost capacity 
to get every ounce of material possible. All the output is, 
of course, “controlled.” The confidence which exists 
that the war will end in our favour keeps producers in 
buoyant spirits, though grumbling is heard on some hands 
arising out of the fact that profits are being “‘ restricted.” 
This drawback apart, however, trade was never before 
so wonderfully good, and satisfaction is general. Prices 
keep at :—Angles £11 2s. 6d., joists the same, ordinary 
plates £11 10s., and boiler plates £12 10s.—all fo.t. makers’ 
works and net, Government maxima. The late stringency 
in raw steel and semi-manufactured steel is unrelieved, and 
users are not now assisted by United States supplies 
except in a few cases where old contracts are not yet 
fully executed. Sellers have the whip hand everywhere, 
so much greater is the demand than supply. Bessemer 
bars and billets of native make change hands on the basis 
of £12 10s. delivered Birmingham or equal to trade 
customers, though the Government standard still rules 
at £10 7s. 6d., with £11 for ‘special billets—all net and 
plus usual standard extras. Surprising prices for rolled 
steel in branches other than those controlled by the 
Government prevail at date. The Earl of Dudley’s 
Round Oak Iron and Steel Works, for example, quote 
bars, rounds (2in. to 7in. diameter) and squares (2in. to 
5in. diameter), £15 at works, and bars ;%in. to Ijin. 





te cases a day earlier. To assist the s 
special appeals had been addressed to the men at the 
close of last week to make the break as short as possible, 
and I will give the men their due by freely owning that 
the state of the district in the middle of the week clearly 
evidenced that the appeal to patriotism had not been 
made without a good effect. There are plenty of people 
in @ position to judge who declare that the production of 
the last month prior to the raking of the fires at the iron- 
works which signalised the commencement of the Easter 
cessation had been larger than anything previously 
accomplished, despite the difficulties already referred to 
regarding labour and material, and notwithstanding also 
producers’ trammels touching the ever-with-us railway 
and canal transport congestion. It will therefore be seen 
that Staffordshire is in earnest to do all that it possibly 
can to supply iron and steel for the nation’s needs with 
the utmost rapidity, and the chances are happily that 
no very serious delay will have been worked by the 
holidays. 


few fort t 


Manufactured Iron Trade. 


The maximum price of ‘ Crown” bar iron is 
£13 15s. net and free on trucks at makers’ works, consider- 
ably more than the prices lately quoted. Quotations 
on the market yesterday were on that basis, and makers 
were using the formula of the maximum price schedule 
instead of pricing bars “subject to 2} per cent. and 
delivered Birmingham.’ The maximum price of £13 15s. 
on that basis is equal to approximately £14 7s. 6d., so 
that an advance of something like 7s. 6d. was asked on 
the figures of last week. Nominally marked bars stand at 
£15, subject to 2} per cent., but could not be bought at 
anything like that figure. It is understood that, the 
schedule notwithstanding, the Ministry of Munitions will 
permit makers of best iron to preserve the traditional 
30s. margin between marked bars and second-grade iron. 
Unmarked bars continue to be quoted—delivered Bir- 
mingham—at £13 15s. f.o.t. and net—maximum price— 
while gas strip is £14 to £14 5s., leading makers being very 
firm. Slit nail rods have been advanced to £17 minimum, 
and hoops—iron and steel—keep at £17 5s. to £18 5s. It 
is to be regretted that so far no agreement has been come 
to on the question of ‘‘ extras” for bar iron. In relation 
to the waste of material and loss of production involved, 
the charges for extra work are absurdly small in South 
Staffordshire, and in the interests of the industry as a 
whole it is to be hoped united action will secure an early 
revision. Efforts are being made to arrange a uniform 
schedule for Staffordshire, Lancashire, Yorkshire and 
Scotland. Galvanised sheets remain at £28 to £30 for 
24 w.g. sheets, f.o.b. Liverpool, while black sheets of the 
same gauge for merchant purposes are £17 10s. to £18. 


Pig Iron Trade. 


The publication of the maximum prices for pig 
iron has had a distinctly stiffening effect on the market, 
and, as I last week intimated in detail would probably 
be the case, the immediate outcome now is that all con- 
sumers have to pay more for their material. This week 
all local pig irons are quoted at the full maxima. On 
‘Change to-day—Thursday—in Birmingham, though 
buyers declared that they could get a shilling or so con- 
cession as regarded forge numbers, smelters who would 
accept less than the basis price could not be discovered. 
The movement for increasing the maximum price, though, 
has made little headway, and nothing is likely to be done 
until the effect of the Government proclamation prohibiting 
the export of pig iron has been appraised. Local smelters 
have considerable overseas orders for Northamptonshire 
and South Staffordshire iron, and the stoppage of that 
business may affect the prices here. Principal quotations 
this week are :—Forge pig iron : Staffordshire part-mine, 
92s. 6d.; special all-mine warm-air, 160s., and cold-air 
180s. Northamptonshire forge iron is quoted 88s. 6d. 
delivered to consumers’ works in this district, and Derby- 
shire forge 90s. to 91s., also delivered to consumers’ works. 
The Government Order prohibiting the export of pig iron 
will not, it is expected, have any great effect upon this 
district, though it is inconvenient. Fortunately for 
Midland and Staffordshire pig iron makers, the export 
requirements that have recently been expressed have been 
mainly for France and Italy for war purposes. These 
will, of course, have to continue to be met. It is quite 
likely that some difficulty will be experienced in obtaining 
licences for some of the shipments—indeed, this trouble 
has already appeared in respect of certain shipments 
previously arranged. But there should be no reason why, 
in cases where sellers are able to make good their bona fides, 
permits should not come along all right a little later with 
the exercise of a certain amount of patience. 





diameter £16 per ton. Sir Alfred Hickman, Limited, 
quote bars, ordinary sizes, £12 10s. net at their works, 
and small flats and bars £15 per”ton. Other firms ask 
prices in like proportion. 


Tubes and Wire. 


The wrought iron tube makers have intimated a 
further advance in tubes, screwed and socketed sorts alike, 
effected by a reduction of 2} per cent. on gross discounts. 
The advance applies to gas, water’and steam tubes in the 
black state, while upon galvanised water and steam tubes 
an advance is declared equal to 5 per cent. gross decrease 
in discounts. No change is made in the price of fittings. 
Steel wire continues exceedingly scarce, and Birmingham 
sellers are advised by their principals of a further advance 
of £3 per ton, bringing the basis price up to £26 5s. for 
Siemens-Martin eight-gauge wire. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Ir is rather too close to the holiday to form an 
estimate as to the character which the markets will’ 
assume in the interval between Easter and Whitsuntide, 
but so far as common foundry.is concerned the testing 
time for prices will:soon arrive, and a judgment can be 
formed as to whether or not the various maxima have 
been fixed at the right rates. It is hoped in some quarters 
that the cessation of work, which, although not universal, 
has been fairly widespread, will have relieved the stress 
in the transport ‘service, and this should be so, provided 
good use has been made of the interval. But the British 
transport service has ‘been carried on for so many years 
in a more or less inefficient manner that it is now very 
difficult for those in control to get what the Americans 
would call “a hustle’’ on it. There is probably no part 
of our industrial machine which has called for reformation 
louder than transport, and it may be hoped that one of 
the beneficial results of the war will bé the thorough 
overhauling of our methods in this department. 


Foundry Iron. 


The market is very quiet here for ordinary 
foundry iron, although the maximum prices are main- 
tained in most cases. ‘There are reports now and then of 
sales of Derbyshire at something less than 92s. 6d., but, 
on the other hand, some makers are asking more, on the 
plea that coke is dearer since the maximum was. fixed, 
and that they are entitled to get the advance. Probably 
the competition of other brands will prevent this plea 
from coming to much. There is still some hope apparently 
amongst Lancashire founders that they will be able to 
get Cleveland iron at 82s. 6d., plus 8s. 8d., or 91s. 2d. 
delivered ; but the Lancashire founder is accustomed te 
buy iron from merchants and to be accommodated with 
all the usual facilities which a merchant accords to his 
customers, and the merchant does not care very much 
to deal in Cleveland iron under the restrictions imposed. 
Apparently he would have to reply to a series of inquisi- 
torial questions, amongst which would be the name of his 
customer and the amount of profit he was charging, and 
this before a committee including certainly some of those 
who will compete with him for business when times are 
normal. If, on the other hand, the ironfounder applies 
direct for a supply of Cleveland iron, he will have to pay 
before he receives it instead of from one to three months 
afterwards. In view of all this I should say that business 
in foundry iron between Cleveland and Lancashire will be 
onasmall scale. Lincolnshire iron is searee and something 
more than the maximum of 93s. 3d. is asked at times. 
Staffordshire iron is still being offered at 92s. 6d. delivered 
to compete with Derbyshire. Business in Scotch iron has 
scarcely begun again yet, and only a small inquiry exists. 
The makers do not offer any concession on the maxima 
at the furnaces, and as the iron must still be brought all 
the way by rail the prices remain at 126s. 6d. delivered 
for Monkland and similar brands, and 128s. for Glen- 
garnock, Summerlee, &c. 


Semi-steel. 


The only transaction heard of in the market for 
semi-steel is that of a parcel of American billets, which has 
been sold at £13 10s. This price is rather less than recent 
estimates of the cost of these billets on this side, but the 
lot has yet to be shipped, and it is impossible to say what 
delay may occur. The figure shows how purely artificial 
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and unreal are the so-called maximum prices for billets 
which one sees mentioned in the Sheffield district. No 
English billets were offered in the Manchester market on 
Tuesday. 


Scrap. 


Sheffield seems to be making holiday this week 
and no inquiry for steel scrap comes through ; but in any 
case dealers'here will not accept the Sheffield prices until 
these have improved very considerably. The dealers’ 
idea of the vajue of good steel scrap is 100s. on trucks here, 
and the last price offered from Sheffield was 90s. delivered, 
so that the gap is fairly wide, and will not be bridged this 


week. There seems to be very little demand now for 
foundry scrap, although dealers still hold to their prices, : 
say 95s. to 100s. for the best quality. If, however, the’ 


foundry trade in Lancashire does not revive, it is probable 
that these figures will have to be modified, and even at 
present consumers of scrap look askance at anything above 
90s. Wrought scrap from the forges is firm, and there is 
plenty of demand for it at £6, and even more than £6 when 
specially good lots are in question. 


Finished Iron and Steel. 


The market for finished material is about the 
same, but on the surface there seems to be very little 
business passing. For steel plates makers still quote 
£12 15s. net delivered here, and no notice is taken of the 
theoretical: price of £11 10s. Steel bars are still irregular 
and it is impossible to say at what price they could be 
bought. Possibly some could still be obtained at £16. 
Of course those who are dependent upon outside supplies 
of semi-steel can scarcely make bars at a profit even at 
£16 in these times. : 

Metals. ony 

The further rise in the copper market is another 
illustration of the danger of official interference in the 
delicate relations of trade. The speculative warrant 
market was helping to keep prices down, and since the date 
of the interference with it the rise has been very serious. 
One feels instinctively that we have not seen the worst-yet 
by a long way, and that American producers are preparing 
some unpleasant surprises for us with regard to copper 
prices. Strong sheets have now been advanced to 
£152 10s. Best selected ingot is quoted here at £142 10s., 
and tough ingot at £137.10s. Tin in small lots £208 per 
ton, and spelter £112; lead is offered at £37 10s. 


Barrow-IN-FurnNess. Thursday. 


Hematites. 

The hematite pig iron trade is very busily em- 
ployed, and there are evidences that this brisk state of 
affairs will be more marked in the immediate future. 
More iron is being made, and with an increased supply of 
raw material, which is being arranged for, additional plant 
will be put into motion to meet the increased demand for 
iron on the part of makers of munitions of war. Makers 
are full up with orders, and are doing their best to satisfy 
their customers. There are 27 furnaces in blast in North 
Lancashire and Cumberland, and the whole of the iron«is 
taken away for direct use. Prices are steady at the 
maximum, with parcels of mixed numbers of Bessemer iron 
quoted at 127s. 6d. per ton, and special brands are at 
140s. per ton. Warrants are quiet at 115s. per ton net 
cash. 


Iron Ore. 


For iron ore the demand is particularly full of 
life, and local smelters could take the whole of the output. 
The outside demand, however, is considerable, on account 
of smelters on the East Coast, Scotland, &c. Additional 
men are being obtained for iron ore mining. Prices are 
steady, with good average qualities at 21s. to 30s. per ton, 
and best ores are at 38s. per ton net at mines. Spanish 
and Algerian ores are at 42s. 6d. per ton delivered to West 
Coast furnaces, and are in brisk demand. 


Steel. 


There has been a week-end spell of quietness 
industrially in the steel trade, and except in special cases 
the works at Barrow were closed from Thurdsay night 
until Tuesday morning. Repairs, &c., were carried out 
in the meantime. The ordinary commercial departments 
are idle at present. The demand for steel rails is easy, 
with heavy sections quoted at the maximum rate of 
£10 17s. 6d. per ton. Light sections of rails are at £11 10s. 
to £12 5s. per ton, and heavy tram rails, a particularly 
quiet business, are at £11 15s. per ton. Billets are in good 
demand for shell making and other purposes, and are at 
£12 per ton. Ship plates are at £11 10s., and boiler plates 
at £12 10s. per ton. 


Shipbuilding and Engineering. 


These trades stopped operations to a large extent 
over the week-end, but, all the same, a few thousand hands 
worked the whole of the holidays on important contracts. 
On Tuesday the whole of the plant on Barrow Island was 
in full swing again. 


Fuel. 

There is a brisk demand for coal, and good steam 
sorts are at 22s. 6d. per ton delivered. Coke is in heavy 
request at 32s. to 38s. per ton delivered for East Coast 
qualities, and Lancashire cokes are at 3ls. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
The Congestion: Problem. 


Ir seems extremely doubtful, after all, if the 
Easter stoppage at the works has assisted the railway 
companies very much in the matter of clearing off arrears 
of traffic. To some extent, I suppose, the position has 
been relieved, but not to any appreciable degree. From 





what I hear the railways serving this district ceased 
collecting traffic for London way as early as the Wednesday 
before Easter, and from Thursday no collections appear 
to have been made. In consequence, whatever clearances 
were effected of goods already on the rails, Tuesday found 
a considerable augmentation of the heavy consignments 
of finished goods with which the various private yards 
and warehouses here are now literally overflowing, so 
that business recommences, after the short holiday, with 
things really in a@ worse condition than before. In some 
quarters a good deal seems to be expected of the ‘‘ common 
user ”’ system adopted with regard to their wagons by the 
five leading railway companies. In railway circles, how- 
ever, one does not come across a very pronounced spirit 
of optimism about wagon pooling, as it is loosely termed. 
This interchange system reveals more difficulties the closer 
it isexamined. There are some very fine points involved. 
Even with their normal experienced staffs it would be 
no easy matter for railway companies to work the system 
in a manner satisfactory to all interests concerned. But 
it has to be remembered that times are far from normal 
and the majority of the staff lacksexperience. The latter 
fact is a thorn in the flesh of most railway companies, 
who, in place of the enormous numbers of their regular 
men who have joined the colours or have been lured by 
the hopes of higher wages to the munition works, have 
had to engage casual labour—men and women with very 
little idea of the ways of railways. 


A Wagon Shortage. 


That sort of thing, of course, tends to aggravate 
the congestion of traffic, but it is what the railway com- 
panies are having to contend with, and, taking all the 
difficulties into consideration,.it is wonderful they do as 
well as they do. There is, however, one aspect from 
which the companies appear to be suffering through their 
own short-sighted policy—and it concerns the steel firms 
here, because they are to a certain extent the victims. 
There appears to be a serious shortage—an actual shortage, 
apart from the question of phenomenal demands—of 
wagons. This, presumably, is the outcome of the policy 
of all the railways, since the Government took a hand in 
their control, of deferring the building of rolling stock 
wherever possible and confining attention practically to 
repairs. lt was a policy which troubled the bar iron 
makers a good deal at first, for much of their output was 
consumed by railway wagon builders, and although in 
eourse of time these people became fully occupied in shell 
work, their legitimate business was by far the more 
remunerative. Now that the railways are becoming 
seriously hard up for wagons it is difficult to see how the 
shortage is going to be made up. Wagon builders are 
now wofully undermanned, and what staffs they have are, 
as a rule, employed in other directions and under heavy 
pressure too. Besides that, the cost of wagon building 
has gone up enormously. It rather looks, therefore, as 
if the railway companies’ policy of running their rolling 
stock to death is going to prove more costly than could 
have been anticipated. The “common user” idea is 
apparently adopted as a possible means of overcoming 
the difficulty thus created, though, if building is not taken 
in hand, it is not easy to see how the companies will avoid 
the trouble in an even worse form later on. 


The Export of Steel. 

A matter which has been very gravely exercising 
the attention of steel manufacturers recently is the 
question of the export of steel and manufactures thereof. 
What has all along been feared as inevitable seems now 
to be about to take more definite shape. Greater restric- 
tions must be placed upon the export of steel in any form. 
All the demands of the Government and the requirements 
of the Governments of our Allies have so far been met in a 
very satisfactory manner. But those demands and 
requirements are under continual expansion. A crucial 
period in the war has been reached. Not even the sugges- 
tion of restriction in war material can be permitted. 
Whatever restriction is necessary in the steel trade must 
obviously operate upon the private industrial section of the 
industry. This is very regrettable, because of the loss 
in valuable exports, but it seems unavoidable. The restric- 
tion is now making itself felt. When last year the Govern- 
ment suddenly placed an embargo upon all steel exports, 
carbon and high-speed alike, in consequence of evidence 
that by some means the latter make of steel was finding 
its way to the enemy, the Cutlers’ Company of Sheffield 
obtained a valuable concession. It was permitted to 
issue to manufacturers of carbon steel for export certifi- 
cates declaring that the steel contained none of the alloys 
used in high-speed steel, and, furnished with these certi- 
ficates, firms all over the country were permitted to 
export. Then other committees with authority to issue 
such certificates were appointed in the Midlands and in 
the North, and the convenience resulting to manufacturers 
has been incalculable. The more stringent regulation 
by the Government of the export of steel and its products 
just issued, however, greatly extending the list of goods 
requiring licences to ship and permits to manufacture, 
temporarily put a stop to this convenient manner of obtain- 
ing certificates to export and threw steel firms into a state 
of considerable embarrassment. To secure a licence or 
permit from the authorities in London is a very long job, 
and, in addition, consignments already at docks had to 
be held up until the requisite order from the War Trade 
Department had been obtained. It is understood, 
however, that for the present, at any rate, some measure 
of relief has been granted, and that, under certain restric- 
tions, the issue of certificates locally is resumed for a short 
period, in order to allow firms an opportunity of making 
their export arrangements conform with the Government’s 
new requirements. 


Round the Works. 


It can scarcely be said that the week opened for 
business until Wednesday, when the bulk of the works 
resumed operations. The men appear to have taken full 
advantage of the holiday, and the filling of war contracts 
will be entered into with renewed zeal. The large firms 
are making every effort to increase their staffs wherever 
men of the right stamp can be found, particularly those 
not likely to be called upon to serve with the colours, for 
the new buildings and extensions just about to be com- 





pleted represent very important additions to the existing 
productive capacity of the district. In view of the position 
of steel exports explained above, the outlook for private 
trade, which is of vital importance to Sheffield, as well as 
other great industrial centres, gives cause for considerable 
anxiety. So far the comparatively large volume of this 
class of work in hand is still being added to, and amongst 
new orders accepted for oversea markets are springs for 
Karachi, Montevideo and Santos; steel for Rangoon, 
Valparaiso, Vancouver, Spain and Buenos Aires; tools 
for Calcutta, Montevideo, Pernambuco, Madrid and 
Buenos Aires; cutlery for Winnipeg, Trinidad, Bombay, 
Santos, Famagusta and Honolulu; saws for Manzanillo, 
Calcutta, Rio, Havana, Milan, Buenos Aires and Santos ; 
files for Corunna, Bahia, and Pireus; knives for Limasol ; 
bolts for Pernambuco; electroplate for Buenos Aires, 
Valparaiso.and Karachi; drills for Archangel ; hardware 
for Lagos, and machine knives for Newcastle (N.S.W.). 


Iron, Steel, and Coal. 


In consequence of the holidays very little indeed 
has been done in the iron, steel, and coal markets since 
my last letter. With the restarting of works, how- 
ever, it soon became apparent that the demand upon 
makers for mixed numbers and special hematite qualities 
of iron is as heavy asever. For various reasons the output 
of foundry iron has been restricted of late, though matters 
are better in that respect now, but foundries are not par- 
ticularly active. Forge ‘and foundry irons remain at 
maximum prices. Lincolnshire furnaces are pretty 
busy on basic iron, of which South Wales is consuming a 
considerable amount, and they are also making a fair 
amount of forge, but foundry is not in request. Acid 
steel is in‘ pretty heavy demand, but the output of basic 
steel is easing off. In the scrap market prices are rising 
for wrought iron, but only guaranteed qualities of heavy 
steel scrap are being asked for. Collieries have a large 
number of orders on their books for inland works on con- 
tract account. Shipments are naturally on a compara. 
tively small scale from this district, which means, of course, 
more ample supplies of large coal for local works. In 
small fuels of all descriptions there is a decided shorta;« 
and collieries’ order books are in arrears: There is prac- 
tically nothing on offer on the open market, and in some 
cases not even contract commitments can be fulfilled. 
Prices of steam coal are firmly held as follows :—Pest 
South Yorkshire hards, 17s. 6d. to 188.; best Derbyshire, 
17s. to 17s. 6d.; seconds, 16s. 6d. to 17s.; steam cobbles, 
16s. 6d. to 17s. per ton at pit. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Conditions. 


THERE is no abatement in the activity which has 
characterised the Northern industries for some considerable 
time past. A constant increase of pressure in every 
branch of industry having to do with war work is being 
experienced, and it is difficult at times to realise in what 
way the immense tonnage which pours out from the 
various works day by day can be utilised. Everything is 
once more in full swing after the holidays. No general 
order was issued by the Ministry of Munitions with regard 
to the days to be observed for stoppage of work in munition 
factories during the holiday period, but in view of the 
congestion of orders it was essential that manufacturers 
should get the utmost production, and with an admirable 
spirit the men, the majority of whom have been working 
long spells of overtime, cheerfully submitted to a curtail- 
ment. In normal times the Easter holidays usually 
meant some five days actual stoppage in the iron, steel and 
engineering trades. It was not altogether a serious loss, 
for advantage was taken of the cessation of work to over- 
haul plant, while the gain in physical efficiency from the 
labour standpoint was always appreciated. On this 
occasion, however, time was so valuable that, generally 
speaking, as little as possible was made of the holiday. 
Some departments continued without a break, and others 
were closed from noon on Saturday until Tuesday morning. 
It is to the credit of the workmen that they are loyally 
assisting the employers to meet the national emergency. 
This patriotic feeling per tes all cl of workmen, 
showing that they are prepared to subordinate personal 
pleasure to the demands of the nation. 





Cleveland Iron Trade. 


There is very little new to report this week 
concerning the Cleveland pig iron trade. Business has 
been dull and quiet in consequence of the holidays, but 
the tone of the market continues strong. The Government 
interference regarding the prohibition of export of pig 
iron’ has. had the effect of putting practically a stop to 
much of the usual trade. It is understood, however, that 
it will be permissible to export to certain foreign buyers 
under licence. As regards the home trade, iron is going 
steadily into consumption under running contracts, and 
after meeting the requirements makers have practically 
no surplus iron to place on the market. No. 3 Cleveland 
iron is still quoted at 82s. 6d. for home consumption. 


Hematite Pig Iron. 


Hematite makers on the North East Coast are 
working at high pressure, but are unable to satisfy the 
needs of regular customers. The consumption of iron in 
the immediate district is on an unprecedented scale, and 
on account of the war high-grade irons are keenly sought 
after. With makers fully sold over the next few months, 
and merchants having practically no iron to dispose of, 
there is little attempt to do business for anything like 
early delivery. Little or no iron is being shipped to neutral 
countries, but the Allies are receiving fair quantities. 
The home price remains at 122s. 6d., and the export 
price 140s. 


Iron-making Materials. 


The position in the foreign ore trade shows no 
very appreciable change. The higher rate of insurance 
has caused the freight to advance. Best Bilbao Rubio is 
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about 348. 6d., ex ship Tees, to establishments engaged on 
Government work, In the ordinary way of business the 
freight rate is 22s., so that to ordinary customers Rubio ore 
is quoted at 39s. 6d. There is no change in coke. There 
is a good demand, and the supply is none too great. 
Good medium furnace brands are 28s. at the ovens, or 
30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


The greatest activity continues to rule in all 
producing and finishing departments of the iron and steel 
trades. So far as steel requirements are concerned, the 
needs of the Governments of our Allies are practically all- 
absorbing. There is plenty of trade, apart from war 
orders, but in the majority of cases such orders cannot be 
entertained, though they are often most tempting, for 
anxious Consumers are not quibbling about prices. In 
view of the urgency of the orders the majority of the works 
reduced the holidays to the very minimum. The curtail- 
ment was heartily acquiesced in by the workers. In the 
finished iron trade there are more orders than can be 
executed with expedition. The following are the principal 
quotations :—Common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d.; treble best bars, 
£14 19s. 6d. ; packing iron, £10; packing iron tapered, 
£11 15s. ; iron ship angles, £13 15s. ; iron ship and girder 
rivets, £17 10s. to £18 10s. ; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £15; steel ship plates, 
£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s, 6d. ; steel sheets, singles, £18 ; steel sheets, doubles, 
£18108. ; steel joists, £11 2s. 6d.; steel strip, £14 10s. ; 
heavy sections of steel rails, £11; steel railway sleepers, 
£12—all less 24 per cent., except steel ship plates, steel 
angles and joists, packing iron and iron bars. 


The Coal Trade. 


An unprecedented position prevails in the 
Northern coal industry. The trade during recent days has 
been much more actively interested in future than in spot 
transactions, for the main reason that prompt coal is 
impossible to obtain in any quantity, the market being 
sold well ahead. The list of current quotations in itself 
is eloquent testimony, both to the strength of the market 
and the paucity of ready supplies. It is understood that 
a considerable amount of business has been transacted 
over the latter half of the present year, and into the 
beginning of next year. The prices paid are not only 
better than might have been expected, but are considered 
to be exceedingly high considering the length of time which 
must elapse ere the coal can be delivered. For some 
brands for late 1916 and early 1917 as much as 25s. and 
23s. has been paid, and nothing has been contracted for, 
so far as is known, at less than 20s. per ton. Such a state 
of things could hardly have been imagined a short while 
ago, and not a few are of the opinion that the position is 
one that ought not to be allowed to continue, as the 
interests of the community as a whole are likely to be 
prejudiced considerably. Though the present famine 
prices cannot in the nature of things be expected to 
continue for any length of time, there is no present indica- 
tion that prices will fall to anything like pre-war prices in 
the measurable and calculable future. In the opinion of 
not a few there ought to be some concerted effort, either 
on the part of the trade or the commercial world generally, 
failing which the Government ought to take neasures to 
institute a system of control, which would not only be able 
to regulate exports, but also fix something like a standard 
list of quotations. The market re-opened on Tuesday 
after the holidays, but the transactions were few and 
relatively unimportant. The tone of the market was 
uninterruptedly firm. It could not very well be otherwise, 
as the demand far exceeds the output, and though that 
would in itself account for the stiffness in tone, the situa- 
tion is constantly complicated by the demands of the 
Admiralty, which are a constantly increasing factor, and 
in no small measure accountable for the phenomenal prices 
which are current. Supplies for May are difficult, while 
even for June and further forward the demands of the 
producers in the way of very high prices are fairly. insisted 
upon. The prices for the next two or three months, 
therefore, are not likely to ease to any appreciable extent. 
Northumberland qualities are very firm. Best and second 
steams are almost unobtainable for spot delivery, and are 
fully worth quoted prices. Tyne primes of every class are 
equally strong, and a constant stream of inquiries tends to 
uphold. these classes. In sympathy with these prices 
every other grade is worth more, and consequently North 
Northumberland bests are up to 45s., while smalls are also 
advancing, as much as 30s. being demanded. The 
Durham section has also reached, and is likely to maintain, 
a strong forward as well as a good spot position. Probably 
never before could such quotations as are common be 
regarded as calmly as now, and the feeling seems to be 
that prices being so abnormally high as they are, it cannot 
much matter to what altitudes they may reach in the 
future. Meanwhile, gas coal remains very firm for every 
grade, while it is quite a search before there is a possi- 
bility of obtaining a supply of good bunkers in any 
quantity. All other classes are in an equally satisfactory 
position so far as the collieries’ point of view is concerned, 
and the prices quoted are firmly held. The coke market 
is very strong for foundry sorts, as the supplies are 
limited and the demands are large. Coal quotations are 
as follows :—Northumberlands: Best Blyth steams, 45s. 
to 47s. 6d.; second Blyth steams, 40s.; Tyne prime 
steams, 45s. to 50s. ; Tyne prime seconds, 40s. to 42s. 6d. ; 
North Northumberland prime steams, 45s.; unscreened 
bunkers, 33s. to 36s.; households for shipment, 40s. to 
45s. ; Blyth best smalls, 30s.; Tyne prime smalls, 30s. ; 
second smalls, 25s. ; Durhams steam (locomotive) 42s. 6d. ; 
best gas, 31s. to 32s.; second gas, 29s. to 30s.; special 
Wear gas, 3ls. to 33s.; smithies, 27s. 6d. to.29s. 6d. ; 
ordinary bunkers, 3ls. to 34s.; best bunkers, 35s. to 
37s. 6d. ; superiors, 40s. ; coking unscreened, 30s. to 35s. ; 
coking smalls, 30s. to 34s. ; foundry coke, 45s. ; gas coke, 
26s. to 29s. ; blast furnace coke, 28s. at ovens’ fixed price. 


Labour Dilution. 


_. With the object of dealing with all matters on 
Tyneside arising out of the Government’s dilution of labour 
Scheme, Sir George Croydon Marks has settled in the 
district, As one of the Commissioners under the scheme, 





he has been holding important ‘conferences which have 
been convened 'by the Secretary of the Federation of Ship- 
building and Engineering Trades of the United Kingdom. 
At all the conferences, which were lengthy, leading 
representatives of the various trades were in attendance. 
It has been decided to divide the whole of the trades 
affected into groups, so as to assist Sir George in his efforts 
to secure a greater output of munitions, machinery, and 
ships. 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


Reports from the various districts in Scotland 
indicate continued and ever-increasing activity at the 
works generally. The shipbuilding yards, too, are working 
under increased pressure since the order to accelerate 
the output of mercantile tonnage was issued. For a con- 
siderable period now the bulk of the output from the works 
engaged in the iron and steel and allied trades has been 
largely absorbed by Government requirements, but, while 
ordinary business on home account has been more or less 
of a spasmodic nature, a fair export turnover has been 
maintained. The recent Order in Council has, however, 
had rather a disturbing effect on overseas business, and 
this will be readily understood when it is estimated that 
the products now prohibited comprise over 90 per cent. 
of the output from the works. The new Order is so 
drastic and far-reaching that the opinion has been widely 
expressed that some modified form will be announced 
before May Ist. In the meantime shipments are being 
hurried off as fast as tonnage can be secured. Great 
inconvenience has been caused through the regulation 
making the Order operative on publication in the case of 
pigiron. The position with regard to supplies of material 
and labour is still unsatisfactory. The scarcity of the 
former is causing loss of time in one or two instances, 
while the inadequate supply of the latter is causing a 
curtailment of outputs. Everything at present seems 
to point to a total elimination of ordinary business at an 
early date, and the utilisation of the entire producing 
capacity of the works for the manufacture of materials 
necessary for the prosecution of the war. 


The Wages Question. 


Sir Thomas Munro, one of the Clyde Commis- 
sioners on the Dilution of Labour, acting as arbiter on a 
question of wages between representatives of the Donald- 
son, Anchor and Allan Lines and the British Seafarers’ 
Union in Glasgow, has awarded an advance in wages of 
15s., against an application for £1 on behalf of the men, 
and an offer of 10s. on behalf of the owners. The wages 
of seamen, firemen and trimmers on Atlantic liners sailing 
from Glasgow are now as follows :—Seamen and firemen, 
£6 10s., plus a bons of £1 15s., making a total of £8 5s. 
per month; trimmers, £5 10s., plus £1 15s., equal to 
£7 5s. per month. The wages now fixed to remain opera- 
tive during the continuance of the war and to be terminable 
at any time after the declaration of peace on three months’ 
notice on either side. The Executive Committee of the 
Scottish Workers’ Union, at a meeting in Glasgow last 
week, decided to claim a further advance of Is. per day, 
great dissatisfaction being expressed with the award of 
Mr. Balfour Browne, announced less than a fortnight 
ago, giving the miners an advance of 3d. per day. 


Pig Iron. 


Considerable uncertainty has again arisen in the 
Scotch pig iron trade by the Government’s embargo on 
exports. Hematite had already been prohibited, and 
now ordinary iron has been added to the list. There is, 
however, a feeling that it will be made possible still to 
ship ordinary iron under licence. The feeling in the 
trade was reflected in the warrant market, where the 
dealings during the week were unusually light, even com- 
pared with recent weeks. Cleveland iron dropped from 
96s. 6d. to 87s. 6d. per ton on the week. Total stocks now 
stand at 43,133 tons, compared with 116,098 tons at the 
end of 1915, 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; 
No. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; Carn- 
broe, No. 1, 125s.; No. 3, 120s.; Clyde, Summerlee, Calder 
and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, 
No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan 
or Troon, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Dalmellington, 
at Ayr, No. 1, 125s.; No. 3, 120s.; Shotts and Carron, at 
Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


The position at the steel works is unchanged. 
Mills are employed to their utmost capacity and great 
pressure exists for delivery of steel, particularly shell 
bars. Very little business is being done in the home 
market for ordinary mercantile consumption, while the 
export market is in a state of suspense in view of the latest 
regulations. Steel sheets are very firm, but makers are 
refusing business even at £18 10s. per ton. There is a 
continual request for galvanised sheets, but great difficulty 
is experienced in arranging supplies. Bar iron has not 
been included in the Order in Council, and makers are 
fulfilling a very large number of orders in their iron and 
steel departments both on’ home and export account. 
For ‘‘ Crown’’’ quality bars £13 15s. per ton net, f.o.b. 
Glasgow, is quoted. 


Coal. 


The coal trade in Scotland continues in a very 
strong position, and values are still tending upward. The 
home demand has been well maintained, while the call 
for export supplies has been unusually strong. Household 
requirements are not now so heavy, but it is still evident 
that the supplies available for industrial purposes are 





hardly sufficient. Ell coals are very firm, but collieries 
are not inclined to sell far ahead in view of the ever-chang- 
ing prices. Business in splint is almost wholly confined 
to home demands owing io the Government’s refusal of 
licences. There is a large supply of tonnage at the Fife- 
shire ports, and collieries are severely pressed for supplies. 
All qualities of round coal are heavily booked, while 
smalls are finding a ready market. The aggregate ship- 
ments from Scottish ports during the past week amounted 
to 204,819 tons, compared with 187,154 in the preceding 
week and 244,357 in the corresponding week of last year. 
Ell coal is quoted, f.o.b. at Glasgow, 32s.; splints, 28s. to 
35s.; navigations, 3ls. to 32s.; steams, 28s. to 30s.; treble 
nuts, 21s. to 21s. 6d.; doubles, 20s. 6d. to 21s.; singles, 
19s. 3d. to 19s. 9d.; best screened navigation f.o.b. at 
Methil or Burntisland, 35s.; first-class steams, 35s.; best 
steams, f.o.b. at Leith, 33s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


THE coal trade is in much the same position as it 
was a week ago, except that there is less activity: This is 
invariably the case at a holiday period, but on this occasion 
colliery salesmen are even more cautious than is customary 
in accepting fresh business, for the reason that the pressure 
for the supplies is already very heavy, and to enter into” 
new obligations is simply inviting trouble, and incurring 
increased demurrage costs. Not before next week 
will anything like settled conditions prevail. The 
miners will then be all back at work, and owners will 
know something more as to where they stand in the 
matter of coals available than they knew in the 
early part of this week. The colliers’ holidays were 
officially confined to Monday and Tuesday, but output for 
a longer period was bound to suffer. It naturally takes a 
few days to get things into working order, the question 
of tonnage, railway facilities, empty wagons, &c., all being 
matters of importance. Although coal values are abso- 
lutely on pre-holiday lines, they are purely nominal. Still 
they are likely to hold for a week or two more at least, 
whatever may be the position later with regard to tonnage, 
which is the dominating factor. 


Foreign Coal Exports. 


Foreign coal exports last week were not particu- 
larly satisfactory, even making allowance for the loss of a 
day’s work on Good Friday. The total sent away from 
South Wales ports was 272,561 tons, or a reduction of 
162,921 tons. Cardiff despatched 134,227 tons, which was 
129,780 tons less than the corresponding period of 1915. 
Newport, with a total of 79,042 tons, marked an increase 
of 18 tons, but Swansea’s return of 24,469 tons showed a 
loss of 27,124 tons, while Port Talbot, with 34,823 tons, was 
6035 tons below the figure of a year ago. The Allies took 
75 per cent. of the shipments from South Wales. 


Current Business. 


Holiday conditions, combined with an acute 
shortage of coals to meet the demands of shippers, have 
brought about practically a complete cessation of business, 
and there is not much prospect of operations opening out 
before next week. Even then dealings are not likely to 
be extensive, and will be confined to the most pressing 
requirements. Colliery owners are convinced that strong 
conditions will be seen in the coal trade for some time. 
Mr. Finlay A. Gibson, the secretary of the South Wales 
Home Consumption Coal Sales Committee, stated the other 
day that the present output of coal is not sufficient to meet 
the demands of the Allied Governments and the munition 
works, and that the Committee is receiving applications 
for coal which it finds very difficult to. deal with, owing 
to the shortage. Coal exporters, however, are not so 
sanguine about the present high values being maintained 
forlong. It is all a question of tonnage, and many believe 
that the present glut of steamers will be followed by a 
scarcity of supplies, which will very soon put a different 
complexion on coal values. For this reason there is not 
much buying ahead. One inquiry in the market is from 
the Great Northern Railway Company of Ireland, for 
60,000 tons or 120,000 tons of locomotive coals for delivery 
over six or twelve months, commencing from early July, 
at the rate of 2250 tons weekly. Tenders have to be in on 
May 3rd, but in view of the fact that this business is 
subject to the Coal Prices Limitation Act, and that there 
is very little, if any, profit in the prices obtainable, seeing 
how working costs have increased, it is not likely that 
owners will be eager to send in offers, while, furthermore, 
few have the coals to offer. As before, the Great Northern 
Railway Company of Ireland may have to go to Scotland 
for itssupplies. Values of coals are unchanged throughout, 
but very firm for prompt supplies. Especially is this the 
case with small coals, best bunkers commanding more than 
the Admiralty authorities are paying for best Admiralty 
large coals. Pitwood is a weaker market, supplies in dock 
and those due being heavy, while colliery owners are not 
buying much. Values are about 35s. to 36s., but the 
tendency is towards lower figures. 


LATER. 


The coal market is far from being in anything like a 
settled state, and as a consequence business is ruled out. 
The fine weather, as was expected, resulted in considerable 
numbers of men prolonging their holidays. The official 
holidays in the coalfield were confined to Monday and 
Tuesday, but reports from the collieries showed that on 
Wednesday the return of the workmen varied from 80 per 
cent. to as low as 35 per cent. at some pits. The average 
worked out at about 50 per cent., or perhaps rather 
more. The curtailed output meant that colliery owners 
could not undertake any fresh obligations for early 
shipment, and the market as a consequence was nominally 
very strong. Tonnage in dock being very heavy, it was 
expected that all the available production this week and 
next would easily be absorbed. In fact, there were tips 
idle on Wednesday owing to coals not being ready. Under 
the circumstances, seeing that no business was passing, 
values were difficult to determine; but it was regarded 
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as not at all unlikely that even higher prices than those 
recently ruling might be obtaimed for any spot coals that 
could be picked up in the course of the next few days. 
Smalls were strong and up to 30s. was indicated for best 
bunkers. Pitwood remains at 35s. to 36s. nominally, but 
sellers cannot secure these prices, and the chances are that 
to effect sales importers will have substantially to modify 
their prices. 


Nominal Values. 


Steam coal: Best Admiralty large, nominal ; best 
seconds, nominal ; seconds, 47s. 6d. to 50s.; ordinaries, 
45s. to 47s. 6d.; best drys, 42s. 6d. to 45s.; ordinary drys, 
40s. to 42s. 6d.; best bunker smalls, 27s. 6d. to 30s.; -best 
ordinaries, 25s. 6d. to 27s.; cargo smalls, 20s. to 24s.; 
inferiors, 18s. to 20s.; washed smalls, 22s. to 24s.; best 
Monmouthshire Black Vein large, 45s. to 47s. 6d.; ordinary 
Western Valleys, 45s. to 47s. 6d.; best Eastern Valleys, 
42s. 6d. to 45s.; seconds Eastern Valleys, 40s. to 42s. 6d. 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 45s. to 
50s.; smalls, 30s. to 33s.; No. 2 Rhondda large, 39s. to 
40s.; through, 32s. to 33s.; smalls, 26s. to 27s.; best 
washed nuts, 35s. to 36s.; seconds, 32s. to 33s.; best 
washed peas, 31s. to 32s. 6d.; seconds, 28s. to 30s.; patent 
fuel, 47s. 6d. to 50s. Coke: Special foundry, 60s. to 65s.; 
good foundry, 55s. to 60s.; furnace, 42s. 6d. to 47s. 6d. 
Pitwood, ex ship, 35s. to 36s. 


Newport. 


The coal market has not yet settled down after 
the Easter vacation, but the indications are that, so far as 
values are concerned, the conditions will be the same as 
prior to the holidays. The tonnage position is very satis- 
factory, but coals are tight and are likely to continue firm, 
particularly in the early’ part of May. Current values :— 
Steam coal: Best Newport Black Vein large, 45s. to 47s. 6d.; 
Western Valleys, 45s. to 47s. 6d.; Eastern Valleys, 42s. 6d. 
to 45s.; other sorts, 40s. to 42s. 6d.; best smalls, 25s. to 
27s. 6d.; seconds, 22s. to 24s. Bituminous coal: Best 
house, 23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 
45s. to 47s. 6d. Pitwood, ex ship, 35s. to 36s. 


There has been practically no business this week, 
but with a fair supply of tonnage in dock shippers have 
been well engaged. It is not expected that the market 
will regain its normal state until next week. Meanwhile 
quotations are nominally those ruling before the holidays. 
Nominal quotations :—Anthracite: Best malting large, 
25s. to 27s.; second malting large, 22s. to 23s.; Big Vein 
large, 19s. 6d. to 22s.; Red Vein large, 20s. to 25s.; machine- 
made cobbles, 30s. to 32s.; French nuts, 3ls. to 32s. 6d.; 
stove nuts, 3ls. to 32s.; beans, 3ls. to 32s. 6d.; machine- 
made large peas, 22s. 6d. to 23s. 6d.; rubbly culm, 11s. to 
12s.; duff, 4s. 3d. to 4s. 6d. Steam coal : Best large, 36s. 
to 42s. 6d.; seconds, 29s. 6d. to 33s.; bunkers, 32s. 6d. to 
37s. 6d.; smalls, 17s. to 19s. Bituminous coal: No. 3 
Rhondda large, 38s. to 45s.; through and through, 30s. 6d. 
to 37s. 6d.; smalls, 23s. 6d. to 29s.; patent fuel, 38s. to 41s. 


Dockers’ Wages. 


The award of the Committee on Production with 
reference to the demands for increased wages for casual 
workers at the Bute Docks, Cardiff, has been received. 
The demands were formulated by the Dock Wharf and 
Riverside Workers’ Union, and although the award does 
not concede all that was asked for, still it is very favourable 
to the men. The workers affected are men loading and 
discharging general cargo, checkers, tallymen and pit prop 
measurers. In the case of the loading and discharging 
gangs the claim was that they should be paid by the 
Cardiff Railway Company the same rates as firms of 
stevedores give, thus making a flat rate for the Bute Docks. 
The men have secured their demand in this instance, while 
all other casual workers obtain increases in pay, though 
not in the majority of cases the amounts which had been 
applied for. 


Tin-plate Trade. 


Rates of wages in the tin-plate trade are, as a rule, 
fixed for the following twelve months at a meeting in May 
of the South Wales Tin-plate Conciliation Board, but now 
that all the works connected with the Welsh Plate and 
Sheet Makers’ Association are “‘ controlled establishments,” 
the employers have this year sent an expression of opinion 
to the various trade unions to which tin-plate workers 
belong, that the agreement made at the Conciliation Board 
meeting held October 11th, 1915, should remain in opera- 
tion until the termination of the war, and, consequently, 
that it would be unnecessary to hold a meeting of the 
Conciliation Board this year. Opposition to this course 
is already forthcoming. Representatives of millmen 
members of the Steel Smelters’ Union at Swansea on 
Saturday passed a resolution that the Conciliation Board 
should meet as usual this year. As regards the sugges- 
tions that in order to release men for the Army, tin-plate 
millmen should work twelve-hour shifts, this also was 
opposed, it being stated that the men could not stand the 
strain of such long hours, and, if attempted, could only 
result in largely decreased output and considerably 
increased cost. The meeting strongly expressed itself 
against putting back men to lower grades. The view was 
held that with reference to the unstarring of the tin-plate 
industry a court should have been appointed to deal with 
steel and tin-plate workers, such as the miners’ courts. 


Tin-plates, &c. 


Tin-plate prices remain practically unchanged 
from those ruling prior to the holidays. Values, however, 
are distinctly firm, with new business on narrow lines. 
The following are the official prices from the Swansea 
Metal Exchange :—Tin-plate and other quotations: 
I.C., 20 x 14 x 112 sheets, 34s. 6d. to 35s.; I.C., 28 x 
20 x 56 sheets, 35s. 3d. to 35s. 9d.; I.C., 28 x 20 x 112 
sheets, 69s. 6d. to 70s. 6d.; I.C. ternes, 28 x 20 x 112 
sheets, 60s.; galvanised sheets, 24 g., £38 in bundles; 
block tin, £197 15s. per ton cash, £195 15s. per ton three 
months ; copper, £130 15s. per ton cash, £124 per ton 
three months. Lead: English, £35 per ton; Spanish, 





£34 per ton; spelter, £103 per ton. Iron and steel 
quotations nominal. 


Newport Metal Market. 


Resumption of business after the holidays has 
taken place with values showing a distinct tendency to 
appreciate. It is difficult to place business at the tin- 
plate bar and rail mills, as makers are so fully booked up. 
Prices are nominally about last weeks’ rates at £14 for 
tin-plate bars, both Bessemer and Siemens qualities, heavy 
section rails being about £12. Inquiries for Welsh hematite 
are good and values remain officially at £7 10s. Iron ore 
is around 40s. for best Rubio. Tin-plates are a firm market, 
and the inclination of values is to harden further. Quota- 
tions are on the basis of 35s. for I.C., 20 x 14, and 70s. to 
70s. 6d. for 28 x 20 for both Bessemer and Siemens 
qualities. 








ALTERNATING CURRENT DRIVING IN 
FACTORIES. 


Some information of value to those who contemplate 
driving workshops with alternating-current motors is 
given in a paper read before the Junior Institution of 
Engineers by Mr. G. H. Ayres. As regards the electrical 
operation of cranes, it is pointed out that there are three 
types of motors that may be used, direct-current series 
motors, alternating-current slip-ring motors, and alternat- 
ing-current squirrel-cage motors. The direct-current 
series machine is undoubtedly the best for crane driving, 
but its use is, of course, prohibited where the supply is an 
alternating one. The next best machine is the slip-ring 
motor. In the opinion of the author, however, the 
squirrel-cage machine will, if properly designed, answer 
the purpose quite well, and offers the advantage that 
only half the number of trolley wires required by a slip- 
ring motor are needed, which arises from the fact that no 
separate control is necessary for the rotor circuit. Under 
the heading of fans, Mr. Ayres says, from the efficiency 
point of view, the slip-ring motor appears at first sight 
unfavourable at reduced speeds, but as the output of a 
fan varies directly as the cube of the speed, it will be found 
on. plotting a curve showing the relation of speed to energy 
dissipated in the rotor, to reduce the speed, that the 
wastage is not so formidable as it seems. Large machine 
tools, it is pointed out, occasionally call for speed variation. 
The author considers that in these cases it is usually 
advisable to employ a squirrel-cage constant-speed motor 
and to drive through a countershaft by means of stepped 
pulleys or else by some form of gradual-change speed gear, 
such as Reeves’ gear. Slip-ring motors with resistance 
in the rotor circuit are quite unsuitable on account of 
the poor speed regulation, the speed varying appreciably 
with every change of torque. Suppose, says the author, 
in a large lathe or planing machine a cut is being 
taken over a broken surface, such as the underside of a 
bed-plate, and the controller is set to give half speed 
with full-load torque. Between the cuts the motor will 
speed up considerably and the tool will strike the metal 
on the next portion of the cut at a damaging speed. 

Where a change-speed countershaft is impracticable, a 
special multi-speed motor designed for pole-changing 
may be employed. Suppose two speeds are required, with 
aratio of 2to 1. The stator would be wound with a single 
winding, as in a normal machine, but arranged so that by 
means of a simple throw-over switch the number of poles 
is altered and high and low speeds obtained as required. 
Such motors can be made for the same output at both 
speeds or to give at the top speed twice or three times the 
output given at the low speed. As regards cost, however, 
this machine would naturally be rather expensive. When 
two speeds are required with a ratio other than 2 to 1, or 
if four speeds are required, the motor must have two 
separate stator windings. The majority of multi-speed 
motors are constructed as squirrel-cage machines, but it 
is possible to build them with wound rotors. 

These multi-speed motors are ideal for driving hydraulic 
pumps. The s changes are made by a controller 
operated by the travel of the accumulator, and the switch- 
ing arrangements are considerably cheaper than is the 
case where direct current motors are used. An interesting 
example of such an installation is to be found in a large 
railway works in the Midlands. Three motors are designed 
to give synchronous speeds of 333, 500 and 1000 revolu- 
tions per minute respectively, with corresponding outputs 
of 30, 45 and 90 horse-power. Each motor has two stator 
windings—one for 18 poles and one for 12 poles—and by 
reversing half the latter winding a 6-pole field is produced. 

Under the heading of peak loads come power presses, 
punching and shearing machines, and other similar 
machines, which usually do heavy work during only a 
small portion of the operating cycle. Most machines 
of this kind are fitted with fly-wheels to overcome 
the peak load. There are two possibilities which 
make the fly-wheel of little or no value. Either the 
capacity of the motor may of itself be insufficient to over- 
come the peak or the characteristics of the motor such 
that there is insufficient drop in speed to permit the fly- 
wheel to give up the energy stored in it, which is apt to 
throw considerable overload on the motor. 

When the greater part of a workshop is driven from 
line shafting and the machines are provided with fast and 
loose pulleys, the adoption of alternating current in a 
factory having its own plant is very. convenient and 
economical, as a squirrel-cage motor can be left perman- 
ently connected to the generator and will run up to speed 
with the generator without taking excessive current. An 
exciter rather larger than usual is necessary, but the method 
of starting is, in the opinion of the author, an excellent 
one. When single-phase current is supplied to a factory 
the author advocates the Arno-Ferraris starting system. 

The generating plant, the author states, should consist 
of two steam turbine-driven alternators, each having a 
capacity of two-thirds of the aggregate horse-power of 
the works motor equipment. Normally one of the sets 
stands idle, but may be used to take up load and help the 
other set when the works are busy. The turbines, gene- 
rators and switchboard should be erected on the ground 
floor and the condenser in the basement. Also there 
would be mounted in the basement a high-speed vertical 





steam engine, connected through a clutch to the air and 
circulating pumps. These would also be coupled to a! 


three-phase squirrel-cage motor, so that they could be run 
from the main generator supply. This motor should he 
of sufficient capacity to drive the pumps at one end of the 
shaft and the exciter at the other end, the exciter being 
of sufficient capacity to deal with the lighting when worked 
by the engine at times when the main sets are shut down. 

The method of starting up the plant would be as follows : 
—First the small engine is started with the clutch in, so as 
to drive the pumps and exciter. The vacuum and exciter 
volts are so obtained. Next the turbine would be run up 
to speed, and as voltage and periodicity increase the 
main line shaft motors in the works run up to speed 
simultaneously. Full voltage having been obtained, the 
pump motor would be switched into circuit and the engine 
de-clutched and shut down. 

Most machines in pattern shops must stand well 
into the middle of the space available on account of 
the size of the pieces of wood to be passed through them, 
and, further, on account of the fact that the patternmakcrs’ 
benches are placed round the walls under the direct window 
light. As the motors, usually ranging from 5 to 25 horse. 
power, and start light, squirrel-cage machines with star- 
delta starters may be used. A duct should be placed 
under the floor, to extend from side to side of the room 
and open to the atmosphere outside the building. Pipe- 
ventilated motors drawing air from this duct and dis. 
charging the air through gauze into the room are the most 
suitable for pattern shops. 

In the foundry a short length of shafting can be used for 
driving ramblers, grinders, band saws, and the sand blast. 
This length of shafting may be driven by an open pro- 
tected-type squirrel-cage motor started with the turbo- 
generators. As the atmosphere of a foundry is charged 
with dust, this motor must be cleaned by blowing it with a 
pair of bellows at least once a week. Cupola blowers 
should be driven by slip-ring motors, with a regulating 
resistance in the rotor circuit. 

An economical arrangement for machine shops is to 
have two large main bays separated by a narrower small 
bay. On the division stanchions between each large bay 
and the small bay would be a line shaft, making possible 
the provision of four lines of machines — lathes, 
capstans, turrets and millers. On the outer side of the 
main bays would be the large lathes, planers, &c., requiring 
individual drives. The line shafting would be split up 
into lengths, requiring motors of from 30 to 50 horse-power. 
It should be possible to couple or isolate these lengths of 
shafting by means of clutches. The motors should be 
close to the shafting and should drive through silent chains 
running in oil baths. As the motors start up with the 
turbines only emergency starters will be required, and the 
handles of these starters should be fixed in the ‘on’ 
position by means of padlocks. Above the small hay 
would be a gallery for small machines or for the assembly 
of detail work. 

Blowers and exhausters in the smiths’ shop may be 
driven by high-speed squirrel-cage motors with star-delta 
starters. Drop hammers, shears, and angle choppers 
may be driven by high slip squirrel-cage motors and a 
simple switch, coupling the stator windings directly to 
the mains will suffice, the torque being ample to accelerate 
the fly-wheel in reasonable time. Cranes erected over 
main and small machine bays and also in foundries may 
be driven by squirrel-cage motors with high-resistance 
rotors. There should not, however, be any mechanical or 
soldered contacts in the rotor circuits. All joints must be 
welded or cast solid. Tramway type reveising controllers 
may be used for inserting and cutting out resistance in 
slip-ring rotor circuits, and the longitudinal and cross 
traverse controllers should be geared together and operated 
from one handle, so that the movement of the controlling 
handle is in the direction of the motion required. 

The author assumes that the works are laid out in 
accordance with the modern plan of receiving goods at 
one end and shipping them at the other end of the main 
aisles. Under these conditions there will be in the receiving 
stores a capstan for wagon haulage, and this capstan will 
be worked by a two-speed squirrel-cage motor. The 
controller would consist of two pedals giving high and low 
speeds and having a spring return arrangement for 
returning the controller to the “‘ off ”’ position. 

Hydraulic lifts, presses, &c., would be supplied by three- 
throw pumps and an accumulator, and the pumps would 
be driven by multi-speed motors, as already described. 
The advantage of the multi-speed motor over the stop-and- 
start system is that it runs for longer periods at one speed, 
and thus saves the continual breaking of the circuit. 
The compressor for supplying compressed air to pneumatic 
tools and for brazing and soldering must, on account of the 
heavy torque needed, be driven by a slip-ring motor. 








BOOKS OF REFERENCE. 





Tue “ Whitaker of the Railway World,” as it calls itself 
not unsuitably, or, to give it its real title, ‘‘ The Railway 
Year Book ”’ appears in its 1916 edition for the nineteenth 
year in succession. This most useful book is obtainable 
from the Railway Publishing Co., Limited, 30, Fetter- 
lane, Fleet-street, E.C., at the price of 2s. 6d. net, and it 
contains a wonderful fund of information which is of 
great interest not only to those engaged in railway work 
but also to those—and there are many of them—who 
delight in the study of railway systems and working. 
In the present edition all the usual features are retained, 
notably the skeleton maps, which show at a glance not 
only the lines fully owned by each of the companies, 
but the lines jointly owned, those over which there are 
running powers and those under construction. Brief 
historical sketches are given of the railways, with par- 
ticulars of works completed during the year 1915 and such 
data as new lines under construction and other works 
in hand, locomotives, colours of engines and rolling stock, 
docks, water troughs, steepest gradient, details of per- 
manent way, length of. tunnels, largest station, summit 
level, canals, &c. In fact, just those bits of information 
are given which would be extremely difficult to obtain 
in any other way. Then, too, there are particulars regarding 
the various institutions and other bodies specially con- 
cerned with railway matter, such, for example, as the 
British and Irish Clearing Houses; the Railway and 
Canal Commission ; the Light Railway Commissicn; the 
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railway department of the Board of Trade; the Institu- 
tion of Locomotive Engineers; the Institution of Railway 
Signal Engineers, &c. Statistics regarding foreign and 
colonial railways are also included, while at the end of 
the book there is a Railway Officers’ ‘‘ Who’s Who,” 
which contains short biographical notes regarding the 
chief railway officers of the United Kingdom, which, as 
far as we have tested them, appear to have been brought 
right up to date. Altogether it may be considered an 
exceedingly cheap half a crown’s worth. 





‘* LIVERPOOL SHIPPING ’’—published at 1s. net (ls. 3d. 
post free) by the “ Journal of Commerce’’ at 17, James- 
street, Liverpool, 37, Walbrook, London, E.C., and 105, 
West George-street, Glasgow—is a little annual volume 
which claims to be “ a complete directory to the shipping 
and allied interests of the Ports of Liverpool and Man- 
chester.” The 1916 edition has recently been issued. 
It contains, first of all, a personal index which gives the 
pages where the names referred to in the book are men- 
tioned. This is followed by a list of the shipowners of 
Liverpool, with the names of the directors of companies 
owning vessels, the services performed by the various 
lines, the names and sizes of vessels composing fleets, &c. 
This is followed by a list of shipbrokers with their addresses. 
Then comes the “ official section,” which gives particulars 
of the officials of the British Admiralty, the Board of 
Trade, the Trinity House, the Port Sanitary Committee, 
the Mersey Conservancy, the ‘Shipping Federation, 
Limited,” Chambers of Commerce, the Consular Corps, 
the Liverpool Exchange, &c. The next section is devoted 
to societies, associations, &c., and it is followed by a 
technical section which gives particulars of such bodies 
as Lloyds’ Register, the British Corporation, the Bureau 
Veritas, the Institution of Naval Architects, Mechanical 
Engineers and Naval Architects’ Guild, a list of Naval 
Architects in Liverpool, the School of Naval Architecture 
in the University of Liverpool, and a list of Liverpool 
Consulting Marine Engineers. Then there is a section 
devoted to insurance, which is followed by one dealing 
with the Mersey Docks and Harbour Board, in which a 
list of all the docks, with their sizes, width of entrance, 
depth of water, &c., together with particulars of grading 
docks at Liverpool and Birkenhead, landing stages, &c., 
are included. Some statistics of the Port of Liverpool 
follow, and then there is a list of the ship repairers of the 
district. The remainder of the book is given up to par- 
ticulars concerning the Port of Manchester. 





Stitt another City has published a booklet about itself. 
This time it is Nottingham, and the full title of the pub- 
lication, which has been reprinted from the Nottingham 
Chamber of Commerce Year Book, 1914, and officially 
issued by the Corporation, is “‘ The City of Nottingham— 
Past, Present and Future. Its special advantages as 
a@ commercial centre and as a place of residence.” After 
a brief history of the past, in which we are told that the 
population as recorded in Doomsday Book was 120, and 
the number of houses exactly the same, from which it 
may be inferred that the town was by no means flourishing 
at that period, the book passes into the Nottingham of 
to-day with its population of over a quarter of a million. 
Its accessibility and its claims as a manufacturing centre 
are discussed, and its educational facilities recounted. 
Its tramways, water, gas and electricity supply—all of 
which are doing well and contributing to the relief of the 
rates—are next reviewed, and sections are devoted to 
public parks and recreation grounds, sites for factories, 
health, and free libraries and museums. The trades and 
industries are then dealt with in detail and first of all 
stress is laid on the excellent railway and river and canal 
facilities which the city experiences. Particulars are 
given concerning colliery working, basket making and 
wicker work, the bone glue industry, box making, Jac- 
quard cards and pasteboards, brewing and malting, 
building stone, the clothing trade, mantle manufacture, 
the making-up trade, cotton doubling, cycle manufacture, 
general, electrical and furnace engineering, wire ropes, 
electro-plating, gypsum, the hosiery trade, hosiery machine 
building, the lace trade, the weavers branch, the embroidery 
trade, lace curtains, the bleaching and dyeing of lace and 
hosiery, lace machine building, the leather trade, peram- 
bulators, pharmaceutical products, and the drug trade, 
pottery, printing and lithography, printing inks, soap 
manufacture, spinning, surgical elastic appliances, the 
tobacco trade, waste manufacturers, yarn merchants, &c. 
The book is illustrated by a large map, several diagrams 
and numerous half-tone engravings. 





Tue amount of labour involved in preparing this year’s 
issue—the thirtieth edition—of the ‘ Shipping World 
Year-book ” must have been very great. Not only have 
there been during the past year very many alterations in 
the dues and charges made at various ports throughout 
the world, but the tariffs of all nations have been con- 
siderably modified, while the loading and discharging 
facilities, the cargo accommodation and equipment of 
many ports have been increased, and notes of all these 
changes have been made in the present volume. As can 
readily be imagined, this has necessitated the making of 
a very considerable amount of alterations, and it is not 
surprising to find that the book contains even more 
pages than did last year’s issue, and this notwithstanding 
the fact that—to use the editor’s own words—‘“ the war 
has . . . rendered it inadvisable to give in detail some 
of the customary features of the general section of the 
Year-book, such as, for example, the complete ship- 
building figures for the past year. To all outward 
appearance the present volume is exactly the same as 
those which have gone before it, and we notice in the 
earlier parts, at any rate, the same things have been dealt 
with on the same pages as in former issues, which 
is a thing much appreciated by those who are con- 
tinually using books of reference. The book is accom- 
panied, as usual, by a specially prepared map of the 
world, in which, by the way, German South-West Africa 
still appears under that name, so presumably the map was 
printed before the conclusion of General Botha’s successful 
operations. The book is published at the Shipping 
World offices, Effingham House, Arundel-street, Strand, 
and the price in the United Kingdom is 10s. net. 


FORTHCOMING ENGAGEMENTS. 


SATURDAY, APRIL 297u. 


Tue InstrtuT1Ion oF Locomotive ENGINEERS, Lonpon.— 
Laxton Hall, Westminster. A paper will be read by Mr. H. 
Woodgate Deasberg on ‘‘ The Garratt Type of Locomotive.” 


At 2.30 p.m. 
WEDNESDAY, MAY 3rp. 


Tue Roya Sanitary Instirvre.—90, Buckingham Palace- 
road, 8S.W. Lecture by Dr. —— Waller, F.R.S , on “‘ The 
Economics of Food Supply in Wartime.” At 5.30 p.m. 





THURSDAY, MAY 4ru. 


Tue InstiTuTE or Metats.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. The sixth annual 
May Lecture will be delivered by Professor W. H. Bragg, F.R.S. 
The subject is ‘“‘ X-rays and Crystal Structure, with special 
reference to certain Metals.” At 8.30 p.m. 


WEDNESDAY, MAY 10ra. 


. Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—At the Royal 

Society of Arts, John-street, Adelphi, W.C; Mr. L. H. Pomeroy 
will read a paper entitled “ The E.8.C. Standard Steel Speci- 
fications,”’ At 8 p.m. 


THURSDAY, MAY lIrs. 


ASSOCIATION OF Raritway Companies’ SIGNAL SUPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The fifty-second conference 
will be held at the Railway Clearing House, London. 


FRIDAY, MAY 12ru. 


PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
“The Latent Heats of Fusion of Metals and the Quantum 
Theory,” by Dr. H. 8. Allen ; ‘‘ Lenses for Light Distribution,” 
by Mr. T. Smith, ; “‘ The Choice of Glass for Cemented Objec- 
tives,” by Mr. T. Smith. At 5p.m. Editing Committee meeting 
at 4.15 p.m. Council meeting at 4.30 p.m. 


FRIDAY anp SATURDAY, JUNE 91H anv 10rs. 


Tue Roya Sanrrary InstrruTe.—90, Buckingham Pelace- 
road, S.W. Conference on Sanitary Administration under War 
Conditions. Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “ The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.; Discussion on ‘‘ The Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. A. 
B. Ritchie. 3 p.m.: Visits. 








Tze Roya. Instrrvution.—The following Friday evening 
meetings and discourses for the After-Easter Session have been 
arranged :—May 5th, Sir James Mackenzie Davidson, “‘ Electrical 
Methods in Surgical Advance’’; May 12th, Dr. Arthur C. 
Benson, Master of Magdalene College, Cambridge, “‘ Vulgarity ”’ ; 
May 19th, Colonel Edmond H. Hills, R.E., F.R.S., “‘ The Move- 
ments of the Earth’s Pole’’; May 26th, Professor Charles G. 
Barkla, F.R.S., “ X-rays”?; June 2nd, Dr. Ernest Clarke, 
Ophthalmic Surgeon to the King George Hospital, &c., “‘ Eye- 
sight and the War”; the discourse for June 9th has not yet 
been settled. The hour for the discourses has been fixed at 
5.30 p.m. until further notice. The following afternoon lectures 
have also been arranged :—(1) “‘ Indian and Persian Painting,” 
(2) “Chinese Painting,” by Mr. Laurence Binyon, in charge of 
Sub-Department of Oriental Prints and Drawings, British 
Museum, two lectures, Tuesdays, May 2nd and 9th; ‘“ Un- 
conscious Nerves: (1) Their Functions in Internal Life and 
(2) Their Functions in External Life,’”” by Professor Charles S. 
Sherrington, F.R.S., Fullerian Professor of Physiology, Royal 
Institution, two lectures, Tuesdays, May 16th and 23rd ; ** Optical 
Research and Chemical Progress,” by Dr. Thomas Martin 
Lowry, F.R.S., Lecturer on Chemistry, Guy’s pee ge Medical 
School, two lectures, Tuesdays, May 30th and June 6th; 
“ Flints and Flint Implements,” by Sir Ray Lankester, F.R.S., 
three lectures, Th ys, May 4th, llth and 18th; “(1) The 
Beginnings of the Orchestra and its Instrumental Combinations 
(Art Illustrations), (2) and (3) Chamber Music and its Revival 
in England (Musical [llustrations),” by Sir Alexander C. Mac- 
kenzio, Principal of the Royal Academy of Music, Three lectures, 
Thursdays, May 25th, June Ist and 8th; ‘‘ X-rays and Crystals : 
(1) New Methods of Research and (2) First Results and their 
Applications,” by Professor W. H. Bragg, F.R.S., Quain Pro- 
fessor of Physics, University of London (the Tyndall Lectures), 
two lectures, Saturdays, May 6th and 13th; “‘ The Finance of 
the Great War, New Problems and New Solutions: How we 
Stand To-day and what Lies Ahead,” by Professor H. 8. Fox- 
well, M.A., F.B.A., Fellow, and Director of Economic Studies, 
St. John’s College, Cambridge, two lectures, Saturdays, May 
20th and 27th; and “ Folk-lore in the Old Testament,” by 
Professor Sir James G. Frazer, Professor of Social Anthro- 
pology, Liverpool, two lectures, Saturdays, June 3rd and 10th. 


Royat Merrorotoeicat Soocrety.—The usual monthly 
meeting of this Society was held on Wednesday, April 19th, at 
70, Victoria-street, Westminster, Major H. G. Lyons, F.R.S., 
President, in the chair. Mr. E. V. Newnham read a paper, 
entitled ‘“‘The Persistence of Wet and Dry Weather.” The 
rainfall records of Greenwich, Kew, Aberdeen and Valencia 
have been examined in order to find out how often rain falls on 
the day following successive runs of 1, 2, 3, &c., wet or fine days. 
The common notion seems to be that after a long run of wet 
days, the chance of a fine day becomes greater, but statistics 
do not support this conclusion, Generally speaking, the expec- 
tation of rain on any day has been found to increase rapidly as 
the number of previous successive wet days increases, and to 
diminish with the number of successive fine days in the past. 
After very long spells of either kind the expectation of further 
rain reaches a practically steady value. The same conclusion 
holds for the expectation of rain in a given hour after different 
runs of wet and dry hours. In illustration, some of the results 
may be quoted. At Valencia, after seven days of drought rain 
falls on the eighth day 24 times out of 100, but after seven rainy 
days 86 times. For Kew the corresponding increase is rather 
less, namely, from 27 to 73. A paper was also read by Professor 
H. H. Turner, F.R.S., entitled ‘“ Discontinuities in Meteorological 
Phenomena.” In a former paper certain critical dates, about 
six years apart, and formed according to a specified law, 
apparently related to the movements of the earth’s axis, were 
specified for 200 years back, and it was shown that a number of 
meteorological data changed abruptly in character at these 
dates. In simple cases the intermediate chapters are alternately 
hot and cold or wet and dry, though other changes are more 
complex. In the present paper various new data are submitted 
to the same test and give confirmatory results. The most note- 
worthy case is that of the mean temperatures at Paris, which 
confirm the dates for the past century. The changes at the 
critical dates are shown to be abrupt; the alternation is con- 
sistent for seventeen chapters out of eighteen, and it is shown 
to vary in amount according to a law which suggests the regular 
action of two disturbing causes, one of which has already been 
shown to play an important part in these phenomena and has 
a period of about forty years; the other of about fifty years 
appearing clearly in Mr, Douglass’s measures of Californian 





tree rings. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in itali:s. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Ch y-lane, W.C., at 6d. 
each, 








The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
pt of the plete Specification. 
Any person may, on any of the grounds mentioned én the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








STEAM GENERATORS. 


13,626. September 25th, 1915.—Strzam SuPeRHEATER, The 
Stirling Boiler Company, Limited, 54, Victoria-street, 
London, 8.W., and H. J. 8. Mackay. 

The headers A B are disposed between two of the stearn drums C 

and are arranged to be supported by bearers D bridging these 

drums. They are provided with suitable connections for the 


N? 13,626. 








inlet and outlet of steam and with hand-holes. They are 
enclosed beneath a cover E, say, of asbestos. Two sets of 
U-tubes F connect the two headers and are bent so as to lie 
between the two banks of water tubes associated with the 
drums C.—April 5th, 1916. 


INTERNAL COMBUSTION ENGINES. 


9802. July 6th, 1915.—FuEt Aromisinc PRocEss AND APPA- 
ratus, M. Bucherer and the Robur Motoren Gesellschaft, 
General Woynastrasse 67, Berlin-Reinickendorf-Wath, 
Germany. 

* The engine illustrated works on the two-stroke Diesel cycle. 
Compressed air is admitted to the combustion chamber through 
the valve A. Inside this chamber is a small container B, to 
which liquid fuel is pumped through the pipe C. A small 
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short tube D dips into this fuel. An air jet E when in action 

plays across the mouth of the tube D at right angles to it. The 

action of this jet is to inhale the fuel up the pipe D and to 

atomise it.—April 5th, 1916. 

100,194 (No. 1259 of 1916). January 26th, 1916.—MaGNneto 
anpD Cam SHart Drivinec ARRANGEMENTS, F. H. Royce 
and Rolls-Royce, Limited, Derby. 

This engine is of the V type, with a magneto A and an over- 
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head cam shaft B for each row of cylinders. The magnetos are 
driven from the crank shaft C by means of a worm and woim 
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wheel and the cross shaft D, to the ends of which shaft the 
magneto armatures are directly coupled. The cam shafts are 
journalled and enclosed in casings E, so that by loosening the 
nuts F they and their casings may be bodily removed. The 
cam shafts are driven by the shaft D through bevel gearing G, 
an intermediate shaft and bevel gearing H. The intermediate 
shaft is in two parts J K ,the end of J being castellated internally 
to engage with castellations on the exterior of the end of K. 
The two parts of the shaft are enclosed in a casing L, itself in 
two parts, which are united by the nut and union piece M. By 
separating the casing at this union the removal of the cam shaft 
causes the upper part of the casing L and the part K of the 
intermediate shaft to be lifted away with the cam shaft and its 
casing.—April 5th, 1916. 


GAS PRODUCERS. 


14,830. October 20th, 1915.—Suction Gas Prant, Sir K. I. 
Crossley, Bart., and F. Fielden, Crossley Bros., Limited, 
Openshaw, Manchester. 

The pipe connecting the producer A to the scrubber B is in 
three parts, each of which is straight. The part A opens within 
the producer, and intersecting the part B, is continued a short 
distance on the other side and ends ina cap D. The top of the 
part B is closed by a similar cap E. The part C intersects the 
part B, is closed at one end by a cap F, and opens at the other 























within the scrubber. The caps DEF are provided with 
central conical holes to fit the coned portion of the shank of 
the serapers GHJ. These scrapers are normally held in a 
gas-tight manner against the caps by means of cotters such as K. 
Should the pipes tend to become clogged a long handle L is 
screwed on to the end of each scraper shank, the cotter K is 
— and the scraper worked along the pipe.—April 5th, 


TRANSFORMERS. 


7080. May 11th, 1915—ImPROVEMENTS IN AND RELATING TO 
Wrixpincs or Conpuctors oF ELECTRICAL APPARATUS, 
The British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. (a communication from the 
General Electric Company, of Schenectady, County of 
of Schenectady, State of New York, United States of 
America). 

On the right is shown a substantially uniformly distributed capa- 
city winding employed in a transformer. The invention is here 
shown applied to the high voltage winding A, but is not so 
limited. The transformer core B is of the three-legged type ; 
the windings are situated about the middle leg. The low voltage 
winding C is in the form of a continuous cylinder. The high- 
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voltage winding A is also in the form of a cylinder, but is made 

up of a number of sections spaced apart to provide ventilating 

spaces. Jt is of the same type as the winding shown on the 
right. Each section is made up of four double coils D, each 
layer of which contains but a few turns. Between each two 

sections, for example, between the sections E and F, is placed a 

spacer member similar to that shown on the right, electrostati- 

eally short-circuiting the space.—April 5th, 1916. 

7081. May llth, 1915.—ImMPROVEMENTS IN AND RELATING TO 
ELEcTRICAL APPARATUS PROVIDED wiTtH WinpDrNGs, The 
British Thomson-Houston Company, Limited, of 83, 
Cannon-street, London, E.C. (a communication from the 
General Electric Company, of Schenectady, County of 
Schenectady, State of New York, United States of America). 

This invention relates to an improved method and means for 
the operation of electrical apparatus provided with windings 
and adapted to be operated at different voltages, and has for 
its object the prevention of injury to such apparatus that may 
arise from electrical surges and the like occurring in the same. 

More especially the invention relates to electrical transformers 

or the like which have a winding and which are adapted to 

operate at one voltage with substantially the entire winding 
connected in series and at a different voltage or voltages with 
only a section or sections of the winding connected in series. 

In the diagram A is the high-voltage winding of a trans- 

former and B the low-voltage winding, these windings being 

connected by conductors C and D to their respective circuits 
in the usual manner. The high-voltage winding is shown as 
divided into sections by taps E, F, G and H, each section con- 

sisting of a plurality of turns. As shown in the figure, taps E 

and G are connected together and taps F and H are connected 

together so that a plurality of the sections of the winding are con- 
nected in parallel and in series with the remaining sections of the 
winding. The power current will therefore flow through all the sec- 





tions of the winding. It will be obvious that all the connections 
made as shown are for the operation of the transformer with a cer- 
tain voltage. If it is desired to operate the transformer at a dif- 
ferent voltage, all of the turns of the high-voltage winding may be 
connected in series by connecting the taps F and G, The power 
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current will flow through the entire high-voltage winding A, and 
there will be no sections of the same incompletely con- 
nected to the circuit, as is the case if the transformer were con- 
nected by the old method of connecting taps E to H and thus 
leaving taps F and G unconnected and the sections of the winding 
between E and F and G and H open-ended or incompletely 
connected to the circuit.—A pril 5th, 1916. 


MISCELLANEOUS. 


8019. May 3lst, 1915.—IMPROVEMENTS IN OR RELATING TO 
Lirtinc ELEecTRO-MAGNETs, Steel, Peech and Tozer, 
Limited, of Phenix Steel Works, Sheffield, and Henry 
Edward Bowen, of the same address. 

This invention relates to lifting electro-magnets such as are 
used in connection with cranes for lifting and carrying blooms, 
billets, and other articles of metal. The object of the invention 
is to provide improved means for connecting the shackle chains 
or other lifting medium to the magnet, which chains are used 
for suspending the magnet from the hook of the crane and which 
usually are connected to chain plates, which are made of brass 
or other non-magnetic substance. Between the pole pieces 
is trically di d a cylindrical metal core C. The ends 
of the core fit into recesses formed in the pole pieces. A bolt 
D passes centrally through the core and oh pieces to bind the 
two together. Screws E also pass through the pole pieces and 
are screwed into the core C. Around the core are disposed 
annular coils F and G for exciting the pole pieces. These coils 
are insulated in any well-known manner from the core, and the 
pole pieces and are arranged to be connected to a source of 
electrical supply. Between the coils and equi-distant from the 
pole pieces is arranged a central, rectangular plate H, which 
may of steel and which is provided with a central hole to 
allow the core to pass through. The plate is of sufficient size 
to allow heavy brass protective covers J and K to be secured 
between it and the pole pieces, so as entirely to enclose the coils. 
The covers may be tubular in form and may be retained in 
position by being let into recesses cut into the pole pieces and 
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the central plate. At the two upper corners of the central plate 
two shackle chains L and M, united by a ring N, are attached, 
by which means the device may be suspended from the hook 
of a crane. If desired, other lifting means may be employed 
instead of the chains. When itis desired to use the magnet as a 
non-magnetised lifting medium, chains carrying a lifting hook 
may be suspended from holes O in the lower part of the central 
plate H.—April 5th, 1916. 


100,193 (No. 3097 of 1916). April 6th, 1915.—MeEans FoR 
Actuatinc Dock Gates, George Shaw, Dock Engineer’s 
Office, Hull. 

In a chamber A formed in the quay wall there is situated a 
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ram B, which by means of a short crank C can rock the shaft D. 
This shaft is provided with crank arms at E, which are coupled 
to a crosshead F sliding on guides G. A rod H connects the 
crosshead to a point J ona girder K. This girder is pivoted to 
the quay wall at L and is connected by a slot and pin fastening 





to the dock gate at M. The shape of the girder is such that the 
point M is at the level of the centre of pressure on the gate, so 
that bending stresses may be avoided.—April 5th, 1916. 


11,262. August 4th, 1915.—Coatine Merats, The British 
Thomson-Houston Company, Limited, 83, Cannon-streei, 
London, E.C. 

The object of this process is to obtain a coating on ferrous 
metals which is easy to produce, of good appearance, and a 
preventive of corrosion. The article to be coated is first cleaned, 
as by pickling, and is then coated with a thin film of zinc by the 
“sherardising process.”” The article is next placed in a mixture 
of one quart of tar to fifteen quarts of bone dust, and in this it 
is maintained at a temperature of about 360 deg. Cent. for an 
hour and a-half, It is then removed and baked for five minutes 
in an oven at 500 deg. Cent. Thereafter it is quenched in 
boiled linseed oil. The coat thus finished is black in colour, 
It would appear that the precise manner in which the ‘“ sher- 
ardising”’ is carried out affects the results. The specification 
contains information as to how this preliminary process is to be 
conducted,—A pril 5th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 

The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 

On each of three of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 





No. 20,888/08.—Cycles, &. Brakes; driving mechanism. 
In a back-pedalling brake and free-wheel driving mechanism 
for velocipedes, &c., a clutch or locking arrangement is provided 
in connection with a friction member which expands the split 
brake sleeve and controls the driving clutch. On back-pedalling, 
owing to interaction of teeth, a brake-operating member is 
moved to the left, and a brake sleeve coned at both ends is 
expanded into contact with the hub shell. Sachs, E., Germany. 
Dated October 5th, 1907. 

No. 21,066/08.—Money-delivering apparatus. Relates to 
cash-delivering machines which have a cash plate fitted with 
adjustable tappets and which deliver coins one after another 
on to the plate from the several coin tubes, and consists in an 
arrangement for adjusting any desired number of tappets so 
as to obtain more or less coins at a time. Bohm, L., Germany. 

No. 21,174/08.—Fluid-pressure motors. In a_ terminal 
exhaust steam engine steam withdrawn from the cylinder 
through check valves before the completion of the stroke is 
utilised for heating the feed-water or for other heating a see, 
or for driving a turbine or auxiliary engine. Stumpf, J., Berlin. 
Dated April 15th, 1908. 

No. 21,188/08. Annealing ts. Welded wrought iron 
annealing pots of the kind descri are made with fluted walls 
and cover, the fluting of the walls running either horizontally 
or vertically. The cover is formed with concentric corrugations. 
The corrugations may be of various forms. Lammine, E. T., 
Germany. 

No. 21,262/08. Ordnance; sights and methods of sighting ; 
field carriages. The pivot about which the gun is trained is 
carried by and can be adjusted about the wheel axle of the gun- 
carriage, so that the pivot can be brought into the vertical 
a to prevent changes in the elevation scale. Rheinische 

etallwaaren und Maschinenfabrik, Germany. Dated Novem- 
ber 18th, 1907. 

No, 21,363/08.—Aeronautics; rudders. A rudder for an 
aerial machine is formed of a cushion which is inflated with 
air, during the motion of the aerial machine, through an opening 
at the bottom of a scoop. The rudder is secured by cords to 
the frame. Motorluftschift-Studienges, Berlin. 

No, 21,499/08.—Coke ovens and furnaces ; doors. To prevent 
the doors of coke ovens or furnaces from warping or cracking 
they are made preferably of cast iron with separate wires or 
coarse wire gauze embedded in the iron, The wires are placed 
in position in the mould and the molten metal to form the door 
is run round them. The door is of a dish-like shape so as to 
contain ganister or firebrick or equivalent heat-resisting 
material and kieselguhr. Instead of the wires being simply 
crossed they may be interlaced. Limburg, H., Germany. 

No. 21,957/08.—Transhipping goods at sea. To increase the 
efficiency of transhipment of goods at sea by continuous trans- 
port ropes and the like the conveying cable is divided and two 
or more delivery or receiving places are provided. Felten and 
Guilleaume-Lahmeyerwerke Akt.-Ges., Germany. Dated Octo- 
ber 16th, 1907. ; 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 
Headquarters : Chester House, Eccleston-place, S.W. 
ORDERS 
Ist, 1916, by Lieut.-Col. Clay, V.D., 
mmanding. 
Drills, 6.25 to 7.25, 7.25 to 8.25 p.m. 
Monday, May \st.—Sections 1 and 2, Technical ; Sections 3 
and 4, Squad and Platoon ; Signalling Class. 
Tuesday, May 2nd.—6 to 7 p.m., School of Arms; 7.15 to 
8.15 p.m., Recruit Drill. 
Thursday, May 4th—Shooting for Sections 1 and 2 and 
Signalling Class. Recruits 5.45 to 7.45 p.m. — : 
Friday, May 6th.—Sections 3 and 4, Technical ; Sections 1 
and 2 Squad and Platoon. 
Sections for Technical parade at Headquarters, London 
Electrical Engineers, 46, Regency-street, 8.W. 
Unless otherwise ordered, all parades at Chester House. 


. 
for week commencing May 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





WE are asked to state that an agreement has been concluded 
with Mr. Clifford C. Paterson, M.I.E.E., A.M. Inst. C.E., principal 
assistant in charge of the Electro-technical and Photometric 
Buildings at the National Physical Laboratory, to join the 
Gatsen-tobesnain Lamp Works, Limited, as director of 
laboratories for research and technical manufacturing purposes. 
The arrangement will commence at the conclusion of the war 
or before that date, if possible. 
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APRIL. 


Raids and Rebellion. 


In chronicling the naval and military 
incidents of the past month it is convenient to isolate 
from the others a certain series of events which, 
although separated as regards time and place, no 
doubt bore a close relationship to one another. The 
chain of incidents started at mid-day on the 20th. 
During the twenty-four hours following this period 
a German auxiliary, disguised as a Dutch merchant- 
man, and, according to some reports, convoyed by 
a German submarine, attempted to land arms and 
ammunition near Tralee, County Kerry, in the 
south-west of Ireland. Three men landed from 
the submarine in a small boat. Two of these were 
captured, one of them being the notorious Sir Roger 
Casement. The auxiliary was intercepted by a 
British vessel and ordered into Queenstown. On 
the way there she apparently scuttled herself and 
sank. About mid-day on the 24th rebellion broke 
out in Dublin and elsewhere among certain classes 
long suspected of having German sympathies and 
assistance. This deplorable occurrence was speedily 
countered by the energetic employment of the King’s 
forces, The next incident in the apparently con- 
nected chain of events occurred on the night of the 
24th-25th, when four or five Zeppelins appeared off 
the Norfolk and Suffolk coasts. Only two of these 
craft appear to have made any serious attempt to 
penetrate inland. About a hundred bombs were 
dropped, but the only casualty caused was one man 
wounded. A report from Holland stated that on 
the afternoon of the 24th seven airships were observed 
going west. A further report from a different point 
in the same country stated that nine airships had 
been seen travelling in the same direction. The 
movements of five or more airships are thus un- 
accounted for. We can reasonably suppose that 
they were acting as scouts and that the two which 
visited Norfolk and Suffolk were intended merely 
to create a diversion. The sequel occurred within 
six hours of their attack. At 4.10 a.m. on the 25th 
the German Battle Cruiser Squadron, accompanied 
by light cruisers and destroyers, for half an hour 
bombarded Lowestoft and Great Yarmouth. The 
material damage caused was fairly great, but only 
four people were killed and twelve injured. The 
squadron was engaged by our light cruisers and 
destroyers stationed in the neighbourhood, and after 
an encounter lasting about twenty minutes the 
enemy made off. Two British light cruisers and a 
destroyer were hit, but no vessel was sunk. 


Air Raids. 


THE month has seen a very considerable 
degree of aerial activity directed by the enemy against 
this country. Following upon the Zeppelin raid on 
the night of March 31st, hostile aircraft, two appar- 
ently in number, visited the North-East Coast on the 
night of the Ist-2nd. One turned back. The other 
dropped bombs which resulted in the deaths of six- 
teen people and in injuries to about a hundred. On 
the night of the 2nd-3rd six Zeppelins visited our 
coasts. Three of these spent from three to four 
hours over the south-éastern counties of Scotland 
without making any special locality the object. of 
their attack. Bombs, of which thirty-six were 
explosive and seventeen incendiary, were dropped, 
and caused the deaths of ten people and injury to 
eleven. A fourth airship raided the North-East 
Coast, dropping twenty-two explosive and fifteen 
incendiary bombs. The two remaining Zeppelins 
cruised over the Eastern Counties of England for 
about three hours and dropped thirty-three explosive 
and sixty-five incendiary bombs. No casualties 
seem to have occurred on this night except in Scot- 
land. The night following did not pass altogether 
quietly, for between 2 and 3 a.m. on the 4th a Zeppelin 
was reported to have crossed the East Anglian Coast. 
Several explosions were heard, but no damage and no 
casualties were caused. The night of the 4th-5th 
passed without reported incident, but on the evening 
of the 5th, starting soon after 9 p.m., three Zeppelins 
raided the North-Eastern Counties. One of these 
dropped no bombs at all. Another dropped five 
bombs, which caused neither damage nor casualties. 
The third dropped several explosive and incendiary 
bombs, which caused no material damage, but killed 
one child and injured eight other people. The next 
raid occurred on the 24th, when in the forenoon a 
hostile aeroplane appeared over Dover. It was 
driven off by gun-fire and did not drop bombs. On 
the night of the 24th-25th, as recorded in another 





note, two Zeppelins crossed the Norfolk and Suffolk 
Coasts, dropping about one hundred bombs and 
injuring one man. Next night the counties of 
Essex and Kent, including the estuary of the Thames, 
were raided by, it is believed, not more than four 
airships. A hundred or more bombs were dropped, 
but not a single casualty was caused. On the night of 
the 26th-27th Zeppelins were reported over the east 
coast of Kent. The mist prevailing at the time seems 
to have baffled them, for there is reported to have 
been but one bomb dropped, and it fell in the sea. 


Naval and Other Incidents. 


At mid-day on Sunday, April 2nd, fire was 
discovered to have broken out in a Kentish powder 
factory. A series of explosions occurred up till 
two o’clock and resulted in the loss of 106 lives and 
in 66 cases of injury. All the killed and injured were 
men, and with the exception of five men belonging 
to the military guard all the killed were employees 
of the factory. The casualties all occurred to men 
who were rendering assistance or were present as 
spectators. No one was killed or injured while 
engaged in his ordinary work. The fire, according 
to the Ministry of Munitions, was purely accidental. 
On the 5th it was announced in Paris that an Anglo- 
French flotilla had sunk a German submarine. The 
crew were rescued and made prisoners. On the 
evening of the 14th three naval aeroplanes carried 
out a raid on Constantinople. Bombs were dropped 
on the Government powder factory at Keitunlik, 
four miles west of the Golden Gate, and on some aero- 
plane sheds. All the machines returned safely, in 
spite of their 300-mile journey, anti-aircraft gun-fire, 
and a breakdown in the weather conditions, involving 
wind, rain, and thunder. A fourth aeroplane at the 
same time visited Adrianople and dropped bombs on 
the railway station. On the 25th, according to a 
German report, a British submarine, the E 22, was 
sunk in the southern portion of the North Sea by 
the enemy’s naval forces. Two of the crew were 
rescued. Our Admiralty appears to accept this 
report as correct. This is the tenth British sub- 
marine reported lost since the outbreak of war. On 
the 26th we retaliated by sinking a German sub- 
marine off the ast Coast. Eighteen of the crew 
were rescued. The Germans admit this loss and 
have stated that the vessel in question was the U C 5. 
On the 27th the British battleship Russell struck a 
mine in the Mediterranean and sank. Twenty-six 
officers and 676 men were saved. About 124 officers 
and men lost their lives. This is the ninth British 
battleship the loss of which has been announced 
during the war. The Russell was a vessel of the 
Duncan class and was therefore a sister ship of the 
ill-fated Montagu, lost in 1906. She was .completed 
at Palmer’s yard in 1903, and carried four 12in. and 
twelve 6in. guns as her main armament. Her 
armour included a 7in. belt amidships. Her best 
speed was 19.8 knots. 


The Naval Architects. 


GOVERNMENT restrictions have for so many 
years prevented the Institution of Naval Architects 
from discussing matters connected with the Royal 
Navy that the further restrictions imposed by the 
Censor have made less difference to the subjects 
dealt with than would have been the case in other 
days, when the affairs of the Admiralty, with much 
benefit to all concerned, formed one of the most 
valuable subjects for discussion. On this account, 
then, there was no reason why the usual meeting should 
not be held this year. On the other hand, there was 
the difficulty that all sorts and conditions of naval 
architects are busily employed, and there was likely 
to be but little disposition to write papers. This 
obstacle the Secretary managed to overcome, and 
it may be safely said that the contributions to the 
proceedings are in no way behind those of recent peace 
years. We need only me.tion the very useful 
series of three papers on .“ Bulkheads ” . which 
occupied the attention of the meeting on Thursday 
morning and the two papers on “ The Load Line ” 
which were discussed on Wednesday. With regard 
to the first, it is to be hoped that when the war is 
over the Institution will be allowed to benefit by a 
free discussion of the damage inflicted on vessels 
by torpedoes, mines, and collisions. The war is 
giving us an unprecedented and invaluable series of 
experiments on the strength of vessels, and in the 
interests of naval architecture all the facts that it 
is possible to collect should be studied and reported 
upon. Unhappily, in most cases, the damaged vessels 
have foundered, but in others they have reached port 
or been beached, and proper examination of the injury 





by qualified naval architects could not fail to give 
instructive results. But even when the ships have sunk 
in deep water something is to be learnt from the 
sequence of events after the explosion and from the 
testimony of survivors. Such a simple fact as whether 
the vessel sank by the head or the stern, or by 
capsizing, might throw valuable light upon the 
efficiency of her subdivision. We fear that Govern- 
mental caution will prevent disasters to warships— 
even ships of a kind that will never be repeated— 
from being discussed technically, but there should be 
no restriction on the complete study of the damage 
done to vessels of the mercantile marine. 


American Armour. 


Disputes between governments and manu- 
facturers over the price of armour plate are not un- 
known in Europe, but they have never reached such 
an acute stage as the dispute which has raged in 
America for some time past. The makers refused 
to reduce their price, and the Government retorted 
that it would lay down its own plant and 
make its own armour. Indeed, the threat has 
been carried so far towards execution that the 
Senate a few weeks ago passed a Bill for 11,000,000 
dols. for a Government plant. To this heroic action 
the Bethlehem Steel Corporation has made an 
effective reply. Its armour-plate plant, it states, 
cost it 7,100,000 dols., and yet the total receipts 
from it are only equal to the profits that would have 
been made by an industrial plant of the same value. 
The total sales of the Corporation in 1915 amounted 
to 200,000,000 dols., of which less than 2 per cent. 
represent the gross amount received for armour 
plate. But in spite of this very poor business the 
Corporation offers to reduce its price from 425 dols. 
to 395 dols. per ton and to stick to that price for five 
years or to accept indefinitely any price that the 
Federal Trade Commission may consider fair. This 
appears on the face of it to be a very open-handed 
offer, and we shall be interested to see the reply. 
For the moment the Secretary of the Navy seems to 
be suspicious and disinclined to accept the offer, but 
the matter has to come before Congress, which may 
decide that it is better to make use of the four 
million pounds’ worth of armour-making plant that 
already exists in America than to invest something 
like two and a-quarter million pounds on new 
plant that, after all, might not be able to produce 
at as low a figure. 


Railway Economies. 


Earty in the month certain stations in 
South London were closed by the South-Eastern and 
Chatham Managing Committee. This led to protests 
being made in Parliament on the ground that incon- 
venience was caused to workmen. The President of 
the Board of Trade stated, however, that he was 
satisfied that the question had been very carefully 
considered by the railway companies, and he could not 
see his way to interfere. In justification of this 
step it should be known that there are other ample 
means of communication, and if these stations were 
to remain open some of those in other districts, where 
the facilities are not so liberal, would have to be 
closed. The Great Eastern announced that some 
of its stations in the London area would be closed as 
from the Ist inst. Conditions here are not the same 
as in South London, and the change has been post- 
poned until later in May. One of the reasons given 
by the Great Eastern is the economy in coal that will 
result. In this connection it should be noted that 
during April the Government issued a public notice 
calling for economy in the use of coal. The necessity 
for this, and the reduced number of men available, 
has led to some of the companies. withdrawing the 
restaurant cars from all or some of their trains. The 
London and North-Western and the Great Northern 
have withdrawn all their cars, and we estimate, allow- 
ing each car to weigh 42 tons, that the former 
company will save 483,756 ton-miles per day. If 
we accept the figure given by Mr. Henry Fowler in 
his Superheater paper read before the Institution of 
Civil Engineers in January, 1914—Tue ENGINEER, 
January 9th, 1914—and calculate that the amount 
of coal saved is 0.0679 Ib. per ton-mile, we make the 
economy effected by the withdrawal of this weight 
of 483,756 ton-miles at 32,847 lb., or about 14} tons 
daily. By reducing the weight per train the North- 
Western has been able to combine six down trains 
into three, which, together with the corresponding 
up trains, will, we estimate, reduce the train mileage 
by 832} daily. The Great Northern has saved two 
up and two down trains by similar combination, and 
this will effect a saving™of something like 624 miles 


per day. 








370 


THE ENGINEER 





May. 5, 1916 








BRITISH MACHINERY AND THE RUSSIAN 
MARKET. 
By P. GUREWITCH. 
No. IV.* 

Ir has been pointed out in the preceding article 
that one of the greatest hindrances to the successful 
development of the whole of Russia’s industry, and 
especially the machine industry, according to the 
views of well-known Russian economists and members 
of the Duma, such as Miljukov and others, consists 
in the irrational Russian tariff policy. 

This question must be carefully considered, as the 
direction which the future Russian tariff policy takes 
will be of the utmost importance for the trade rela- 
tions between England and Russia. No hopes must 
be founded on a special tariff, for Russia, even if 
greatly desiring to do so, cannot grant British indus- 
tries greater advantages than other countries, as in 
this case all her trade treaties with other countries, 
having been made on the principle of the most- 
favoured-nation clause, would have to be annulled, 
which is an impossibility. 

RUSSIAN IMPORT DUTIES. 

Russian protection contains numerous contradic- 
tions, forming thereby a maze, out of which no way 
is to be found. It tries to protect everything— 
agriculture, production of raw materials, half-finished 
and wholly manufactured articles, the manufacture 
of machinery, &c. The result is that in attempting 
to protect everything, nothing is achieved. The 
desired development of all branches of production in 
‘Russia is not only little helped, but directly checked, 
by this universal application of protection. The 
interests of raw material producers stand in direct 
opposition to those of the Russian manufacturers of 
the finished article, so that the assistance given to the 
former by means of high tariffs for raw materials 
makes successful development for the latter im- 
possible. 

In order to bear out this point the following example 
is given to show the absurdity of the extreme protec- 
tive measure applied in Russia. 

What would the English machine and electro- 
technical industries have said if in England copper 
had been taxed with an import duty of £31 per ton, 
although England’s annual requirements in copper 
were in 1913 140,300 tons, of which 107,000 tons 
had to be imported? Should this tariff be instituted 
in England the English copper consumers would 
have to pay a yearly sum of £3,317,000 more than 
hitherto. Further the English copper producers, for 
whom this protective tariff would be arranged, would 
naturally also vaise the price of 41,300 tons produced 
by them to about £31 per ton owing to the lack of 
free competition. This would impose a further 
burden of £1,280,000 for the users, thereby causing 
the total ruin of the English electro-technical industry. 
This enormous tariff of £31 per ton on copper, 
aluminium, nickel, bismuth and their alloys is, how- 
ever, not fiction in Russia but a hard fact. Plates and 
bars of the above-mentioned metals are, according to 
thickness, even taxed up to £37 to £45 per ton. 

One must also bear in mind that all other metals 
are very highly taxed too, namely, pig iron at £3 per 
ton, ordinary bar and rod iron at £5 16s. per ton, 
smaller sorts of iron and steel, beams, iron plates, &c., 
at £8 3s. 4d., tin in bars at £4 7s. 7d., zine in bars at 
£4 3s. 4d. per ton, &c. Even coal, of which Russia 
was obliged to import over 7.5 million tons, was 
taxed before the war at Is. 1ld. in the Baltic ports 
and at 7s. 8d. in the Black Sea and Sea of Azov ports. 
Add to these high tariffs the cost of transport and 
insurance, and it will be seen how much dearer the 
price of raw materials and coal is in Russia than in 
England or Germany, as the inland prices are in 
closest connection with the import tariffs and are 
greatly influenced by them. 

On account of these high tariffs for raw materials 
and fuel enormous tariffs had to be introduced by 
Russia in order to give the Russian machinery 
industry at least a small possibility of development. 

Machinery was also very highly taxed, the tariff 
representing about one-third of the total value of the 
machine. Hence it was more remunerative for an 
exporting manufacturer to use the most costly 
material, if thereby the dimensions of the parts could 
be made smaller. German machine manufacturers 
took these conditions into consideration and con- 
structed special light types for export to Russia. It 
must be added that special care must be given to the 
construction of machines containing various copper 
parts as, should the weight of copper be more than 
one-fourth of the total weight of the machine, nearly 
a fourfold duty is exacted. 

In consideration of the importance to the develop- 
ment of agriculture, machines for this industry alone 
were favoured with a lower tariff, namely, R.1.05 
per poud for the general tariff and R.0.75 per 
poud for the conventional tariff (say 13s. 34d. and 
9s. 6d. respectively per 100 Kg.). No duty at all was 
put on mowing machines, steam ploughs, steam 
threshing machines, sorting machines for cereal, 
manure spreaders, milk separators, &c., while a duty 
of R.0.75 per poud (9s. 6d. per 100 Kg.) was charged 
for portable engines and complicated threshing 
machines. . 

The above figures show that the Russian tariffs on 

* No. IfL. appeared April 21st. 





machines were extraordinarily high, making it a 
matter of surprise that the importation of machines 
into Russia was so great in spite of this almost 
insurmountable tariff wall. But the reason is 
very simple. To the already mentioned hindrances 
to the development of Russia’s machinery industry, 
which were caused through the economical and 
political backward state of Russia, was added the 
unsupportable burden of the high costs of raw 
materials and fuel, brought about by high tariffs. 

Cast iron in Russia was nearly 80 per cent., boiler 
plates 64 per cent., beams 55 per cent. dearer than 
in England. 

Owing to the high prices of raw materials and fuel 
the tariff for machinery in Russia had to be fixed at 
a high scale to prevent the Russian machinery industry 
being crushed by foreign competition. The result of 
this high tariff, which increased the cost of machinery 
by one-third, was that the price of machinery was 
almost prohibitive, so that all branches of industry 
in Russia suffered immensely. Those in authority 
are now prepared to rectify this disproportion 
between the tariffs on raw materials and those on 
the finished article. For this purpose it is proposed 
still further to raise the tariff on machinery, and at 
the same time to reduce the tariffs on raw materials. 

Those not acquainted with Russian conditions may 
ask the question why Russia, having enjoyed high 
tariffs for the last forty years, has not been able to 
produce a strong self-reliant industry. 

The cause lies partly in the fact that Russian 
industry from match production to iron and coal 
production is in the hands of trusts and syndicates. 
The whole coal interests are united in one syndicate 
** Produgol,’”’ the iron producers in the syndicate 
“* Prodameta,”’ 85 per cent. of the copper producers 
in the syndicate ‘* Med,” the wire and nail producers 
in the syndicate ‘‘ Provoloka,”’ the wagon factories 
form the syndicate “‘ Prodwaggon,”’ the important 
factories of agricultural machinery the syndicate 
“ Urozhai,’’ three-fourths of the naphtha producers 
are united in two syndicate groups, and during the 
war a new syndicate has been formed for sugar. 
The fact that people in high authority have criticised 
and condemned this policy in public shows that the 
need for reform is recognised and agitated for by 
every class which has Russia’s future prosperity at 
heart. Social reforms are also of great importance in 
paving the way to Russia’s prosperous development 
of her industries. 

As the supporters of an extremely high tariff in 
Russia are very influential, it is not probable that an 
alteration in Russia’s trade policy hitherto in vogue 
will be made ; but English machinery manufacturers 
must not lose courage on this account and think that 
the high tariffs. form an impenetratable barrier to the 
Russian market. Some time must elapse before the 
social and political evils which retard the develop- 
ment of Russia’s productive power are done away with, 
and many years must pass before Russia has created 
a strong machinery industry of its own. Further- 
more, a strong tendency to open up new industrial 
fields will make itself felt after the war, which in 
spite of the tariffs will cause an enormous demand for 
imported machines. During this period of Russia’s 
progression the English machine manufacturers and 
the British capitalists by the necessary application of 
energy could secure the larger share in supplying 
Russia with machinery and establishing works in 
her midst. 


THE DEVELOPMENT OF BUSINESS IN RuSSIA. 


Much has already been written as to ways and 
means to achieve business success in Russia. The 
most important are long credit, knowledge of the lan- 
guage and greater adaptability to the special condi- 
tions, &c. Long credit is certainly not looked upon 
with favour in English trade and industrial circles. 
England being a country rich in capital, its industry 
and trade can get along without help of long credit. 
The contrary is the case ina countryso poor in capital 
as Russia. There the interest for private loans is 
nearly double as high as in England or Germany, 
so that immediate payment throws a much greater 
burden on the Russian buyer than on English or 
German. The English and German merchant received 
advances and loans from the banks at 4 per cent., 
while in Russia 8 per cent. was demanded. Another 
feature which should not be forgotten is that the 
financing of Russian industrial enterprises is faced 
with many difficulties, as the forming of companies for 
the sole purpose of financing commercial and indus- 
trial enterprises is forbidden in Russia. Banks 
engaged in ordinary banking business are not in a 
position to lock up their capital for long periods in 
industrial undertakings. Hence a constant lack 
of working capital prevails, which increases the costs 
of credit to an extraordinary degree. These con- 
ditions were studied by the German industry, and 
soon made use of. To this the great success of German 
industry in Russia is partly due. 

The power and importance of credit in trade rela- 
tions with countries in a backward condition and not 
rich in capital cannot be over-rated. The Paris 
Commission for improving and increasing trade 
between France and Russia has gone thoroughly into 
this question, and has proposed the founding of an 
English-French-Russian bank, in order to discount 
the Russian bills of exchange having long maturity. 
One of the functions of this bank should be to insure 





against loss through bad debts in Russia. Certainly 
the risk, when long credit is granted to Russian 
traders, is on the whole great, but the risk in the ma- 
chinery trade is much smaller than in other branches, 
and almost disappears when selling direct to the large 
Russian factories, which are mostly in the hands of 
limited companies possessing considerable capital. 
Small factories are more seldom met with in Russia 
than in West Europe. When selling to the Semstwos, 
municipal authorities electrical stations, tramways, 
and the railway workshops, there is norisk at all. Toa 
certain extent the English machinery dealer may 
reduce the risk in selling to a Russian trader on 
credit by getting the trader to procure bills of exchange 
from the factories to which he sells the machinery. 

Before the war credit for machinery was in 
Russia shorter than in any other branch. The im- 
portant German machine factories mostly sold their 
machines under the following conditions : One-third 
was paid with the order, one-third on delivery and 
the rest in three or six months. A longer credit was 
given as a rule only by unimportant and unknown 
firms wishing to get their machines introduced into 
Russia. A credit of one to two years was usual only 
in the agricultural machinery trade. This is to be 
explained by the special requirements pertaining to 
this branch. For instance, should an agricultural 
machine not be sold in the spring or autumn, it 
generally remains in stock till the following spring 
or autumn. Besides this, the Russian farmers 
generally possess little capital, and therefore only 
buy machines on credit or on the instalment system. 
Consequently, the Russian trader in agricultural 
machinery must demand one to two years’ credit 
from the consigner. Through thorough knowledge of 
Russian conditions and a well-organised information 
service the German industry has been able to protect 
itself from great losses even with the long credit 
system. 

Competition in selling machines is so keen that 
when conditions of price and quality are equal the 
contract is given to the firm which gives the buyer 
the least trouble. Asin England weights and measures 
are not metric, the Russian buyer has more difficulties 
than with firms using the metric system. Middle- 
sized and small Russian factories very seldom 
import machinery from abroad, and very often 
they are unable to reckon out the carriage and 
tariff costs, and even should they be able to doso 
they are never sure that their estimates are correct. 
Should another offer be brought to their notice in 
which carriage and tariff costs are included, this offer 
would more easily receive the preference, even if it 
were dearer, as in this case they would know exactly 
what they had to pay fora given consignment, thereby 
avoiding all risks. It is not an easy matter for the 
English manufacturer to make such offers. However, 
should he anticipate exporting a certain class of 
machinery to Russia, then it would certainly repay 
the trouble to acquire the necessary knowledge as 
to the peculiarities of the carriage and duty question 
connected with exporting to Russia. As a rule, the 
necessary information can be got from any large 
firm engaged in the forwarding and shipping business. 
If a central bureau were founded in London for 
collecting all the necessary information about the 
constantly changing conditions with regard to the 
carriage and tariffs, it would be of inestimable value 
to the exporter, as it would lighten his work con- 
siderably and give him more chances of successfully 
competing against his foreign rival. The Paris 
Chamber of Commerce has even expressed the wish 
that Russian Customs offices should be opened in 
France, where at the desire of the exporters the 
Russian import duties for the goods consigned to 
Russia might be paid and all differences might 
be settled. Thereby the duty difficulties connected 
with Russian export would be abolished. 

As to the language question, the English manu- 
facturer desiring to do business in Russia must bear 
in mind that the knowledge of the English language 
in Russia is very small. As Russia has imported all 
necessary industria! machines for many years from 
Germany, the Russian technical circles have in time 
acquired a good knowledge of the German language. 
The vast number of Russian business men who go 
yearly to Germany on business and for recreation 
has contributed in no small degree to increase the 
numbers able to speak and understand German. 
Many factories employed German engineers and 
foremen or such engineers and employees for the 
mercantile department who had studied in Germany 
or came from the German-speaking Baltic provinces. 
Every Russian engineer was obliged to have a mastery 
of the German language, as the Russian technical 
literature is poor in quality as well as in quantity. 
Consequently, a Russian engineer wishing to get 
information upon any question or problem was forced 
to use German technical works. The English works 
were of no use to him, as in Russian colleges, with the 
exception of few commercial schools, only German 
and French were taught. 

Every German manufacturer could therefore rely 
on his German catalogue being generally understood 
in Russia. In spite of this every German factory of 
any importance issued catalogues in four or five 
languages, among which Russian was represented. 
Nothing facilitates the getting of orders more than 
when the necessary information is placed before the 
buyer in his mother tongue. 
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It is all the more necessary for the English industry 
to introduce this reform in their business methods, 
as only the very largest Russian importing firms 
employ English correspondents. For the majority of 
Russian business men an English catalogue is abso- 
lutely worthless. 

Hand in hand with the canvassing of the Russian 
market by sending out Russian catalogues, a rational 
propaganda for English machinery by advertisement 
in the Russian technical Press must be made, especi- 
ally as the advertising rates in Russian technical 
journals are extremely low in respect of their circula- 
tion. 

The need of the English industry adapting itself to 
the special Russian conditions and requirements has 
been advocated by many. The standard types and 
grades produced by the English manufacturer are in 
many cases quite unsuitable for the Russian market, 
and the German manufacturer has been given the 
credit, not without reason, of always being willing to 
meet the special wishes of his customers whenever it 
was possible. Until a manufacturer is prepared to 
adapt his productions to the special requirements of 
whatever country he wishes to do trade with, that is 
to say, to manufacture the article the customer 
desires, in the form and time stipulated by the 
customer, he will not be able to compete with success 
in the world’s markets. He must not try to force an 
article on a customer because there is more profit to 
be had from this article, or because his factory is not 
equipped for producing certain types required, 
Should he not give himself the trouble to satisfy the 
special demands of the customer, there are many 
other competitors willing to do so. Competition 
is always keen, and when one places himself in a 
disadvantageous position his competitor does not 
hesitate to seize the opportunity. 

The reason of the greater elasticity of the German 
manufacturer as regards meeting special wishes of 
customers may be explained in the following way. 
The German manufacturer has always endeavoured 
to get into direct contact with his customers, while in 
England the manufacture is entirely separated from 
the sale. English manufacturers mostly have agents 
for selling their goods, while the German machine 
manufacturers depend solely on their special sale 
departments only, which undoubtedly stand in closer 
connection to the factory than agents or exporting 
houses. 

There exists a difference of opinion as to whether 
it is better for a factory to hand over the business of 
selling its products to an exporting house or to occupy 
itself by selling direct to the customer. This problem 
cannot be solved by giving a decided yes or no for 
either of the above systems, as there are special 
circumstances peculiar to each individual case. 

To aid the German manufacturers in exporting to 
Russia the following two special associations exist in 
Germany: the German-Russian Association in 
Berlin and the Association of German manufacturers 
and exporters to Russia in Remsheid. These associa- 
tions had a considerable number of members and 
published their own journals, which always contained 
hints and news useful to German firms interested in 
export to Russia. 

CONCLUSION. 

In conclusion, a few words to the English manu- 
facturers and exporters, in order to save them un- 
necessary disappointments. 

In their endeavours to gain a greater foothold in 
the Russian markets the English manufacturers 
must chiefly rely on the quality and cheapness of 
their machines, and less on political sympathies 
and antipathiés. ; 

The chief reason for the small advance made by the 
English machinery industry—with the exception of the 
agricultural and textile branches—lies, in my opinion, 
not in the absolute impossibility of successfully 
competing with German industry in the Russian 
market, but in the fact that the English machinery 
industry has till now taken very little interest in the 
Russian market. Industry follows the same law of 
expansion as a country, namely, along the lines of 
least resistance. For the English machinery industry 
the lines of least resistance were in the first place the 
English colonies, then South America and the Far 
East Asiatic market, while Russia and the whole of 
Europe, save as regards a few branches of trade, were 
altogether neglected. In consequence of language 
and credit difficulties, requiring much time and trou- 
ble, the English machinery industry left the Russian 
market to other countries. The latter countries 
coming late on the scene, having a limited choice of 
markets, were obliged to face these difficulties. 

Once the taking of certain measures is regarded by 
the English industry as absolutely necessary, then the 
question as to whether much or little trouble is 
involved becomes of secondary consideration. Hence 
it may be expected that the trade relations between 
Russia and the United Kingdom will enter upon quite 
@ new phase of development. Up till now matters 
were in such a state that England had no urgent 
interest in Russian trade, and Russia’s needs were 
satisfied mostly by Germany. But all that will be 
changed. This article will have fulfilled its purpose 
should it help in any way to convince the English 
machinery industry. that Russia, with its yearly im- 
portation of machinery: worth £17,000,000, is not a 
third-class buyer in the world’s market; that the 





gaining of a part of the Russian trade is really 
worth while to attempt, and that by application, 
energy, and fair competition, success in this market 
can be won. The conditions, especially in the near 
future, will be very favourable for a well-organised, 
though admittedly not easy. advance into the Russian 
markets on the part of the British industry. 








CLEEP BORE-WELLS FOR PUBLIC WATER 
SUPPLY PURPOSES. 
By W. H. MAXWELL, A.M. Inst. C.E., Borough and Water 
Engineer, Tunbridge Wells Corporation. 

Two deep bore-wells have recently been sunk in 
connection with its water undertaking for the Tun- 
bridge Wells Corporation to the designs and under 
the supervision of the writer, for the purpose of 
supplementing the supply of water to the borough 
and to the surrounding districts, the leading features 
of which work are given in the following article. 
The physical and chemical characteristics of the 
water to be dealt with necessitated careful considera- 
tion with regard to the description of linings to be 
adopted in the borings, and the design and fixing of 
these formed a prominent feature of the work. 


STRATA BORED THROUGH. 


The strata through which the borings were sunk 
belong geologically to the Hastings series, and consist 
of Wadhurst clay, 185ft. in thickness, underlying 


immersed in the wells for long periods on account 
of its chemical composition. This action of the 
water is due to the presence of salts which, although 
themselves neutral, may act as electrolytes, causing 
galvanic activity between dissimilar metals or between 
dissimilar parts of the same metal. 

In existing bore-wells at the site experience had 
shown that the usual mild steel lining tubes were 
not suitable for the conditions named, their life being 
but short. Investigations were therefore undertaken 
to determine, as far as laboratory experiments are 
capable of doing so, the probable behaviour of 
various metals under the given circumstances. In 
this connection the services of Mr. Bertram Blount, 
of Westminster, were engaged. 

Finally, the writer decided to adopt cast iron tubes 
as the most suitable lining, as practical experience 
extending over many years had shown that this 
metal, as was also confirmed by the laboratory 
experiments, was not seriously affected by the water 
in the manner indicated above, provided suitable 
precautions were taken in its employment. 

From Fig. 1 it will be seen that two rings of cast 
iron were used through the clay, while one ring of 
cast iron perforated pipes was used to form the sides 
through the Ashdown sand rock, this rock and the 
intermediate clay beds not being sufficiently stable 
to stand permanently without lining. The space, 
2hin. wide, between the two rings of cast iron passing 
through the clay was filled with Portland cement 
grout, so that, should the inner cast iron ring deterio- 





which is Ashdown sand rock. This latter was bored 





rate after many years, there would remain a continuous 
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Fig. 1—SECTION OF 


into for a depth of 151ft. The clay is a hard, compact, | 
impervious mass, as revealed by the boring tools, 
but shortly after its contact with water it speedily 
softens into a soapy consistency of avery treacherous 
character. Boring operations could therefore only 
be proceeded with a foot or two at a time without 
inserting the permanent metal linings into the wells. 
The overall diameter of the borings through the clay | 
is 39in., and water, at first derived mainly from | 
surface sources, filled the bores throughout the | 
work, so that all operations from beginning to end 
had to be executed under these conditions. Settle- 
ments and side-slips in the 185ft. of clay were con- 
siderable, and at times caused some anxiety, especially 
in view of the close proximity of heavy engine 
foundations and three large pumping mains, carrying 
about 200 lb. pressure per square inch, which had to 
to maintained in perfect order for constant daily 
supply to the town. : 

The Ashdown sand rock is a fine-grained sandstone, 
impregnated with iron, for the most part fairly com- 
pact, but with occasional large water-bearing fissures. 
The different beds of rock are separated by many 
layers of varying thickness of pale yellow clay. As 
much as 20ft. depth of continuous solid rock was 
met with, free from.any clay beds, and at times the 
progress of boring was slow owing to the hardness of 
the rock. 

THE LININGS. ' 

The water in its crude state, as derived from the 
Ashdown sand, is of a corrosive nature and has a 
deteriorating effect upon some descriptions of metal 


Swain Sc. 
WELL 


ring of cement to protect the outer cast iron lining. 
Portland cement grout was also placed, as shown in 
Fig. 1, at the back of the outer cast iron tubes to 
fill up the space and cavities formed by slips in the 
clay between this lining and the natural ground, 
thus affording further protection and also excluding 
infiltration of impure surface water. 

The metal used in the lining tubes was specified 
to be of such a texture, grain and composition as 
would render it highly resistive to corrosion, and was 
of a dense, tough, uniform and close-grained quality. 
| Irregularity of composition was carefully guarded 
| against. The tubes were made from a mixture of 
strong grey cast iron, sufficiently tough to allow of 
the castings being readily drilled and tapped with a 
clean and strong thread. The cast iron used was 
|not permitted to be from first runnings, but was 
| re-melted in the cupola or air furnace. 

All castings were free from sharp angles, corners 
or edges of metal liable to cut through the protective 
“* coatings ’» which were subsequently applied. The 
tubes were cast vertically in 12ft. lengths, in dry 
sand moulds and in accurately faced and truly 
jointed boxes without the use of core nails, chaplets, 
thickness pieces or any similar substitutes. An 
ample ‘“‘ head ’’ of metal was insisted upon to ensure 
thorough soundness throughout, the head being 
| afterwards cut off in a lathe. 

All tubes were regularly inspected at the foundry 
from time to time as made, and were tested for quality 
of metal and carefully examined to see that they were 
‘truly cast, straight, perfectly cylindrical and of 
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uniform thickness.. Care was necessary under these 
heads, as the ends of the tubes were afterwards 
accurateiy machined down circumferentially to 
templates in a lathe, and fitted with mild steel sleeves 
or sockets for forming the joints between the various 
lengths of tubes. 

The whole column of tubes, weighing nearly 40 
tons in the case of the largest diameter, had to be 
suspended in the boring, jointed at the surface, and 
lowered gradually as the work of sinking proceeded. 
After lowering a sufficient depth additional tubes 
were fitted to the top of the hanging column, so 
that it was essential the machined ends and joining up 
sleeves should fit accurately and without difficulty 
or delay. 

UNDERCUTTING. 

The diameter of the hole bored was, of course, a 
little in excess of the overall diameter of the sleeves 
forming the pipe joints, in order to admit of the 
tubes sinking as freely as possible without becoming 
fixed fast in the bore by falling earth, &c., in the 
process of sinking. All boring had therefore to be 
done by a process of “‘ undercutting’? by means of 
a large and heavy tool specially prepared for the job. 
This tool was made of an adjustable or collapsible 
design, as it had to pass down inside the cast iron 
tubes and afterwards to be opened out, from the 
ground surface, to an increased diameter as required 
for cutting the bore in advance of the lining tubes 
suspended above it in the well. 

All the pipes and their accompanying sleeves were 
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Fig. 2 Fig. 3 


fitted and marked at the foundry before dispatch 
te ensure accuracy and ease of fitting on the site, 
and they were numbered consecutively throughout 
for purposes of record and for convenient handling. 
At the site of the works the pipes were stored in the 
order they ultimately occupied in the bore wells 
so as to minimise labour of handling and probable 
consequent damage to their surfaces. 

The largest size of cast iron tube was 32}in. inside 
diameter by 12ft. long, the metal being l}in. in thick- 
ness. Each pipe of this diameter weighed about 
2} tons. 

Care was taken to avoid breaking through the 
foundry skin of the metal, and any small projections 
or ridges on the surfaces of the tubes were passed 
undisturbed, without fettling or dressing off, so as 
not to expose the bright metal to the action of the 
water. With the same object in view the machined 
ends of the tubes and faces of sockets were thoroughly 
well covered with a hot bituminous coating during the 
process of jointing up the tubes. 

Before “‘ coating ’’ the tubes they were tested at 
the manufacturers’ works, in the presence of the 
engineer’s representative, by hydraulic pressure to 
200 lb. per square inch. This pressure was main- 
tained for from five to ten minutes, and during 
the test the tubes were smartly struck all over with 
a 2}1b. hammer. After having Passed this test each 
tube was stamped with the engineer’s private mark. 

The manufacturer was required to furnish from 
each running two test-pieces of the metal to be 
actually used in casting the tubes, and the deflection test 
was specified as follows: “‘ A bar, lin. wide, 2in. deep 
and 3ft. 6in, long, when supported on edge on bearings 


3ft. apart, shall sustain a load of 30 cwt., applied at 
the centre, with a deflection of not less than jin. 
The bar shall be tested to destruction.’ All tubes 
rejected by the engineer were required to be broken 
up in the presence of his representative. 


MACHINED ENDS AND JOINTS. 


The ends of the 12ft. tubes were machined down 
for a length of 9in. from 1}in. thickness to lin. thick, 
as shown in Fig. 2, in order to minimise the projection 
of the mild steel sleeves, and so reduce friction against 
the sides of the borings during the lowering of the 
tubes into position. The butt ends of the tubes 
were also machined true and square to the centre 
line, and the joints between the different lengths were 
made by means of mild steel sleeves 18in. long by 
fin. thickness of metal, tapered at the top and bottom 
ends to minimise surface friction. The sleeves and 
machined ends made a first-class close- fitting joint 
which was secured by mild steel studs l}in. diameter, 
spaced according to the load to be carried. The 
number of studs varied according to the weight of 
tubes to be suspended. The studs and all surfaces 
of sleeves and tubes were covered with hot bituminous 
material when put together. 

The joints in the 12ft. tubes for the inner and outer 
linings were staggered by starting with a 6ft. length 
of outside lining and a 12ft. length of inside lining. 
The tubes for the inner cast iron lining had four lugs 
cast on the outer circumference near the bottom of 
each pipe to keep the linings concentric. The double 
cast iron lining was sunk 3ft. into the rock to a total 
depth of issit, so as to overlap the 20in. perforated 
tubes, as shown in Fig. 1. 


PERFORATED AND GUIDE TUBES. 


The perforated or slotted tubes lining the Ashdown 
sand rock, which forms the water-bearing strata, 
are illustrated in Fig. 3. These are of the same 
thickness of metal and are jointed similarly to the 
solid tubes above described. Wherever the lin. 
slots happened to come opposite soft clay beds 
occurring in the Ashdown sand, the slots were filled 
with Portland cement before placing the pipes in 
position, in order to shut out as far as possible any 
iriable material likely to fall off the sides of the 
borings into the insides of the tubes. Accurate 
measurements were taken during boring operations 
by means of the boring rods of the positions and 
depths of the strata bored through. 

At the tops of the borings guide tubes were fixed 
for a depth of 30ft. These tubes consisted of lap- 
welded mild steel pipes, 38}in. internal diameter, 
of metal jin. thick, formed in two 15ft. lengths and 
jointed into one pipe 30ft. long by mearis of external 
welded circumferential butt-straps single riveted on. 


COATING OF TUBES. 

As soon as the cast iron tubes were turned out 
from the foundry they were put through the hydraulic 
pressure test, and those passed as satisfactory were 
at once machined at the ends as described, and then 
coated with as little delay as possible to avoid rust. 
The tubes, having been cleaned free from mould, 
sand, &c., were then fully immersed in a bath of 
clean, hot water at full boiling temperature, to remove 
carbon, dirt or other foreign material, and were not 
removed from the bath till they had acquired the 
temperature of the water. Upon removal from the 
hot water bath the tubes were separately wholly 
immersed vertically in a hot solution of the bituminous 
coating according to the Dr. Angus Smith process 
at a temperature of from 300 deg. to 350 deg. Fah. 
The pipes remained in the solution for some minutes, 
and were then gradually withdrawn and allowed to 
drain off by suspending them in a vertical position. 
The coating fumed freely and set hard within an 
hour. To avoid pin-holes and to render the coatings 
more uniform the tubes were twice dipped as above 
described. The bituminous mixture consisted of 
refined coal tar, pitch, linseed oil and resin, heated 
in @ suitable furnace, and the whole process resulted 
in a good, firm durable coat upon all castings used. 
Similar bituminous composition was used hot on 
the site of the works whilst putting the tubes together 
for lowering into the borings. 

Before dispatch by rail the tubes were all packed 
with soft material to avoid damage to the coatings in 
transit. The bright machined parts were also coated, 
but this coating had to be cleaned off immediately 
before jointing up the tubes in order to permit of 
the spigot ends entering the mild steel sleeves. A 
fresh hot coating was then applied and the tube 
slipped “home ”’ into its appropriate sleeve and the 
studs inserted. 

CEMENT GROUTING. 


The Portland cement grout used in the annular 
space between the inner and outer linings and at the 
back of the outer lining was mixed to a thick creamy 
consistency, and all passed through a fine wire 
netting sieve of about jin. mesh in order to remove 
all lumpy. or unmixed particles. In one boring the 
grout was simply poured into the tops of the annular 
spaces to be filled, thereby forcing out the water. 
The grouting thus continued until all spaces were 
full and the thick grout appeared at the tops of 
the tubes. 

In the second boring, which was of exactly the 
same size, the grout was inserted by a different 





method in order to check the quantity of cement 


used and to confirm the assumption that the spaces 
had been solidly filled. In this case a lin. diameter 
pipe was passed down the annular space for the 
purpose of conveying the grout down to the bottom 
of the cavity to be filled. The lin. pipe was fed 
with grout from a Greathead grouting cylinder and 
forced forward by compressed air. After discharging 
the contents of the grouting cylinder the lin. pipe 
was raised in the annular space by a previously 
calculated amount, so as just to reach the surface 
of the last deposit of grout. This process was con- 
tinued until the space was quite full. On comparing 
the weight of cement used in this case with that 
used in the boring first grouted up it was found to be 
identical within a very trifling amount. All grouting 
operations once started were continued day and 
night, if necessary, without intermission. 


SETTLEMENT OF LINING TUBES AND PILING. 

Some few weeks after the 20in. tubes took their 
bearing on the bottoms of the borings these tubes, 
owing to their considerable weight and to the gradual 
softening of the strata due to the access of water 
thereto, commenced sinking, and, if not arrested, 
the linings would soon have lost the necessary lap 
provided at the top of the 20in. perforated tubes. 
It was ascertained during boring operations that the 
principal water-bearing fissures occurred some distance 
up from the bottoms of the borings, and in view of 
this, in order to arrest the further settlement of the 
20in. tubes, a cement grout plug about 7ft. in depth 
was placed at the bottoms of the two bores at a 
depth of 336ft. from the surface. Upon the setting 
of these plugs the sinking of the cast iron linings 
was completely stopped. Should it ever become 
necessary to sink the borings deeper at any future 
date, the cement plugs could be bored through with 
a smaller diameter hole without difficulty. 

Owing to internal side slips in the borings when 
sinking through the clay, the bottoms of the *‘ boring 
pits,” near the ground surface, partially subsided, 
and, in view of the proximity of heavy engine founda- 
tions and high-pressure pumping mains, and also 
having regard to the risk of the lining tubes being 
pushed out of plumb by. the settlements in the clay, 
the whole of the upper parts of the borings had to 
be encased in rectangular surrounds of water-tight 
interlocking steel piling. This proved a considerable 
advantage in holding the ground in position and also 
in excluding surface water from the work. 

At this stage, the carrying capacity of the ground 
having become uncertain, it was decided to distribute 
widely all the weights to be carried at the ground 
surface, including boring machinery, steam winches 
and tackle for carrying the weight of the cast iron 
linings suspended in the borings. A number of 
12in. by 12in. pitch pine piles were therefore driven 
inside the steel piling enclosures, and by means of 
girders 18in. deep by about 30ft. long the whole of 
the surface weights were well distributed over the 
tops of the steel piling and pitch pine piles already 
mentioned. By these means the bottoms of the 
boring pits and the immediately adjoining ground 
were relieved of all excessive weights. 

Neither the steel nor the wood pilings were after- 
wards removed, as they are intended to support 
adjoining foundations and also to afford bearings 
over which more widely to distribute the weights of 
the pump head castings and machinery connected 
with the permanent engine-house and plant. The 
steel piling was, on the completion of the job, cut 
off to the required levels by means of the oxy-hydrogen 
flame apparatus. Throughout the work pumping 
from the borings was avoided as far as possible, so 
as not to create a suction and disturbing action on 
the clay sides of the borings. 

On completion of the borings their perpendicularity 
and true alignment was tested by carefully suspending 
suitable metal discs down the bores. These discs 
were carried in one case by means of a fine wire, 
and in another case, as a check, by means of a line 
of screwed tubes. Underneath the metal discs lights 
were fixed behind a reflector so that a uniform ring 
of light could be seen around the margin of the discs. 


YIELD AND COST. 

The yield of the borings was tested by the writer 
for one week by means of compressed air, and the 
discharge was at the rate of 30,000 gallons per hour 
from each well. A larger supply could have been 
drawn had the necessary plant been available. 

The contractors for the sinking and lining of the 
bore-wells were Messrs, Isler and Co., of Southwark, 
and the cast iron lining tubes were manufactured by 
the Stanton Ironworks. The total cost of the two 
bore-wells complete was just under £6000. 








STEEL articles that have been tempered or blued, and 
show a light colour, either straw or blue, states the Brass 
World, cannot be tinned without first removing the thin 
film of oxide which gives colour to the hardened and 
tempered steel. A bath of dilute hydrochloric acid is 
necessary to remove this thin film of oxide. It will 
require only a few seconds’ immersion to do it, after 
which the object should be dipped into the lead and tin 
bath while wet. It is immediately placed in the melted 
bath, as soon as it comes from the acid, and the lead and 
tin alloy will coat the surface and form a foundation 





for soldering. 
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IRON AND STEEL INSTITUTE. 
No. I. 


THE spring meeting opened in the Hall of the 
Institution of Civil Engineers yesterday. The retir- 
ing President (Mr. Arthur Cooper) occupied the chair 
at the opening of the session. There was a good 
attendance of members, those’ present including the 
incoming President (Sir William Beardmore), Sir 
Robert Hadfield (past-president), Sir Hugh Bell 
(past-president), Dr. J. E. Stead, Mr. Ellis, Mr. F. W. 
Harbord, Mr. Benjamin Talbot, Mr. Ainsworth, and 
other vice-presidents and members of Council. 

The annual report, an abstract of which was read 
by the Secretary (Mr. G. C. Lloyd) stated that :— 

There were 38 new members elected during the year, a figure 


considerably below the average. The total membership of 
the Institute on December 31st, 1915, was :-— 


URS ie nla. Yi lenale inh. naga nia cme eee 1 
Honorary members Dp sept ts.- am) he ae 4 
Life members Be 65 
Ordinary members. . 1,923 

Total - 1,993 


The question of the position of those members, subjects of 
the countries with whom the United Kingdom is at war at the 
present time, having been raised at the last annual meeting, it 
was decided to amend the by-laws of the Institute so as to 
provide for the future that, in the event of war existing between 
this and other countries, citizens or subjects of which are 
honorary members or members of the Institute, such honorary 
members or members shall ipeo facto cease their membership. 
At the autumn meeting new draft by-laws were prepared with 
the object of giving effect to the resolution passed at the annual 
meeting, and these will be submitted for final consideration at 
the present meeting. 

The accounts show the total receipts for the year to have 
been £5759 15s. 5d., and the expenditure to have been 
£4775 5s. 3d.; the excess of income over expenditure is thus 


pe 10s. 2d. The corresponding figures for recent years are as 
ollows: — 
Receipts. Expenditure. 
2 s d, £ « d. 
1910 6,428 65 5 5,811 18 9 
1911 6,399 3 11 6,625.19 7 
1912 6,483 15 6 5,793 7 8 
1913 6,591 °19 7 6,273 6 5 
1914 6,310 8 0 5,805 16 1 


Owing to the war, the publication of the Carnegie Scholarship 
Reports received in 1915 has been postponed to 1916, when they 
will be issued, together with the reports for that year, as a single 
volume consisting of two parts bound together. 

The Bessemer Gold Medal for the year 1915 was presented to 
Mr. Pierre Martin, the inventor of the Martin process for the 
manufacture of steel. Mr, Martin’s state of health unfortunately 
prevented his being present to receive the medal, and Mr. de 
Fleuriau, deputy of his Excellency the French Ambassador, 
kindly received it for transmission to him. The Council regret 
to have to record that Mr. Martin died a few days after the 
presentation, at the age of ninety-four. 

The Andrew Carnegie Gold Medal for 1914 was presented to 
Mr. Eugene Nusbaumer, of Paris, for his valuable researches on 
the testing of materials made in connection with the Carnegie 
Scholarship awarded him in 1912. 

Applications for the awards of Carnegie Research Scholarships 
were received from eleven candidates. After careful considera- 
tion of the qualifications of the candidates, four scholarships, 
each of the value of £100, tenable for one year, were awarded 
respectively to Messrs. E. L. Dupuy (Paris), J. A. N. Friend 
(Worcester), W. D. Helderman (Utrecht), and T. G. Thompson 
(Seattle, U.S.A.). Further grants of the value of £50 each were 
awarded to Messrs. H. M. Boyston (Cambridge, U.S.4.) and H. 
B. Cronshaw (Cambridge, Eng.). Particulars of the awards and 
short notices of the careers of the successful candidates have 
been published in Journal No. I., 1915. 

rganisation of Scientific and Industrial Research.—During 
the year 1915 the Privy Council appointed an Advisory Council 
to promote a scheme for the Organisation and Development of 
Scientific and Industrial Research,.and Sir William McCormick, 
Chairman of the Advisory Council, personally approached the 
principal engineering and scientific institutions with a view to 
ascertaining the nature of the industries with which they were 
related, and for the purpose of enlisting their co-operation and 
advice in developing research for the benefit of the industries 
concerned. The Council of the Iron and Steel Institute having 
been invited to discuss the matter with him, appointed a Com- 
mittee, consisting of Sir William Beardmore, ., Sir Hugh 
Bell, Bart., Dr. H. C. H. Carpenter, Dr. Arthur Cooper, Sir 
Robert A. Hadfield, F.R.S., Mr. Frederick Mills, and Dr. J. E. 
Stead, F.R.S. This Committee conferred with Sir William 
McCormick and drew up proposals as to subjects for the investi- 
gation of which a Government grant might be usefully applied, 
and their proposals have been submitted for the consideration 
of the Advisory Council. 





The hon. treasurer (Sir William Beardmore) pre- 
sented the annual statement of accounts for the 
financial year ended December 31st last, which 
showed a total balance of income over expenditure on 
general account of £542 and on the Carnegie Scholar- 
ship Fund of £442. 

The annual report and the statement of accounts 
were, on the motion of Mr. Arthur Cooper, unani- 
mously adopted. 

The next business had relation to the alteration 
of the by-laws designed to deal with the question of 
enemy alien members. } 

Mr. Arthur Cooper said it would bé within the 
recollection of members that the question came up 
for discussion a year ago, when strong opinions were 
expressed as to the need for taking measures for the 
expulsion of enemy alien members. As a result, 
an amendment of the by-laws to meet the desire of 
the members was framed and submitted to the 
meeting in September last. These amended by-laws 
were now before the meeting, not for discussion— 
the time for that had passed—but for acceptance or 
rejection. He therefore proposed that the text of 


the by-laws as amended at the autumn meeting 
should be as follows :— 


““(1) In the event of a state of war existing 
between the United’ Kingdom and any other 
country or State, all members, honorary members, 
and honorary vice-presidents who shall be subjects 
of such enemy country or State shall forthwith 





cease to be members, honorary members, or 
honorary vice-presidents of the Institute, but they 
shall be eligible for re-election after the war in the 
usual manner.” 

‘*(2) The Council shall have absolute power to 
remove from the list of members of the Institute 
the name of any member, whether ordinary or 
honorary, for wilful contravention of the by-laws 
or for any other reason which seems to them 
sufficient, and such ordinary or honorary member 
shall thereupon cease to be a member of the Insti- 
tute.” 


Mr. Ritchie seconded the resolution, which was 
unanimously adopted. Mr. Ritchie moved a vote 
of thanks to the retiring President. He was sure, 
he said, that Mr. Cooper had commended himself 
to every member of the Institute, not only by the 
attention he had given to its affairs, but by the 
kindness and courtesy with which he had carried out 
his duties from first to last. 

Mr. Beardmore seconded, and the resolution was 
cordially adopted. 

Mr. Arthur Cooper, in acknowledging the vote 
of thanks of the members, said he was to be 
succeeded in the chair by Sir William Beardmore, 
who had been associated with the industry in Scotland 
for many years. Commencing his business career 
at the age of fourteen, the incoming President had 
served his apprenticeship in the Parkhead Forge, 
passing through all the various departments of the 
works. Impressed with the idea that scientific 
training would be necessary, he attended evening 
classes, and later took a two and a half years’ course 
at the Royal School of Mines. Returning to Glasgow, 
he was appointed assistant manager of the Parkhead 
Works, and afterwards became manager. At that 
time the main activities of the works were devoted 
to the manufacture of ship plates and general steel 
material, but Sir William—then Mr. Beardmore— 
took up the manufacture of armour plate, and devised 
a plan of his own, together with the necessary plant 
for this branch of steel work. He was exceedingly 
successful, and supplied many sets of armour to the 
British and foreign Governments. In the year 1904 
the business of Robert Napier and Sons was acquired 
and the works transferred to Dalmuir, with the title 
of Naval Construction Works, Sir William being the 
chairman of the company. 

The new President became a member of the Insti- 
tute in the year 1878, was elected to a seat on the 
Council in 1891, was made a vice-president in 1905, 
and hon. treasurer in 1912. He was created a baronet 
in the year 1913. Those who took part in the Glasgow 
meeting of the Institute would recall the very hospit - 
able welcome which they received from Sir William, 
who was chairman of the reception committee. 

Sir William Beardmore then took the chair as 
President, and made a brief expression of thanks at 
the honour conferred upon him. 

The first official act of the new President was the 
presentation of the Bessemer Gold Medal to Mr. F. 
W. Harbord. 

Mr. F. W. Harbord, who was born near Norwich, 
was educated at St. Olave’s Grammar School and at 
the Royal School of Mines, South Kensington, where 
he was awarded the Bessemer Medal at the Final 
Metallurgical Examination for the associateship. 
After leaving the School of Mines, he was for a short 
time with Dr. J. E. Stead, of Middlesbrough, and was 
then appointed metallurgical chemist at the works of 
Sir Alfred Hickman and the Staffordshire Steel and 
Ingot Iron Company, Limited, where for seven years 
he was identified with the development of the basic 
Bessemer and basic open-hearth processes. He then 
became manager of the steel works of Hatton, Sons 
and Co., at Bilston, where he had charge of an acid 
Bessemer plantfor the manufacture of tin-plate bars, 
and had the opportunity of acquiring practical experi- 
ence in the tin-plate trade and in the manufacture of 
different classes of Staffordshire puddled iron. In 
1892 he was appointed metallurgical chemist to the 
Government of India at the Royal Indian Engineering 
College, Coopers’ Hill, where he was responsible for 
the greater part of the analytical work connected 
with the Indian Government. Railways. In 1904 he 
was appointed metallurgist to~a Commission sent 
over to Europe by the Canadian Government to 
investigate and report on the position of electric 
smelting in Europe. In 1909 the Transvaal Govern- 
ment invited him to visit that country and report on 
the commercial possibilities of iron and steel manu- 
facture in the. colony, and in this connection he 
investigated the iron ore, fuel and limestone resources 
of the country. He acted as consulting metallurgist 
for some years to the Dominion Iron and Steel Com- 
pany. For eight years prior to the war, he was a 
Civil Member of the old Ordnance Board, and is at 
present a Civil Membef of the new Ordnance Com- 
mittee, and at present is acting as honorary metal- 
lurgical adviser to the Ministry of Munitions. 

He is the author of a standard book, ‘‘ The 
Metallurgy of Steel,’’ now in its fifth edition, and has 
revised and enlarged the sixth edition of Roberts- 
Austen’s “Introduction to the Study of Metal- 
lurgy.”” He is also.the author of various papers read 
before the Iron and Steel Institute, Institution of 
Mechanical Engineers, West of Scotland Iron and 
Steel Institute, Faraday Society, Society of Chemical 
Industry, &c. After the closing of the Royal Indian 





Engineering College in 1905, Mr. Harbord started in 
private practice as a consulting metallurgist and 
chemist at 16, Victoria-street, Westminster, and in 
1908 went into partnership with the late Mr. Edward 
Riley, and is now the senior partner in the firm, having 
laboratories both at Westminster and Finsbury- 
square. . 

He is an associate of the Royal School of Mines, 
Fellow of the Institute of Chemistry, Fellow of the 
Chemical Society, Vice-President of the Institution 
of Mining and Metallurgy, a Past-Vice-President of 
the Faraday Society and a past-member of Council of 
the Institute of Chemistry. 

Mr. Harbord, in acknowledging the gift, expressed 
his sense of the honour conferred by the presentation 
of the highest award of the Institute. The medal 
had been bestowed upon many famous men, and in 
comparison he realised how little he had personally 
done to deserve it. It was, however, given to 
very few to make those discoveries by which industry 
was revolutionised, and all that most of them could 
hope to do was to till their own small patches with 
patience and diligence and care. Reference had been 
made to his book on ‘‘ The Metallurgy of Steel,” and 
he would like to take that opportunity of mentioning 
that without the assistance given in the engineering 
side by his colleague and friend, Mr. John Hall, the 
book could not have been published in the form iv 
assumed. He hoped that in future years he might 
be able to justify the award of the Bessemer Medal. 

The President then delivered an address with which 
we shall deal in our uext issue. 

Sir Robert Hadfield, in moving a vote of thanks 
to the President for it, referred to the fact that 
it was largely due to Sir William Beardmore 
that it had been found possible successfully to utilise 
female labour in the iron and steel trades to meet the 
needs imposed by the war. The address brought out 
some interesting facts. One was that it negatived the 
idea that it was necessary to go to America and the 
Continent for improvements in iron and steel manu- 
facture Since the transformer sheets referred to 
were made in his— Hadfield’s—works in 1903, 
the use of this low hysteresis metal had saved the 
industry very large sums. This question of trans- 
former sheets had taken a long time to develop, and 
that fact should warn inventors against being dis- 
couraged by the slow utilisation of results. 

Mr. Benjamin Talbot, in seconding the vote of 
thanks, said that, arising out of the address, he would 
like to ask if it would be possible for the Institute to 
take some action in connection with the attitude of 
the State towards trade ? 

The President said that the Council would take the 
point raised by Mr. Talbot into consideration and 
make a statement on the following day. 








THE VOLTMETER COIL FOR TESTING 
TRANSFORMERS. 


For exact determination of the high-tension voltage 
in testing transformers an auxiliary winding of a few turns 
placed on the core and connected to an accurate voltmeter 
has been used with success. This method was advocated 
by Mr. A. B. Hendricks, jun., in a paper read before the 
American Institution of Electrical Engineers in 1911, 
but its accuracy was doubted, and it has not been adopted 
to any appreciable extent. Mr. Hendricks, however, 
has recently returned to the subject in another short 
paper presented to the same Institution. He says that 
for precise results at all loads and power factors it is 
necessary that the ratio of the flux linkage of the coil 
and the high-tension winding be a constant, the, flux 
considered being the resultant flux linked with the high- 
tension winding on the main flux plus or minus the leakage 
flux combined vectorially. With the voltmeter coil so 
placed the I.R. drop is the only real error, which is usually 
small, and owing to the vector relationship under all 
ordinary loads it is practically negligible. It is not advis- 
able to compensate for this by the position of the volt- 
meter coil, as the correction would be exact for one value 
of the load and power factor only. The impedance of 
the voltmeter coil itself may be neglected. The accuracy 
of the method depends entirely upon the design of the 
transformer and the position of the voltmeter coil. Ordi- 
narily a dynamometer type of motor indicating effective 
values is employed. If the maximum value is desired a 
sine wave of potential must be employed, or the maximum 
value may be determined by an oscillograph. It is sug- 
gested that much difficulty may be eliminated by the use 
of a true sine wave generator, the avoidance of regulating 
devices and transformer characteristics liable to distort 
the wave. 








CoNSIDERABLE economy in duct space results from the 
use of 3-core cable which has sector-shaped instead of 
circular conductors. This plan is therefore being largely 
employed in modern practice in the United States. In an 
article which recently appeared in the Electrical World 
curves are given showing the outside diameters of round 
and sector-conductor cables, having the same conductor 
areas and thicknesses of insulation. From this it appears 
that whereas with a sectional area of each of the conductors 
of 100,000 circ. mils the outside diameters of the two types 
are about the same, with an area of 500,000 circ. mils the 
outside diam. of the round-type cable is about 16 per cent. 
more than that of the sector type. But something 
depends on the thickness of insulation as well as on the 
carrying capacity of the cable. A modern specification 
is given for 13,500-volt paper-insulated cable of the sector 
type, together with a statement of the tests and guarantees 


required . 
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THE WATER SUPPLY OF MELBOURNE. 
No. II.* 
THE MAROONDAH SYSTEM. 

IN a previous article we dealt with the history of the 
first sources of supply from which Melbourne derived 
its water, and particularly with the Yan Yean system, 
which for upwards of twenty-five years proved suffi- 
cient to meet the needs of the rapidly growing city. 
We shall now proceed to describe the additional 
sources of supply which have been tapped. It 
became evident towards the end of the seventies 
that a time would eventually be reached when the 
water coming down from the Plenty Ranges would 
be too small to meet requirements, and with commend- 
able foresight the authorities began searching for 
supplies in other directions. In 1879 the Water 
Supply Board, which had been formed for the purpose 
of advising the Government, recommended that a 
survey should be made of the Watts River so as to 
see if water for Melbourne could be derived from 
it. The district referred to is shown in the map 
which appeared on page 291 of our issue of April 7th 
last. The engineer entrusted with the investigation 
was Mr. J. H. Davies, who in a report which he 
handed in in May, 1880, pointed out that it was 
practicable to convey Watts water from a point near 
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Healesville to the Preston Reservoir. He estimated 
that the daily flow of the Watts and its tributaries 
amounted to 42,000,000 gallons as an average, and 
to 25,000,000 gallons as a minimum, and he proposed 
the construction of a dam across the Watts Valley, 
which, with a height of 105ft., would hold up 
2,000,000,000 gallons of water. 

Apparently, though Mr. Davies’ scheme was adopted 
in principle, it was not carried out either immediately 
or in its entirety. It was not until 1885 that the 
Water Supply Board recommended that the work 
should be undertaken, and not until the next year 
that the final survey was carried out by Mr. H. W. 
Fuller. Mr. Davies’ proposal had been not only 
to build the dam already mentioned, but to construct 
an aqueduct to Preston reservoir capable of carrying 
50,000,000 gallons of water-_perday. Asactually car- 
ried out the works comprised (1) a goncrete weir with 
a stone coping constructed at the head of the valley 
which it is intended shall eventually be occupied by 
the reservoir, this weir—see Fig. 21, page 378—being 
only sufficiently high to divert the water into the 
pipes forming the first syphon, no provision being 
yet made for storage, and (2) an aqueduct, parts of 
which would only convey 28,000.000 gallons per day. 

The aqueduct is 41 miles long, and 254 miles of it 
are in open contour channel. In the remaining 
length there are twelve tunnels with a combined 
length of 6} miles—three of them being each a mile 











Fig. 1(-—-THE MAROONDAH CHANNEL—ENLARGED SECTION 


long. Th2 rest of the aqueduct is made up of four- 
teen inverted syphons. It may be remarked that 
the tunnels have all been made large enough to pass 
the full quantity of 50,000,000 gallons per day. The 
sections of the aqueduct which conveyed the smaller 
volume of water and of those parts where the full 
sized section has been formed are shown in Figs. 9 
and 10. We gather that the larger sized aqueduct 
was actually used at first for the greater portion of 
the total length. As will be seen, the width is 15ft. 
and the depth 5ft. llin. The fallin the open channels 
and tunnels is lft. per mile. The channel is lined 
with cement concrete or with brickwork in cement. 
The syphons used when crossing the valleys and 
streams were 53in. and 50in. in diameter, these being 
laid with falls of 4ft. and 7ft. 6in. to the mile re- 
spectively. They were constructed of riveted wrought 
iron and they varied in thickness from }in. to jin. 
according to the pressure which they had to withstand. 
In some cases the pressure is raid to be as high 
as 100 1b. per square inch. Ordinarily the syphons 
were laid in the beds of the streams encountered, 
but that at the Plenty River was taken across on a 
wrought iron girder bridge—see Fig. 17. At the 
charging and discharging basins provision was made 
for the accommodation of a second pipe which will 


* No. I. appeared April 7th, 





be laid when it is desired to bring up the capacity | Yarra district, where it could be collected at a 


of the aqueduct to the full amount of 50,000,000 
gallons per day. Each syphon has a scour pipe 
large enough to take the full flow,so that the water 
may be diverted down any of the natural water- 
courses should this be required instead of being 
shut off at the head works. 

The water from the Watts River was formally 
turned on by the Earl of Hopetoun in February 
1891, and on that occasion the name of the system, 
and of the river as well, were changed to Maroondah. 
The Maroondah Aqueduct discharges into the Preston 
Reservoir. It may be mentioned that the watershed 
of the Maroondah, which is mainly on the southern 
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slopes of the Great Dividing Range eastward of 
Mount St. Leonard, comprises about 40,000 acres. 
In order to augment the supply from the Maroondah 
itself, a weir was thrown across the Graceburn— 
see Fig. 22, page 378—and the water thus held up 
was conveyed first of all in an open channel for three 
quarters of a mile, and afterwards in an 18in. wrought 
iron syphon for 1} miles across the Maroondah 
Valley into the main aqueduct. The cross section 
of the open channel is shown in Fig. 11. Later 
on, 7.e., in 1893, the waters of Donnelly Creek, 
which is a tributary of the Maroondah, were also 
diverted into the aqueduct. This was effected by 
constructing a small concrete weir—see Fig. 23, 
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Fig. 12—THE O’SHANNASSY CHANNEL 


page 378—and laying about a quarter of a mile of 
18in. earthenware pipes. In this way an additional 
4,000,000 gallons a day were obtained and the cost 
was only £940. 

By 1907 the population supplied with water had 
increased to 536,540, and the need for further water 
was felt. The carrying capacity of the Maroondah 
Aqueduct was then increased by raising the sides 
of the open channel throughout its whole length, 
this bringing up the carrying capacity to 29,000,000 
gallons per day. The waters of a further stream— 
the Coranderrk Creek—-were also brought into service 
by running a 12in. and 1ldin. extension, 3} miles 
long, from the Graceburn syphon, and building a 


ie over 





Fig.13—WOOD SYPHON, CEMENT CREEK 


diversion weir—see Fig. 24, page 378—over the Creek. 
This work was completed early in 1909. 

The total cost of the Maroondah system had 
reached at the time the report was written £778,944. 


THE O’SHANNASSY AND UPPER YARRA SYSTEM. 

The population was not only increasing, but it 
was tending to build its houses higher and higher 
up, and, in order to avoid pumping, it became 
desirable to seek for a source by means of which 
a high pressure gravity supply might be obtained. 
Hence, rather than build the Maroondah reservoir. 
the Board decided to bring water from the Upper 


height sufficiently great to enable all parts of the 
area under the Board’s jurisdiction to be provided 
with water by a gravity scheme. It accordingly 
applied in February, 1908, for powers to take over 
the watersheds of the O’Shannassy and Upper 
Yarra rivers, which were Crown Lands of some 
90,000 acres in extent that the Government had in 
1888 temporarily reserved from settlement with a 
view to their possible utilisation at some future 
time for water supply purposes. There was some 


Lepper nineteen 














“THe ENGINEER” Swain Sc 


Fig. 14—THE O’SHANNASSY CHANNEL—ENLARGED SECTION} 


delay because of an agitation which was got up 
to complete the Maroondah scheme by the building 
of the dam before entering on the new undertaking, 
and a Royal Commission was appointed in August, 
1909, to inquire into the whole question. This Com- 
mission eventually reported as follows :— 

(a) The Maroondah enlargement, on the 
original basis of a dam to hold up 2,400,000,000 
gallons, would supply an additional 110,000 
persons at a cost of £3 16s. per head. 








Fig. 15—FOOTBRIDGE OVER AQUEDUCT, NEAR O’SHANNASSY 
WEIR 


(6) The O’Shannassy scheme would provide 
an additional 260,000 persons at about £1 16s. 
per head. 

(c) That the quality of the O’Shannassy water 
was excellent, and 

(d) That the O’Shannassy scheme would prove 
the most efficient and economical additional 
supply. 

The latter scheme was therefore sanctioned and 
the necessary lands vested in the Board in February, 
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Fig. 16—AQUEDUCT ON O’SHANNASSY VALLEY SLOPE 


1910. The work of construction was quickly put 
in hand, and by October, 1914, matters were so 
far advanced that a supply at the rate of 20,000,000 
gallons per day were being received in Melbourne. 
The O’Shannassy River rises in the slopes of Mounts 
Strickland, Grant and Arnold, and it effects a junction 
with the Yarra about 8 miles above Arnold. As a 
result of a deep humus and heavy protective forest 
and scrub preserved in their natural state there is 
a very reliable flow, and curiously enough the water 





is described as being, even during periods of heavy 
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rains, ‘‘ absolutely pellucid.”” The river was diverted 
by means of a concrete weir—see Figs. 25 and 26, 
page 378—built across it about 3}? miles above its 
point of confluence with the Yarra. The length of 


the aqueduct is 48} miles and it delivers into a | 


new service reservoir at Surrey Hills. This reservoir 
is on the same level, and is, in fact, connected to 
the service reservoir built in 1891. The aqueduct 
is made up of 23 miles of open or covered channel 


and holds 9,000,000 gallons. It receives supplies 
from Yan Yean through a 32in. wrought iron main, 
and also from the ‘O’Shannassy River. All water 
coming from it has to pass through copper wire 
gauze screens with 900 meshes to the square inch. 
A main is laid southwards from it to Oakleigh. It is 
over five miles long, and for the first two miles it is 


| 24in. in diameter, the remainder being in part 2lin. 


of the cross section shown in Fig. 12; three tunnels | 


of a total length of a little over half-a-mile and 6ft. 
and 7ft. in diameter ; 22} miles of steel pipes 34in. 


in diameter and in part 18in. A 12in. branch runs 
from it to South Brighton, from which place pipes 
have been laid by the Moorabbinshire Council to 


| Cheltenham, Mentone, and Mordialloc. 


and 36in. in diameter, some of these being riveted, | 


but the majority being of the lock bar type; one- 
quarter of a mile of reinforced concrete pipes 38}in. 


in diameter ; and 2 miles of wood stave pipes from | 
30in. to 36in. in diameter—see Fig. 13. which shows | 
| bridge. 


the pipe in trench before the soil was filled in. The fall 


given to the channels was 2.1ft. per mile, while in | 


the pipe lines it varies from 16ft. to 42ft. per mile. 
The tunnels were constructed to convey 60,000,000 
gallons of water per day. The sections in channel 
of the size shown in Fig. 12 are intended to convey 
20,000,000 gallons per day, but in parts the full 
section as shown in Fig. 14 has been put in, and it 
is designed to carry 60,000,000 gallons per day. The 
large size given to the tunnels and parts of the 


| can contain 24,500,000 gallons. 


During 1894 a 36in. pipe was laid from Preston 
reservoir through Northcote, Collingwood and Rich- 
mond as far as Wellington Parade, and was extended 
to Commercial Road, Prahran, by a 30in. wrought 
iron pipe across the Yarra at Punt Road over a foot- 


In 1909 a second service reservoir with reinforced 
concrete walls was completed at Preston. Its top 
water level stands at 326.5ft. above the sea and it 
In October, 1911, a 
new circular service reservoir to contain 1,000,000 
gallons was built at Heidelberg. It stands at 325ft. 
above sea level. In 1911, to provide for the in- 
creasing requirements of the south-eastern suburbs, 
a new main 24in. and 2lin. in diameter was laid 


reached is as.much as 4330ft. and the route traversed 
by the line is such that in the region of the summit there 
are no less than four miles of snow sheds. The new line 
will reduce the length between the two places mentioned 
by about 44 miles ; there will only be 6.61 miles of maxi- 
mum gradient of 2.2 per cent.; the greatest elevation 
reached will be only 3791ft.; the use of snow sheds will 
no longer be necessary ; the total curvature will be much 
reduced and several loops being altogether done away 
with. 

These very important improvements are not, of course, 
being effected without considerable expense. It is said, 
in fact, that some £2,400,000 are being laid out on them, 
but the saving in running costs which will be realised 
will be very great, for not only will less locomotive power 
be required to carry on the same traffic but there will 
not be the same trouble in keeping the line free from 
snow during the winter. 

The tunnel is to be 24ft. high and 29ft. .in greatest 
width. Saving for something under 490 yards at each 
end, where the material traversed consists of clay and 
boulders, the boring is through mica schist and quartzite 
rock. In the latter portion there is to be no lining, but 
for the softer materials a concrete lining is being used. 
The greatest depth of rock above the tunnel is very nearly 
5700ft. 

A feature in the boring of the tunnel is the employment 
of what is termed a “ pioneer bore,” which is a subsidiary 
heading driven parallel to the centre line of the main 
tunnel at a distance, for the major portion of its length, 

















Fig. 17—PLENTY RIVER 





Fig. 19—SYPHON OVER RIVER YARRA, NBAR WOORI YALLOCK 


aqueduct has been chosen so that at some future | from Oakleigh to Moorabbin for the supply of Brighton, | 
time it may be possible to bring in the waters of the | Moorabbin, end the population along the Bay frontages | 
Upper Yarra and its tributaries in the remaining as far as Mordailloc. In connection with this work | 
portions of the 115,000 acres of reserve which have | a new service reservoir to contain 10,000,000 gallons | 


SYPHON, GREENSBOROUGH 





Fig. 18—SCREENING CHAMBERS, JUNCTION 


BASIN, NEAR PRESTON 





not yet permanently been vested in the Board. To} was constructed at Notting Hill, two miles east of 


do this, however, extensive and costly additional | Oakleigh. 
works, including tunnels, aqueducts, syphons, weirs, | and it is filled from the Surrey Hills reservoir by | 


&ec., will have to be carried out. The total amount | 


Its bywash is 332.5ft. above sea level, 


way of Oakleigh. Finally, to increase the storage 


Fig. 20—SYPHON 





OVER WOORI YALLOCK CREEK 


of some 45ft. from that centre line. This subsidiary 
tunnel measures 7ft. by 8ft. in cross section and from it, 
at intervals of something over a quarter of a mile, cross 
galleries are driven in the direction of the axis of the 
main tunnel, and when this axis is reached, the main 
borings are begun in both directions. The tunnel there- 
| fore is being bored from a number of faces at the same 
time, boring also proceeding from the two portals simul- 
| taneously. The method of boring employed is first of all 


expended on the O’Shannassy system to the 30th | during hot weather a new reservoir was built at | to run a heading 8ft. by 11ft. on the centre line of the 


April, 1915, was £426,890. Various views of the | Preston in 1913. 
| and its top water level is 326.5ft. above the sea. 


aqueduct are given in Figs. 15, 16, 17, 18, 19, and 
20, and in Figs. 27 and 28 on page 378. 

The aqueduct is taken along the slopes of the | 
main Yarra Valley to a point near Launching Place, | 
whence it passes through Wandin to Olinda, near 
Lilydale. At this place it is at a level of 671ft. above 
the sea, and it can either deliver its water through 
screening chambers into a reseryoir capable of con 
taining 11,000,000 gallons, or pass round it by 
means of a bye-pass. From this reservoir the aque- 
duct passes to Surrey Hills, vid Mitcham, 510ft. 
above sea level, and 34 acres of land have been 
purchased with the idea of constructing at some 
future time service reservoirs to hold 60,000,000 
gallons of water. es 

ADDITIONAL WORKS. 

The reservoir at Surrey Hills was finished in 1892. 

It stands at an elevation of 430ft. above the sea 





Its capacity is 26,300,000 gallons 








A LONG TUNNEL IN BRITISH COLUMBIA. 


Tuts year will in all probability witness the completion 
of what will be the longest railway tunnel on the North 
American continent. It is on the line of the Canadian 
Pacific Railway Company, and is being driven through 
the Selkirk Mountains in British Columbia, passing under 
Mount Macdonald. When finished the tunnel will be 
exactly 26,400ft.—or five miles—long, and it will be 
longer than any other tunnel in North America by three 
quarters ofa mile. It is on a new line constructed between 
Beavermouth and Cambie, and lies between the 80th and 
the 90th mile posts west of Field. The old line which 
is being supplanted has some extremely heavy gradients. 
Indeed, there are no less than 22.15 miles of maximum 
gradient of 2.2 per cent., or 1 in 45.45, in a total length 
of less than 30 miles. Moreover, the maximum elevation 





tunnel, and to excavate out to full section from that 
| heading. Generally speaking, the grade of the “ pioneer 
| bore ” is 10ft. above the subgrade of the main tunnel, 
| but the eastern portal is 53ft. above grade and the western 
| portal 135ft. above. The cost of driving this “* pioneer” 
| bore was naturally heavy, but as the railway company 
| is paying a premium on every day saved on the contract 
time, and as the subsidiary tunnel has very materially 
hastened and cheapened the construction of the main 
tunnel, the contractor fully anticipates that the result 
will be that the money laid out will be more than counter- 
balanced by the savings effected and the bonus earned. 

Besides the tunnel the new piece of line has necessitated 
some other heavy works. There is, for example, an 
embankment some 1} miles long which contains 900,000 
cubic yards of material. At the western portal there is 
a cutting having a maximum depth of 80ft. which entailed 
the excavation of some 300,000 cubic yards of material. 
In the cutting at the approach to the eastern portal 
100,000 cubic yards had to be removed. Work on the 
undertaking was only begun in June, 1914, but it is 
anticipated that it will be completed in September of 
this year. 
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SURFACE TENSION EFFECTS IN THE INTER- 
CRYSTALLINE CEMENT IN METALS AND 
THE ELASTIC LIMIT.* 


By F. C. THOMPSON, M. Met., B.Sc., Demonstrator in Metallo- 
graphy in the University of Sheffield. 


DvuRING recent years very considerable attention has been 
paid to the intercrystalline boundaries in metals. Among the 
many remarkable facts which have been elicited, none is more 
curious than their great strength. It is a fact which could not 
have been foreseen that in a normal ductile metal, such as 
iron, fracture under tensional or torsional stress does not occur 
in the regions between the grains, but passes through the bodies 
of the crystals themselves. The films are of only ultra-micro- 
scopic thickness, something of the order of 10° or 10 centi- 
metres. It is then only by assuming a tensile strength for the 
amorphous metal of an order altogether beyond any for which 
there is justification that the necessary rigidity of the mass can 
be explained, so long as the strength of the intercrystalline 

_ Cement itself is assumed to be the cause. 

It is, however, still possible to frame an adequate hypothesis 
on the basis of the theory of the amorphous intercrystalline 
cement. Ateach crystal boundary crystalline matter is separated 
by what is essentially an under-cooled liquid from other 
crystalline material, and surface-tension attractions similar to 
the well-known attraction which occurs between two glass plates 
separated by a film of water, may be expected. It is to such 
forces that the strengthening effect on the mass of the metal of 
the crystalline boundaries is here referred. Other examples of 
the effects of such forces are common. The face of a cube of 
copper can be polished until it will merely by adhesion to a 
similarly polished face, support eleven other similar cubes, 
each square centimetre of surface supporting nearly 100 grammes. 

When two similar plates are separated by a thin film of a 
liquid which wets them, an attraction occurs, the force of which is 
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Where A is the area of the plates wetted by the liquid, 
T is the surface tension of the liquid, and 
d@ is the thickness of the liquid film. 


At the crystalline boundaries in metals closely similar con- 
ditions obtain, and the same equation may be applied. In this 
case, however, not the atmospheric pressure, but the vectorial 
forces of crystallisation must be postulated as the source of the 
attraction. Working on this assumption, almost all of the more 
important mechanical properties of metals receive an adequate 
explanation. From this point of view, the exceeding thinness 
of these boundaries is the reason of their remarkable strength, 
since, according to equation (1) the attraction between the 
grains which opposes their separation under stress is inversely 
proportional to their distance apart. 

Static Stresses—It is in the highest degree important to 
determine to what extent the requirements of such a hypothesis 
are in accord with the well-known effects on metals of strains 
both static and dynamic. During the application of a gradually 
increasing tension to a specimen of a normal metal, the effects 
produced will, so far as the intererystalline films are concerned, 
remain small, so long as the stresses applied are less than the 
resolved part, in the direction of the stress, of the resultant 
attraction of the weakest intercrystalline surface. These con- 
ditions correspond to stresses less than the elastic limit. The 
elongation resulting from such tensions will be the sum of the 
true elastic extension of the crystals, and of that due to their 
mutual separation. If the force be temporarily removed, the 
increase of length will disappear, the true elastic deformation 
disappearing with great rapidity, though the velocity with which 
the intercrystalline attractions will draw the grains back to their 
original positions may quite conceivably be much less. When 
the pull on the test piece is increased until it becomes equal to 
the sum of the small attractions between adjacent crystals 
across the weakest surface, the elastic limit is reached. A 
further increase of stress overeomes the adhesion of crystal to 
crystal ; these are then drawn apart and permanent set occurs. 
The formation of more amorphous material by the local destruc- 
tion of the space lattice of the crystals, or actual flow of the 
non-crystalline modification from regions of greater pressure, 
prevents actual fracture occurring between the different grains. 

This increase in the thickness of the films surrounding the 
crystals results in the reduction of the interfacial attractions 
which hitherto have been sufficient to withstand the stress 
applied, and at this point ita the test a period of marked instability 
occurs. Every increase of the load, by increasing the thickness 
of the film, lowers the capability of the specimen of further 
resistance, and a more and more rapid elongation occurs. This 
is the yield point. The surface-tension theory of the strength 
of the crystal boundaries thus affords an tl tisfactory 
explanation of the loss of resistance of a metal to stress at the 
yield point, and of the almost liquid-like flow which occurs there. 

Once plastic flow has set in cleavage slipping occurs within 
the crystals. On each plane of slip more of the vitrecus modifica- 
tion is formed, across which the same attractions exist as 
between the crystals themselves. Under each load such slippin; 
will occur as will counterbalance the new stress by the are Ls 
area across which the forces can act, and the material commences 
to stiffen up again, though at a rate which is not readily deter- 
minable. e qualitative agreement between the demands of 
the theory and the normal stress-strain diagram is thus prac- 
tically perfect. 


The author then enters into a discussion of the 
thickness and strength of these films, and gives the 
following table for various metals :-— 











TABLE I. 
$ Het Surface tension 
Elastic limit. : 
Material. x 10 * dynes per A films. Thickness of films. 
sq. centimetre. ynes per Centimetres. 
sq. centimetre. 
Tead .. .. 0.93 443 9.5 x 10°¢ 
Antimony... 1.04 285 5.6 x 10°¢ 
Se 1.86 501 ‘4 x. 
Silver .. 2.17 1040 9.5 x 10-¢ 
Copper 2.35 1246 11.0 x 10°¢ 
Zine .. 4.08 726 3.85 x 10 ¢ 
Nickel kalo 17.8 1350 1.52 x 19°* 
Iron (annealed) 5 14.8 1350 1.82 x 10 ¢ 
Iron (normalised) .. 18.6 1350 1.45 x 10°¢ 
Tron (quenched an 
tempered) .. .. 21.6 1350 1.25 x 10-¢ 











The number of metals, the thickness of the intercrystalline 
films of which have been measured, is too small to draw any 
sweeping generalisation. It is very interesting, however, to 
note that, without exception, the films decrease in thickness in 
passing from left to right of the periodic table. Thus copper, 
zinc, iron and nickel all occur in the first long period in groups 
1, 2and 8. The thickness of the copper films is 11.0 x 10-6 cen- 
timetres, that of the zinc 3.5 x 10-6, and of the iron and nickel 
1.5 x 10% em. The decrease of the thickness of the films in 
the samples of iron as the rapidity of cooling of the samples of 
iron increases is noteworthy. 

Dynamic Stresses.—We may now turn our attention to a 
consideration of the effects of alternating stresses, on the basis 
of the surface-tension theory. When a tensional stress is applied 





* Iron and Steel Institute. Abstracted. 





to a normal metal the withdrawal of adjacent crystals will be 
very small if the stress applied is small compared with the mutual 
attraction between the grains. When, however, the two stresses 
become comparable a more marked separation should occur, 
and this increase of film thickness of equation will result in a 
lowering of the resistance to further stress. The resistance, 
therefore, of a metal to alternating stress should be infinite for 
small stresses. Beyond a certain limit, however, it should 
commence to decrease, ultimately becoming zero when the 
stress applied is great. The results of many experimenters in 
this field of work are of exactly this type. 

The theory of surface tension is of great interest also in con- 
nection with the influence of the rapidity with which the stress 
is applied. The sudden stretching of a soap film is accompanied 
by a very distinct cooling. If, however, the stretching be done 
slowly, the temperature is intained constant. by the inflow 
of heat from the surroundings. Now, since the surface tension 
of a liquid increases as the temperature is lowered, it will be at 
once seen that if the theory be true which connects the elastic 
limit of a metal with the surface tensions between the crystalline 
grains, the rate at which a stress is applied should produce a 
distinct difference of mechanical properties. The influence, 
however, will be less in metals than in many other materials, 
on account of the high thermal conductivity of the former, 
while it should be greater in large masses than in fine wires, 
since in the latter case the inflow of heat can occur much more 
quickly than in the former. It is also to be expected that only 
in cases of very rapid loading will any appreciable effect be 
observed, since at all more moderate rates the conduction will 
be sufficiently great to maintain isothermal conditions. 

Some further details, all pointing in the same direction, may 
here be noted, Hanriot has recently shown that a cube of metal 
subjected on every face to considerable hydraulic pressure was 
appreciably hardened, although no distortion of the crystals 
could be detected microscopically. Cleavage slipping, there- 
fore, presumably did not occur, so that the hardening was not 
due to an increase in the quantity of the amorphous modifica- 
tion. The result admits of a simple explanation in view of the 
theory under consideration. Pressure from all sides would tend 
to produce closer contact between adjacent crystals, so that the 
film thickness would be decreased, and the attraction increased 
proportionately. 
he behaviour of a test piece of normal ductile metal, stressed 
in tension, after its maximum stress has been reached, is charac- 
teristic and familiar. The waist that is formed at a certain point 
of the specimen is an indication of a condition of marked 
instability and of a continuous | 1ing of the resist to the 
pull applied. Such instability is closely similar to that found 
in cylindrical soap films, in which the length of the film exceeds 
the semi-circumference. If the interiors of two such long films 
are connected, a film which is already bulging out grows bigger 
and bigger until it bursts, while one whose sides are curved 
inwards collapses. Now the usual test pieces are of a size corre- 
sponding to these unstable films—e.g., the common type 2in. 
long and 0.564in. in diameter—and in these, when the maximum 
stress is reached, a condition approximating to the mobility of 
a fluid is reached. Under the influence of surface-tension forces 
this unstable condition results in lateral contraction commencing 
at a certain point, which contraction then increases until the 
test piece breaks. It is a well-known fact that very short pieces 
show much less elongation and reduction of area at the point 
of fracture than do longer ones. In such cases the cylindrical 
film is always stable. It is possible that to this fact should really 
be attributed the practically recognised result that the enlarged 
ends of the test piece diminish its drawing out. Such test pieces 
also give distinctly high tensile strength th.n do longer, thinner 
ones. 

Application of the Theory to Iron and Steel.—The surface- 
tension theory of the elastic limit here outlined has been examined 
hitherto in connection with the properties of simple metals free 
from the complicating influences of allotropic transformations, 
or of the addition of other substances. The extension of the 
theory to steels is a matter of great difficulty, but its very general 
applicability to the si cases considered renders belief in 
its action in the less simple ones easier. The stress-strain di 
of a normal mild steel is, as has been shown, in complete accord 
with the theory. Alternating stress tests also give results which 
are to be expected, and which can be readily explained. We 
have already seen that the theory affords the explanation of the 
well-recognised fact that a finely crystalline metal is more 
dependable than a coarse one. The larger areas over which the 
surface-tensi ttracti can occur, giving a corresponding 
higher elastic limit on which the dependability from the point 
of view of engineering construction largely depends. In a similar 
fashion it is to be expected that the degree of fineness of division 
of the carbide of the 

pable of infil ing the mechanical properties. Again, 
exactly the same fact is capable of offering a partial explanation 
of the remarkable properties of certain alloy steels. The very 
remarkable influence of vanadium on steel is now well known. 
Even when the addition does not exceed 0.2 per cent. Since 
almost the whole of the metals intentionally added in practice 
render the microstructure of the alloy fine, both as regards the 
size of the individual crystals of ferrite and of the carbide plates 
in the pearlite, the theory would demand that, as is actually a 
fact, these steels should all be characterised by elastic properties 
far superior to those of an alloy of iron and carbon only. 

Concerning the properties of steel hardened and tempered, 
little can be said. Shanine in the condition of the carbide, 
and, conceivably also, of the iron itself, render the problem so 
complex that the unravelling of a single thread is well-nigh 
impossible. It may be noted, however, that the tempering of 
such a steel yields a pearlite in its maximum degree of fineness, 
which csexists with a yield point of about 60 tons per square inch. 

It has thus been shown that the refining action on the scale of 
the crystallisation of a steel resulting from the addition of other 
metals produces a high elastic limit, as the theory demands. 
It is possible, however, to explain the refining action itself from 
which such fundamentally important practical results accrue 
as a result of the fact of surface tension. When a mass is 
crystallising, either from fusion or in the solid, at a critical 
temperature, the existence of surface tension at the boundaries 
tends to diminish the surface area across which it acts, or, in 
other words, to promote crystal growth. Now, the general— 
though not universal—tendency of an added element, if it enters 
into solution, is to reduce the value of the surface tension—in 
other words, to render the smaller crystal less unstable. Hence 
the addition of an alloying element which is present in solution 
exerts a tendency to reduce the size of the crystal. This action, 
well illustrated in nickel, reg > i or tungst 
steels, is, however, equally well defined in non-ferrous alloys, 
the addition of nickel to a 70/30 brass producing the “ nickel 
silvers,” or the addition of manganese—even 0.25 per cent.— 
to these resulting in every case in a profound diminution of the 
crystalline size. 

The author then considers at some length in what 
way the mechanical properties of a steel should alter 
as the carbon content is increased, and concludes his 
paper with the following summary :— 

(1) The idea previously put forward by several workers that 
surface-tension forces act within the amorphous modification 
between the crystalline grains in a metal is adopted and utilised 
to give a measure of the elastic limit. 

(2) The theory affords an explanation of the elastic limit, 
yield point and the chief effects of strain both static and dynamic 
on metals. 


(3) By the aid of the relationship E = a where E is the 
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elastic limit, and T the surface tension of the non-crystalline 


pearlite in steel is amongst the factors’ 





material, a measure of the thickness of the films d in several 
metals can be obtained. 

(4) The loss of strength of a metal such as copper—free from 
the complicating influence of allotropy—as the temperature is 
raised, receives a ready explanation in terms ofthe theory. _ 

(5) The increased elastic limit of alloy steels, compared with 
a plain carbon steel, and of steel with a fine structure eo are 
with the corresponding coarser material, is in accord with the 
theory’s d ds. The change of strength of steel with the 
carbon content can be foretold, and is in accord also with practical 
observation. z 

(6) The conditions governing the tensile strength or hardness 
of a material and its elastic limit, though running parallel, are 
yet distinct. The hardness is due chiefly to the composition of 
the crystalline part, the elastic limit depending on the inter. 
crystalline boundaries. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





“THEORY AND PRACTICE IN THE FILTRATION OF 
WATER.” 


Srr,—I have carefully read Mr. Clemence’s letter which was 
published under the above heading in your issue of the 28th ult., 
and I have also studied that gentleman's paper, and was present 
at the meeting of the Institution of Mechanical Eng 3 at 
which he read an abstract of it. The letter ap to call for 
certain remarks, but before dealing with it I should like, with 

our permission, to ask Mr. Clemence two uestions. These 
I should have propounded at the meeting but for the facts that 
the discussion was to my mind unduly curtailed, and that, not 
being a member of the Institution, I hesitated to thrust myself 
forward when it was the evident desire of the President to bring 
the meeting to a close as soon as possible. } 

The points on which I desire information are the following :— 
What is the total depth required for a multiple filtration plant 
as compared with that necessary for a slow sand filter dealing 
with the same volume of water with a given area and in a given 
time, and (2) how long does the final filter in a multiple filtration 
plant take to reach its maximum efficiency ? 

It appears to me that, as regards question No. 1, a greater 
depth might be required for the ae plant, considering the 
various beds and aerating cascades which are necessary, than 
would be required for a single slow sand filter bed. This greater 
depth might in some cases be a matter of considerable moment. 
It might make just all the difference as to whether or not pump- 
ing were required. Then, as to question No. 2, it appears to 
me quité possible that the final filter in multiple filtration plants 
must take considerably longer to get into condition than does 
the ordinary slow sand filter on to which settled water is run. 
I am sure that all.waterworks engineers would be interested to 
hear what Mr. Clemence has to say on these two points. 

Turning now to Mr. Clemence’s letter, I must say that, as a 
result of reading the paper and of hearing the author's extremely 
short résumé of it, I am practically entirely in accord with the 
views expressed in your leading article, to which Mr. Clemence 
takes exception. e objects to your suggestion that the slimy 
film which, he agrees, forms round the surface of each grain of 
sand, should reach from grain to grain, so that finally “ all the 
grains may be connected together, as it were, with a binding 
material, which, while it causes but little obstruction to the 
water, will not let the harmful bacteria pass through it.” He 
says that he did not intend to convey this impression in his 
paper, but it represents, as a fact, very fairly accurately the 
impression left on my own mind. I have, all my eos 
life, been accustomed to the slow sand filter, and I am one of 
those to whom you refer as finding it hard to believe that the 
film on the top of the sand is not necessary to adequate filtration. 
I am entirely unable to agree with the author's explanation of 
the disappearance of the pathogenic organisms. That they 
are nitrified and devitalised is highly probable, but it seems to 
me that, if it be true that there is a whole host of free passage- 
ways for the o isms between the grains of sand from top 
to bottom of the filter, then there is a very considerable likeli- 
hood of some of those organisms getting right through the 
filter, in spite of the fact that the food on which they thrive 
has been transformed into matter on which they cannot live. 
To my mind, Mr. Clemence does not give the multiple filtration 
system credit for all it actually does. I cannot conceive that 
the coating round the grains of sand should be so thin as not 
to reach from grain to grain, but I can readily conceive a slimy, 
gelatinous mass enveloping all the grains of sand and being of 
such a nature that, while it allows the slow passage of water— 
just as does a sponge when it is wages ae J wetted—does 
actually oppose such an obstacle to the harmful organisms as 
would arrest their progress and allow devitalisation: to take 

lace. 

" This theory would seem to be borne out by actual facts. In 
multiple filtration — care is taken to remove alge and other 
matters which might form a matted and impervious film on 
the final filter ; yet the time comes when that final filter has to 
be scraped. What, in the absence of alge, &c., can cause the 
filling up of the spaces between the sand grains, unless it be 
the dead and living bodies of myriads of organisms held there 
by the slimy, gelatinous mass ? Again, if there be free passage 
for the organisms through the filter, then, whether alive or dead, 
their bodies will be found in the final filtrate. Mr. Clemence 
asserts that multiple filtration gives ‘‘ far better results chemically 
and bacteriologically than filters on which a film is allowed to 
form.” Hence live bacteria do not pass through the filter in 
any quantity. Has Mr. Clemence made a search for dead 
bodies, and, if so, has he found any ? 

May Ist. A.M. Inst. C.E. 





Sim,—With reference to the report of the above and your 
comments in THz Enernerr of April 21st, I would suggest that 
the reason that neither the Institution of Civil nor Water Engi- 
neers accepted the communication is that the author was 
interested in the sale of the og plant and process described. 

The question asked by . Walker, which the author could 
not answer, was a very pertinent one, as both the towns men- 
tioned have accepted tenders for mechanical filtration plants for 
the Derwent Valley water, which, as the author said, had already 
been treated by the “‘ Puech Chabal” system, and Sheffield also 
filters this water by mechanical filters. ’ : 

I have charge of a mechanical filtration plant which during 
the last two years has filtered, without pre-filtration, nearly 
2000 million gallons of water, at a working cost of .14d. per 
1000 gallons, i.e., all costs except interest, sinking fund and 
rates. A monthly analysis during this period shows that 
93.3 per cent. of the bacteria have been removed and a similar] 
good hemical result obtained. The acidity of the water, whic 
is a fault possessed in some degree by all moorland waters on the 
Pennine Chain, was also entirely removed. The pre-filtration 
advocated by the author would therefore appear to be unneces- 
sary. In addition, my experience is that mechanical filtration 
is the only filtration whigh will take out the objectionable colour 
from moorland water. 

May Ist. 
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RAILWAY MATTERS. 





Mr. W. N. Banorort has been appointed the Secretary 
to the Midland Railway Company in place of Mr. A. L. 
Charles, who retired on the 30th ultimo. 


THE closing of the Great Eastern stations in the London 
suburban district, which was to have been effective as 
from Monday last, has been postponed until the 22nd 
instant. 


Tue death occurred recently of Sir Arthur Percival 
Heywood, whom many readers will be interested to hear 
made the first model narrow gauge railway on which 
engines and vehicles to the 15in. gauge ran. The well- 
known model railway at Eaton Hall was built for the late 
Duke of Westminster by Sir Percival. 


THE electric trains of the Lancashire and Yorkshire 
Company between Manchester and Bury, vid Prestwich, 
which were described in our January 14th and subsequent 
issues, were brought into use on the 17th ultimo. For the 
present the full service is not being run, the number of 
trains being the same as under steam conditions, except 
that they have been accelerated. 


THE President of the Board of Trade was recently asked 
how many men were engaged on the construction of the 
Great Northern Company’s new line between Cuffley and 
Stevenage, and on the London and North-Western Com- 
pany’s widening between Chalk Farm and Willesden. In 
reply it was stated that the number of men on these two 
works had been reduced from several thousands to 750, 
and that the companies had been asked if any further 
reduction could be effected. 


THE rejection by the delegates, at a special general 
meeting, of the conciliation scheme agreed to by repre- 
sentatives of the men and a committee of general managers 
was mentioned in this column in our issue of the 14th 
ultimo. We believe that the Executive of the National 
Union of Railwaymen has decided to accept the decision. 
As some time ago it was agreed that the present scheme 
should remain in operation for the period of the war, there 
is really no urgent need for action at present. 


AccoRDING to the annual reports of those companies, 
the Great Central proposes to spend this year £28,800 on 
additional wagons, and the Great Western £100,000 on 
new rolling stock. Last year the Great Northern spent 
£5423 on 2000 additional wagon covers and £750 on rescue 
appliances for railway vehicles. The Great Western 
incurred last year an expenditure of £40,248 on 438 open 
wagons, £39,269 on 340 covered wagons, and 5802 on 64 
locomotive coal wagons. The Great Eastern spent £2990 
on capital account on a breakdown crane. 


Tue North-Eastern Company is not following tte 
example of some of the other companies in the matter of 
the withdrawal of restaurant cars, except as relates to 
those on the East Coast expresses. The car on the 8.55 
a.m. from Leeds to Glasgow is being retained, and that, 
of course, on the return journey, i.e., on the 5 p.m. from 
Glasgow. The breakfast car on the 8 a.m. from New- 
castle will run as a breakfast car to York only, and will 
not be continued through to King’s Cross; it will return 
to Newcastle on the 12.40 from York. A tea and dining car 
will be attached to the 4.50 from Newcastle, and run to 
Doncaster, returning thence on the 5.30 from King’s Cross. 
On the latter passengers from London will be able to take 
a meal after leaving Doncaster. The probable cause for 
the retention of the Leeds-Glasgow car is that the com- 
peting Midland service still retains its cars. 


Tae supply of creosote, because of its use in preserving 
sleepers, telegraph poles, and other timber employed in 
railway purposes, is a matter that appertains to railways. 
It will, therefore, be of interest to know that, according to 
statistics published by the Bureau of Foreign and Domestic 
Commerce, the amount of creosote imported into the United 
States fell from 48,839,020 gallons in 1914 to 34,432,028 
gallons in 1915, a decrease of 34 per cent. Owing to the 
average value per gallon having increased from 6.2 cents 
to 7.8 cents, the imports only decreased 11 per cent. in 
value. In 1914 33,873,137 gallons came from the United 
Kingdom, 9,861,996 from Germany, 3,868,786 from Bel- 
gium, 777,662 from the Netherlands, 3000 from Sweden, 
and 454,430 from Canada. In 1915 only four countries 
were concerned in the supply—the United Kingdom with 
31,695,587 gallons, Germany 5527 gallons, Canada 
2,680,809, and Japan 50,105. 


THE withdrawal of restaurant cars by the London and 
North-Western and Great Northern Companies has 
already had a good effect on the train mileage. The train 
for North and Mid-Wales that left Euston at 10.35 a.m. 
is now merged into the 10.25 to Manchester and Liverpool. 
The two heavy trains that left Euston at 5.55 for Liverpool 
and at 6.5 for Manchester are now run as one train at the 
earlier time. Corresponding reductions are made in the 
up-train service. On the Great Northern the 1.30 to 
Leeds and the 1.40 to Harrogate and York are combined, 
leaving at the first-named time. The heavy 5.30 to New- 
castle now takes also the still heavier 5.45 to Leeds. 
Corresponding changes are made in the morning up trains. 
One result of the latter is that the 10.15 from Leeds which 
arrived at King’s Cross, after three intermediate stops, at 
1.55, now brings from Doncaster a portion from Harrogate, 
calls at Grantham and is not due at King’s Cross until 2.10. 


In connection with the withdrawal by some companies 
of their restaurant cars, it may be noted that the stock of 
these on British railways was on December 31st last : 
Great Central, 57 cars, with 304 first-class seats and 1296 
third-class ; Great Eastern, 52 cars, 532 first, 64 second, 
and 1069 third-class seats ; Great Northern, 63 cars, 541 
first and 1214 third-class seats ; Great Western, 56 cars, 
874 first and 1344 third-class seats; Lancashire and 
Yorkshire, 4 cars, 117 seats ; London and North-Western, 
105 cars, 1272 first and 1636 third-class seats; London 
and South-Western, 29 cars, 253 first and 565 third-class 
seats; Midland, 84 cars, 596 first and 1907 third-class 
seats; North-Eastern, 30 cars, 338 first and 556 third- 
class seats ; Caledonian, 14 cars,» 152 first and 237 third- 
class seats ; Glasgow and South-Western, 8 cars, 87 first 
and 157 third-class seats; North British, 20 cars, 190 
first and 493 third-class seats. These are independent of 
the cars of the Pullman Company. 





NOTES AND MEMORANDA. 


ASTRONOMERS are already beginning to make plans for 
observing the total eclipse of the sun, which will occur 
June 8th, 1918. The path of totality extends diagonally 
across the whole United States. 


Invar metal is now being made by an American ste2l 
company, and strips of this nickel steel alloy are now being 
delivered-for use by the United States Coast and Geodetic 
Survey aslevelrods Bars, rods, wire and probably tubing 
and ingots for casting are also expected to be made siuc- 
cessfully. The supply used to-come almost exclusively 
from abroad. 


At the end of July, 1914, there were 942 merchant ships 

istered in the United Kingdom carrying wireless 
apparatus under licence from the Postmaster-General, as 
compared with 879 ships on March 31st, 1914. ~ The 
number of radio-telegrams dealt with at the Post-office 
Coast Stations between April Ist and July 31st, 1914, was 
26,145—21,911 inwards and 4234 outwards—as compared 
with 19,942 during the corresponding period of the previous 
year—an increase of about 31 per cent. 


Mr. P. A. Borcx, in a paper before the Chicago Section 
of the American Society of Mechanical Engineers, suggested 
that since heat was a form of energy consisting of molecular 
vibration of a periodic character, the introduction in a 
furnace wall of bricks of different density would help to 
break up or change the wave length. Layers of insulating 
powder may. also. be used, or air spaces ; but care should 
be exercised in this application of the last-named, as large 
voids have the effect of propagating heat by convection and 
radiation. 


SLATE is generally quarried on the gallery system, that 
is to say, terraces are cut out of the hillside at regular 
intervals one above the other, each terrace forming a 
vantage groand from which the adjacent rock-face may 
be worked. The terraces are connected by inclined planes, 
up and down which the slates and quarry débris are hauled 
in small trucks by means of winding gear. Where a large 
amount of worthless rock overlies the slate, the latter is 
often more economically obtained by running galleries into 
the valuable bed, the workings being thus underground 


A USEFUL paper read before the American Institute of 
Mining Engineers contains the results of a series of tests, 
intended to ascertain the power required to drive elec- 
trically-operated breakers and other auxiliary machinery 
used in the preparation of anthracite coal. All the motors 
were of the three-phase, 60-cycle, 440-volt induction 
squirrel-cage type, except a few which had wound rotors. 
Continuous records were obtained from all the machines 
for a day’s run of 9 hours. The machinery included that 
for working shakers, rolls, conveyors, elevators, Hazleton 
jigs, pulverisers, &c.; the results and records are given 
in each case. 


WRriT1nc on the cause of electric lamp flickering, in the 
columns of the Electrical Review, Mr:. Chas. H. Wright 
says :—‘* There seems little doubt that bad valve setting 
is the cause of flicker in many cases of relatively small 
steam direct-driven sets. I am familiar with the very 
small sets which, placed beside the driver on his seat, 
provide the electric lighting on the steam omnibuses of 
the National Steam Car Company, running on the London 
streets. It was the practice in setting the valves of these 
little engines to adjust till flicker disappeared, and the 
method was found simple and satisfactory, being much 
simpler than setting to measurements.” 


EIGHTEEN years ago, in Great Britain, there were only 
38 electricity supply companies, with a capital of 
£6,000,000, and 33 municipalities owned electricity works 
with a capital of £2,000,000.. Eighteen years ago there 
were 17 privately owned electric-traction schemes in this 
country, with a capital of £7,000,000. This gives a total 
of 88 concerns, with a capital of £15,000,000. To-day there 
are 276 companies owning electricity works, having a 
capital of £61,000,000 ; 328 municipalities own electricity 
works with a capital of £52,000,000 ; besides 172 traction 
companies with a capital of £183,000,000: and 175 
municipalities have electrically operated tramway systems, 
with a capital. of £53,000,000. These figures represent a 
total of 951 concerns and a capital of £349,000,000. 


BULLETIN No. 266 of the Scientific Papers of the Bureau 
of Standards, by Messrs. Cain, Schramm, and Cleaves, 
deals with the preparation of pure iron and iron-carbon 
alloys. The authors have worked out methods of pro- 
ducing laboratory samples of iron-carbon alloys of a very 
high degree of purity ; sources of contamination of melts 
and means of eliminating them are described ; a method 
of preparing magnesia of a satisfactory degree of purity 
for making crucibles to be used in work of this kind has 
been developed ; and a procedure for making small ingots, 
which are sound and free from blowholes, without the use 
of deoxidisers, has been worked out. A series of iron- 
carbon alloys containing 99.96 per cent. of the two elements 
has been prepared to serve asa basis for the re-determina- 
tion of the iron-carbon equilibrium diagram. 


“THE Laws of Variation of Resistance with Voltage at 
a Rectifying Contact of Two Solid Conductors with 
recta to the Electric Wave Detector”’ is the title 
of a paper read before the Physical Society by Mr. D. 
Owens. Measurements by the Wheatstone bridge have 
been made of the electric resistance at various rectify- 
ing mineral contacts; the results being expressed in the 
form of resistance characteristics. The thermo-electric 
sign of the current was found in each case. A series of 
similar measurements are recorded on contacts both 
elements of which are metallic. A formula for the resist- 
ance characteristic is derived on the view that the pheno- 
mena in question are due to thermo-electric action. The 
experimental results are shown to be fully explained on 
this view. The fact that the rectified current—when 
an alternating voltage is applied—is generally, in the case 
of mineral detectors, in the opposite direction to that 
produced by heating the contact, is shown to be in harmony 
with the thermo-electric view, and not, as has generally 
been supposed, in collision with it. The determining factor 
in respect of sign proves to be a large negative temperature 
coefficient of resistance. 





MISCELLANEA. 





AccorDING to a telegram received by the United States 
Department of Terrestrial Magnetism, the Carnegie, under 
the command of Mr. J. P. Ault, arrived at Port Lyttelton, 
New Zealand, on April Ist, having successfully completed 
the circumnavigation of the globe between the parallels 
55 degrees south and 60 degrees south. Errors in the 
existing magnetic charts to the extent of 12 to 16 degrees 
were found. 


Urvevay is to have a mill to roll steel billets into 
merchant bars and small shapes. It is to be situated at 
Montevideo, and contracts are said to have been placed in 
Pittsburg for an 18in. train of rolls and other equipment. 
The project has been developed by Mr. A. Voulminot, 
formerly a representative of the American Bridge Company 
in South America. The Government of Uruguay is to 
furnish half of the financial backing. 


Tue recent discovery of fibrous asbestos occurring in 
South African rock formations in which asbestos has not 
heretofore been found is reported by the American Consul 
stationed at Johannesburg. It is of a new and superior 
character, and one which, it is thought, may have an 
important bearing on the asbestos industry. It is said 
that the available quantity is considerable ; that it is of 
a new colour, mostly golden brown; of a greater length 
than any mineral fibre previously known, and of good 
weaving strength. 


NorTaBE bequests to Glasgow University by the late 
Lady Kelvin have been intimated to the University Court. 
By her will her ladyship bequeathed £5000 to be applied 
for promoting research and the teaching of physical 
science in connection with a Chair of Natural Philosophy 
at Glasgow, where Lord Kelvin was chancéllor at the time 
of his death. Her ladyship also bequeathed to Glasgow 
University all the decorations and medals conferred upon 
her husband, the late Lord Kelvin. This will prove a 
valuable addition to the University Museum. > 


Accorp1ne to figures published by the Department of 
Commerce, the European War, up to March Ist, was 
responsible for the removal from the seas of more than 
2000 merchant vessels of nearly 4,000,000 tons. Germany 
heads the list with 600 vessels sunk, captured or interned. 
Great Britain comes next with 500 vessels, 225 of which 
were sunk by submarines. The other members of the 
Entente lost 167 ships, Austria 80 and Turkey 124. Neutral 
losses are put at 736, many of which, however, have been 
released. Ninety-two neutral vessels were sunk by sub- 
marines and 94 by mines. 


A RECENT Italian Royal decree granted exemption from 
Customs and octroi duties of machinery and building 
materials for new industries in Italy. Article 2 of the 
decree provides that during the first five years of their 
effective working the receipts of the new industrial estab- 
lishments set up to manufacture goods not previously 
produced in Italy, or devoted to new industrial under- 
takings, are not to be subject to income tax. During the 
same period the manufactures wholly turned out by such 
industrial plants, or on which they are permanently 
engaged, will also be exempt from any tax or supertax. 


Tue Home Secretary announces that the number of 
casualties, although large, at the recent explosion in Kent 
was not so great as first estimated ; 106 men were killed 
and 66 injured. No woman was killed or injured. With 
the exception of five belonging to the military guard, all 
the killed were employed in the works. No one was killed 
or injured whilst engaged in his ordinary work. Those 
who were present as spectators were warned to leave, and 
would have had ample time to do so. Steps are being 
speedily taken to bring the essential conclusions and 
recommendations resulting from the inquiry to the notice 
of firms engaged in the manufacture of similar explosives. 


THE following gentlemen were last week appointed by 
the President of the Board of Trade to be a Committee to 
control the supply and distribution of petrol, and to 
consider what measures are necessary in the national 
interest (a) to ensure that adequate supplies of petrol shall 
be available for the purposes of the war and for other 
essential needs, and (b) with the above object, tc regulate 
the use of petrol for other purposes in the’ United Kingdom 
during the period of the war, and subject to the direction 
of the Board of Trade to give executive effect to the 
measures decided upon :—Mr. Oliver Bury (chairman), 
Mr. Albert Edward Bowen, Sir John Prescott Hewett, 
G.C.S.I., Mr. Philip G. L. Webb. 


Art the annual conference of the National Chamber of 
Trade held at Cardiff, several resolutions were adopted 
relating to trade after the war. It was resolved in view 
of the recent disclosures as to the ramifications of enemy 
trade, to recommend the appointment of a Ministry of 
Commerce, consisting of an advisory committee of business 
men. It was urged that after the war there would be a 
great need for an executive and administrative body of 
men who would unite in carrying out a scheme to develop 
the trade of the Empire on the best. possible lines. A 
motion was also adopted calling for the early passing of the 
Registration of Firms Bill on the ground that many firms 
were trading under new names in order to conceal their 
enemy nationality. 


THE announcement of a five-shilling tax on the 
mechanical cigar-lighter comes asa great disappointment to 
many Birmingham small metal goods manufacturers. 
For many ‘years tinder and other lighters of various 
patterns have been produced in Birmingham, but until! the 
war period their output never reached a large figure, 
Germany holding the bulk of the trade. Immense orders 
for lighters for our men at the front were placed by the 
Princess Mary Fund when its organisers were sending out 
Christmas presents in December, 1914. The “flint” 
wheel was obtained from France in substitution of those 
which previously came from Germany, and manufacturers 
turned out hundreds of thousands of lighters, both for 
home market and for export. French merchants placed 
large orders, but the goods had not been delivered when 
the French Government, realising the threat to their match 
monopoly, put on a prohibitive tax, and manufacturers 
were left with big stocks on their hands. 
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MELBOURNE WATER SUPPLY—WEIRS AND AQUEDUCTS 


(For description see page 374) 

















Fig. 21—MAROONDAH WEIR Fig. 22—GRACEBURN 
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Fig. 23—-DONNELLY’S CREEK WEIR Fig. 21—-CORANDERRK WEIR 











Fig. 25—O’SHANNASSY WEIR Fig. 26—O’SHANNASSY WEIR-—UPSTREAM VIEW 
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Fig. 27—DROP IN AQUEDUCT AND JUNCTION OF PROJECTED UPPER YARRA EXTENSION Fig. 283—SYPHON OUTLET-BASIN, CEMENT CREEK 
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Surfaee Friction Resistance. 


WHEN estimating the total tow-rope resistance of a 
ship form from that of a vessel differing considerably 
in size, or from towing tests in an experimental tank 
with an actual model of the proposed vessel, it is not 
possible to deduce the resistance directly by any 
known law, because the total resistance is made up 
of three separate elements following different laws. 
These are, respectively, wave-making resistance, which 
is the force expended in generating the series of wave 
formations which accompany the ship in its passage 
through the water; eddy-making resistance, which is 
caused by abrupt endings, disturbing the stream-line 
flow; and surface-friction resistance, caused by 
rubbing of the particles of water along the surface of 
the ship. Of these, the second may be dismissed as 
unimportant, for every endeavour is made in design- 
ing ship forms to reduce eddy-making causes to a 
minimum. Wave-making resistance is easily dealt 
with, for it follows exactly the general law of mecha- 
nical similitude, as expressed in the “law of com- 
parison ’”’ laid down by Froude, “for similar bodies, 
resistances vary as the cube of the dimensions at 
speeds varying as the square roots of these dimen- 
sions.” The surface-friction element is not so easy 
to deal with, for the relative values of the surface 
friction per unit of area vary with the length of the 
immersed body. 

It is clear that if a long plane, completely im- 
mersed, be towed through still water at a steady 
speed of advance, the area at the forward end will 
experience a certain frictional resistance due to 
the speed of advance of the plane, for the water it 
meets has no initial velocity. The succeeding area, 
say, at the middle of the plane, is not subject to the 
same conditions, for although the speed of advance 
is the same, the water it meets has acquired a certain 
velocity in the forward direction, imparted to it by 
the passage of the preceding area, and so the velocity 
of the middle portion of the plane relatively to the 
water it meets is less than that of the forward area, 
and the surface-friction resistance per unit of area is 
correspondingly reduced. Similarly succeeding areas 
have a progressively reducing amount of friction per 
unit area, and thus the longer the plane the less the 
average frictional resistance per unit area. If, then, 
the surface friction of a short model be increased by 
the law of comparison for a long ship, the resistance 
due to this element will be seriously over-estimated. 
It is therefore of great importance to know what 
correction to apply in passing from a short model to 
a long ship, or from a short ship to a long one. 
Froude’s method “of tackling this difficulty was 
characteristically simple. He towed planes of the 
same depth, but varying from Ift. to 50ft. in length, 
and hence deduced the law of the curve of resistance 
per unit area for varying length at constant speeds. 
By extrapolation from this curve, he obtained the 
resistances for greater lengths than those actually 
tested, and found that for constant length the resist- 
ances varied as the 1.83 power of the speed. To 
apply this information, assumptions were made that 
the surface friction resistances of a solid body and a 
flat plank of the same wetted area and length were 
sensibly equal ; and that the quality of a clean painted 
ship surface was the same as that of the planks used in 
the experiments. Mr. G. 8. Baker, of the Froude 
National Tank, read a paper last year before the 
North-East Coast Institution of Shipbuilders and 
Engineers, giving the results of similar. experiments 
which he had made, compared with those of Froude, 
Tideman, Geber, &c. He found that his results 
coincided with those, of Froude, but that those of 
Tideman were about 4 per cent. higher and those of 
Geber 4 per cent. lower. Mr. Baker returned to the 


subject this year in a paper read at the recent Institu- 
tion of Naval Architects meetings, collecting together 
“the useful existing data on the subject of skin 
friction, so as to bring out those points on which our 





knowledge is weak or doubtful.” At these meetings 
a paper was also presented by Dr. Charles H. Lees 
on the same subject, with special reference to the 
application of ‘much accumulated data on the flow 
of fluids through pipes, to the question of surface 
friction of ships’ surfaces. Both writers point out 
the fact that there is a critical velocity for any fluid 
passing along a pipe of ‘certain diameter, at which 
there is a sudden and ‘definite increase in the resist- 
ance, the lower resistances being those due to “ stream- 
line motion ” and the higher to “‘ eddying or turbulent 
motion.” Mr. Baker advances the theory: that a 
similar state of things takes place when a plank is 
towed through water, and attributes the erratic and 
unexplained results obtained with short planks to 
this cause.- This eccentricity would be a serious 
obstacle were it not that almost all experimental 
ship model work is carried out with models of greater 
length than that of the planks which exhibited these 
peculiarities. The writer, however, suggests that the 
minimum limit for reasonably good results is repre- 
sented by a speed of 240ft. per minute for a model 
10ft. long, and this, we think, is serious enough, for 
it represents a speed of about 12 knots for a ship 
250ft. long. No actual discrepancy has been noticed 
hitherto of this nature, although it is possible that 
there have been errors of a small order which have 
been unnoticed, for it is not an easy thing to detect 
such errors in analysing speed trial results. For- 
tunately, the possibility may be avoided by. using 
longer models. Not so easily disposed of is the 
suggestion that Froude’s extrapolation of the curve 
in terms of length is inaccurate, and gives surface 
friction results for long ships which are less than they 
should be. In last year’s paper Mr. Baker formulated 
a new method of extending the curve, based on the 
law. of dynamical similarity. This gave — results 
sensibly different from those of Froude, which have 
been in general use, but he says in his most recent 
paper that “it is not possible without experiments 
on a large scale to say which of these methods is 
correct.”” In the circumstances most designers will 
prefer to adhere to the status quo ante until further 
evidence on the point is available. - Dr. Lees; writing 
on this difficulty, advocates experiments made by 
towing submarines of lengths varymg from 100ft. 
to 200ft., submerging them for the purpose to such a 
depth that no wave- -making effects shall vitiate the 
results, and carefully measuring the resistance. 
Undoubtedly this expedient ‘would furnish most 
useful data if successfully carried out, and might 
well be undertaken by the Admiralty, when the war 
is over, for the national benefit. Mr. Baker has also 
questioned Froude’s assumption that the resistances 
of a, solid body and a flat plank of the same area and 
length are identical. He has compared the resistances 
of several models when towed at low speeds with the 
calculated resistance from the surface friction curves 
and finds them to be higher than the calculation. 
Curiously enough, the discrepancy is greater with full 
models than with fine models, and this would lead one 
to suspect that the model resistances were not 
altogether clear of a certain amount of wave making. 
On the other hand, itis pointed out that there is 
reason to suppose that the surface-frictional resist- 
ance of a solid body should really be greater than that 
of a flat plank of the same length and area, because 
the velocities of the stream-lines round the hull are 
different from the speed of advance. If the theoretical 
calculation of stream-line velocities be carefully made, 
it is found that the mean velocity is generally greater 
than that of advance, :so that the surface friction of 
the solid may reasonably be somewhat greater than 
that of a plank of the same length and area. 

The subject bristles with practical difficulties, but 
even if it be granted that the estimates of effective 
horse-power for long ships have been lower yhan they 
should be, the efficiencies obtained have been corre- 
spondingly higher, and for approximately the same 
lengths, one corrects the other in estimating indicated 
horse-power. That there should be serious doubt at 
all is unsatisfactory, and we look’ forward to seeing 
the question definitely settled in the near future by 
large-scale experiments carried out in a thorough and 
exhaustive manner. 


Radio-Telephony. 


THE transmission of speech without wires is a 
problem with which scientists and electricians have 
been dealing in one way and another for a ‘ good 
many years, though it is doubtful if anyone imagined 
until quite recently that radio-telephony could be 
efficiently established across the Atlantic. Speech, 
however, has actually been transmitted between the 
giant station at Arlington, near Washington, and the 
Eiffel Tower. The achievement is all the more 
remarkable when it is remembered that not a word, 
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or even a sound suggestive of a word, has ever been 
transmitted through an Atlantic cable, nor is there 
reason to think that this will be possible whilst 
present methods are in vogue. Working jointly, 
the American Telephone and Telegraph Company 
and the Western Electric Company are said to have 
obtained results little short of marvellous considering 
the distance involved. To American engineers the 
credit for this achievement belongs, but it must not 
be imagined that wireless experts in this country 
have done nothing in this particular field. As far 
back as 1913 Mr. Round, of the Marconi Company, 
carried on conversation without wires between 
Marconi House and Berlin. In fact, such excellent 
progress was being made that had it not been for the 
intervention of the war the Marconi transatlantic 
stations would in all probability now be in wireless 
telephonic communication. Next to nothing of a 
technical character concerning the tests between 
Arlington and Paris has been published, although 
there is reason to believe that the methods adopted 
are very similar to those employed in the latest experi- 
ments conducted by Mr. Round. 

Wireless telephony is a broad subject and does not 
lend itself to brief treatment. The fundamental 
principle, however, is that a stream of radiations 
constant in wave length and amplitude must be emitted 
from the transmitting station continuously or with 
interruptions not fewer than several thousands per 
second, and upon this uniform flow of radiation 
changes of some kind or another must be imposed in 
quantitative accord with the acoustic vibrations to 
be transmitted. At the receiving end the apparatus 
must be capable of giving in a quantitative manner 
audible indications of these changes conveyed by the 
idiosyncrasies of the incoming radiations. The Poul- 
sen arc provides a practically constant stream of 
waves, whilst certain forms of the quenched spark 
discharger give a rapidly-interrupted stream. The 
sparks in this latter case must occur one after the 
other so rapidly that their frequency is above the 
audible range where’ the telephone and ear are not 
sensitive, and any resultant tone would not interfere 
with the reception of speech. Generally speaking, in 
the past the continuous high-frequency currents 
have been generated either by an alternator of special 
design or by some form of high-voltage direct-current 
arc shunted by a capacity and inductance. Numerous 
methods have been proposed for obtaining the 
acoustic control. If the radiations are generated by 
an arc the microphone may be made to modify the 
supply current to the arc or the length of the are or 
the gas supply or magnetic field. But in spite of the 
wide range of possibilities in this connection the 
difficulties at the transmitting end are infinitely 
greater than at the receiving end. The matter of 
sufficient energy control is the one great problem in 
wireless telephony which has stood in the way of 
attaining distance ranges comparable with those 
accomplished in wireless telegraphy. At the receiving 
end the difficulties are, comparatively speaking, 
insignificant for any continuously and rapidly-acting 
quantitative detector that can be used with a tele- 
phone receiver will serve for receiving, irrespective 
of all-arrangements at the sending station. From the 
small amount of technical information given with 
respect to the Washington to Paris trials no definite 
conclusions as to the methods adopted can be drawn. 
Those in a position to form an opinion, however, 
consider that in all probability an ordinary micro- 
phone for speaking was used, the current through 
it being amplified many times and then employed to 
modify a high-frequency current of great power pro- 
duced by the new oscillating Fleming valve. If this 
assumption be correct, then the methods correspond 
very closely with those adopted by Mr. Round. Since 
the oscillations produced by this method are very 
constant in wave length and amplitude great magni- 
fication is possible. Most recent progress seems to 
have been along the lines of amplifying the current 
and producing waves by various kinds of vacuum 
tubes. Mr. Round and the Marconi Company have 
utilised the vacuous detector with one hot and two 
cold electrodes for the production of continuous high- 
frequency oscillations, and others have carried 
out important work on the same lines. Much 
trouble was met with in the past with microphones 
connected in the aerial circuit. To obtain the requi- 
site control over the outgoing waves the microphones 
had to be made for currents much heavier than 
usual, but owing to the magnifying power of Fleming 
and other valves these difficulties have now been 
removed. So far as it is possible to gather from the 
information available these vacuum tube methods 
of producing and amplifying waves are at the present 
time the most hopeful. High-frequency alternator 
systems have been used ever since the first trials at 
Fessenden, nearly ten years ago. They do not, 
however, appear to meet commercial requirements. 





Their high cost, low frequency, and consequently long 
wave length and difficulty of speed regulation, hinder 
their application. With the theory of vacuum tube 
generators and amplifiers we hope to deal at some 
other time. Our present object has been to discuss 
the situation rather than to enter deeply into the 
theories involved. But it must not be imagined 
that we have by any means covered all the workable 
systems. During the past ten years an enormous 
amount of work has been done, and between the 
years 1913 and 1914 experimenters were particularly 
active. About this period several distinct methods 
were developed by different workers. Of these the 
Japanese T.Y.K. system the American Janke, 
the Ditcham, and the reaction valve systems are 
the most important. The first two systems are 
arc systems, the third a quenched spark system, 
and the fourth, as its name implies, a vacuum tube 
system, as developed by Marconi, Round, and others. 

There are two promising fields for radio-telephony. 
The first is for long distances where wire telephony 
at present is impossible over submarine cables. The 
other is for comparatively short distances, between 
ships, for instance, and from shore to ships some 
distance out at sea. In the latter case wireless trans- 
mission might be used in connection with land lines, 
so that communication might be established with the 
same ease as when talking from one city to another. 
For work of this kind neat and compact sets are made, 
operating on the vacuum tube principle. It was with 
a set of this kind that the first tests were conducted 
by Mr. Round between two Italian cruisers. With 
ridiculously small aerial currents, such as .2 ampéres, 
it was possible to transmit speech 70 kiloms., this 
high efficiency being due to the absolutely silent and 
constant character of the oscillations produced and 
to the consequent ability to magnify at the receiving 
end. It is doubtful if radio-telephony will ever 
supersede the present wire system for short distances 
over land, but it will undoubtedly be of immense 
value where the wire telephone is impracticable. 
The development of radio-telephonic apparatus has 
been a slow and laborious process, involving much 
perseverance and expense. At times any real 
measure of success appeared hopeless, except for short 
ranges of transmission. But now that speech has 
been transmitted between Paris and Washington 
the outlook is altogether different, and there is every 
reason to believe that sooner or later radio-telephony 
will establish itself permanently as a means of com- 
munication throughout the world. 








ENGINEERING AND SCIENTIFIC RESEARCH. 


At a conference called by the Society of Engineers 
on Monday last to discuss the question of engineering 
and scientific research, Dr. J. A. Fleming, who opened 
the debate, for the third time within a comparatively 
short period laid down in his own forcible way the 
outlines of a policy to be followed. It is true that 
in all details he did not carry his audience with 
him, but that is unimportant. As his sole object was 
to bring about some uniformity and co-ordination of 
the efforts now being made to place engineering 
research work upon a solid foundation, it will be 
well to set out his main ideas. We have to consider 
(1) the improvements in the training of men who will 
become engineers; (2) the best means by which 
scientific knowledge can be brought to bear on the 
problems of engineering, and (3) scientific method 
in relation to the business side of engineering. In 
order to produce more men who can do things, and 
not merely know about what others have done, an 
educational reform deemed most necessary is the 
compulsory attendance of lads after leaving the 
Board School at a technical continuation school. 
Assuming the boy leaves at fourteen or fifteen and 
is taken on at an engineering works, it should not be 
optional whether he attends a continuation technical 
school or not. He should be compelled to do so 
until he is seventeen or eighteen years old, as in 
Germany. In saying this, it must not be assumed 
that Professor Fleming and all who agreed with him 
on this point—and all present did—desire to follow 
the German educational system blindly. This par- 
ticular point is regarded as one of the good features, 
and as such worthy of adoption. At the same time 
a word of warning is perhaps necessary as an antidote 
to the well-meant enthusiasm of Colonel Crompton, 
for instance, who would turn every male in the 
kingdom into the engineering workshop in an endea- 
vour to alter the balance as it exists to-day between 
engineers and those engaged in commercial life, 
with a view to giving engineers that larger share in 
the government of the country which their status 
and training clearly entitles them to. Personal 
predilection must have fuil play. Higher up in the 
social scale there are still differences of opinion as 
to the best’ method of intermingling college and 
workshop training, but the central fact in the con- 
troversy, so far as the conference was concerned, 
is the lack of knowledge on the part of college 





students going direct into the works from the college 
laboratory of the economics of construction. In 
other words, there is, as we have frequently observed 
in these columns, insufficient training in the com- 
mercial aspect of cost of production. 

But the purpose of the conference was more par- 
ticularly to discuss the relation of scientific research 
to engineering practice, and it was in this connection 
that Professor Fleming was most sweeping in his 
comments. He roughly divided this research into 
three departments. First, laboratory researches 
which aim at determining various physical constants 
of the materials used in engineering which are requisite 
to give data for design ; then those researches which 
aid engineering by providing new methods for the 
examination and testing of materials or structures ; 
and finally the type of research which calls for special 
aptitude and insight, viz., researches which lead to 
the discovery of some new process, material, or 
machine. An imposing list of examples of research 
under all three headings was given, and was used for 
the consideration of the best conditions for stimulat- 
ing originative power. For training in research the 
strengthening of such research institutions as the 
Cavendish Laboratory, Cambridge, or the Royal 
Institution, London, was recommended, but in con- 
nection with the need of the engineer for the accurate 
determination of certain constants and data concern- 
ing materials and structures, and also very accuraie 
gauges and measuring tools, &c., Professor Fleming, 
in somewhat bluntly saying that the resources of 
the National Physical Laboratory are insufficient, 
soon fell foul of Colonel Crompton, who suggested 
that Professor Fleming was not quite au fait with what 
is being done at Teddington. The point made was 
that in addition to the present resources of the Engi- 
neering Department of the National Physical Labora- 
tory, an increase in the facilities for metallurgical 
research work on a large scale, such as that conducted 
with admirable results at Sheffield University, is neces- 
sary. Such a laboratory should be provided with full- 
size smelting and refining furnaces by coke, gas or 
electric heating, and with testing machines capable of 
dealing with test objects of commercial size, even full 
size bridge members. Similarly, the engineering labora- 
tories of some London Colleges, such as University 
College, should have their accommodation and 
appliances largely increased, to enable them to 
specialise on certain lines of research and be brought 
into closer contact with the problems requiring 
solution in connection with actual engineering work. 

Industrial co-operative research was bound to be 
included in any consideration of the questions 
involved in the relationship of research to engineering, 
and not unnaturally the German system—and to some 
extent the American also—of pooling the expenses 
of certain pieces of industrial research, received 
general commendation. The establishment of a 
Bureau of Information was another suggestion put 
forward. Finally, the Government came in for severe 
condemnation for appointing so many committees 
to deal with the various branches of engineering, all 
consisting of eminent members of the engineering 
associations and societies, yet depriving these latter 
of any official recognition. Dr. Fleming’s view, 
which was not challenged by the Conference, is that 
engineering institutions and societies should take a 
leading part in guiding the fortunes of the industries 
they represent and not be reduced to the level of 
mere paper-reading or discussion societies. Professor 
Fleming holds the view that the Royal Society should 
control all pure scientific research in collaboration 
with the other institutions and societies. The Govern- 
ment policy of electing independent committees, 
he believes, will tend to weaken these existing insti- 
tutions and societies. To complete the points 
before the Conference, reference should be made to 
the emulation, in some form, of the German banking 
system, already dealt with in some detail by the 
Advisory Committee of the Board of Trade, and to 
the scientific organisation of the business side of 
engineering. 

The subsequent speakers ranged themselves into 
two distinct groups, viz., the practical and the 
educational. The former hailed from Manchester 
for the most part, and it is evident that-our engi- 
neering manufacturers are keenly alive to the poten- 
tialities of the situation. One point worrying the 
manufacturer is the need for carrying out experi- 
ments on the large scale, which it is not at present 
easy to do in a national institution, and perhaps it is 
here that co-operative research will have its oppor- 
tunity, if only manufacturers in the same trade will 
avoid regarding themselves as bitter rivals, and for 
particular purposes, at any rate, work together. The 
difficulty of firiding men to carry out such research 
by reasons of expense might ‘be overcome by adopting 
the suggestion of Professor Miles Walker, of Man- 
chester, that the Universities should lend the 
investigators and the testing apparatus to the manu- 
facturers. This is already being done in a small way. 
The small manufacturer, too, could be helped out 
in a similar manner. It is known, of course, as Mr. 
James Dewrance pointed out, that the war has 
brought manufacturers together in the matter of 
co-operative research in a remarkable way under the 
Government, but large expenditures must be faced. 
An extension of this principle in normal times, which 
would of necessity involve to some extent a disappear- 
ance of secret processes, would go a long way to solving 
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many of the troubles of the British manufacturing 
industry, which hitherto has been just a little too 
anxious to compete within itself rather than to co- 
operate to defeat its international competitors. The 
change in our national habits which will inevitably 
follow the conclusion of the war will, there is every 
sign, improve things in this respect. It is note- 
worthy that manufacturers as a body are not looking 
too much, if at all, to the Government for initiative in 
these matters. There is a strong feeling that the 
national trait, that initiative in affairs of trade 
should be with private enterprise, should be given 
full scope, and past*experience teaches that if that 
be done we shall not go far wrong. Government 
assistance subsequently is another thing. 








LITERATURE. 





The Ruling Caste and Frenzied Trade in Germany. 
By Maurice Millioud. London: Constable and 
Co., Limited. 1916. 4s. 6d. net. 


Ir is some months ago that Sir Frederick Pollock 
called attention in an evening paper to two essays 
by the Professor of Sociology in the University of 
Lausanne. The views of the essayist were, it was 
clear from Sir Frederick’s comments, of wide interest, 
and a translation was called for. That translation 
forms the book before us. By whom it is written we 
are not told, but it is excellently well done, and the 
author has, we suppose, other reasons for anonymity 
than a doubt about the quality of his work. Trans- 
lation is always a hard matter, and much skill 
was needed to render into clean and forcible English 
a study of this kind. It is a compliment both to the 
original author and to his translation that the volume 
is one that, whilst dealing with a difficult and in 
some respects a dry subject, is yet easily read and as 
easily understood. 

The first of Professor Millioud’s two essays hardly 
comes within our province. It is entitled, ‘“‘To an 
Understanding of the Ideology of Caste,’ and its 
object is to show first how a ruling caste has grown 
up in Germany, and, secondly, how the whole nation 
has almost deified the State. ‘“‘ Germany,” writes 
the author, “has in the course of three centuries 
built up a kind of allegorical statecraft, so that she 
looks upon the State as a thing apart, outside and 
above the nation, gifted with a will of its own, 
entrusted with a high political, social and ethical 
mission, in return for which the nation owes it un- 
qualified support.”” This sentiment towards the 
State is what is really understood by Kultur. “ Kultur 
implies State direction, to the end that man and the 
people shall be assimilated into it, incorporated 
within it, and shaped to serve its ends that they 
may share in the accomplishment of its purpose.” 
It can be seen that once you have made a god of the 
State the desire to proselytise follows naturally. 
Other people must bow down to the deity you have 
set up. Kultur—the will of this vague, anthropo- 
morphic State—impels you. This, we think, is the 
point to which Professor Millioud’s first essay leads. 
A ruling caste has arisen—its head is, of course, the 
Emperor—and it is the impersonation of an abstract 
deity called the State. To this deity, whatever it 
commands, obedience will be given. This brings 
us to the second essay, which is an answer to the 
question, ‘‘ Why did the State order war in 1914?” 
It is entitled “‘ Germany’s Aims at Conquest by Trade 
and War,” and it deals consecutively with the reasons 
for Germany’s action, the ends in view, the means 
employed, her financial system, the obstacles in her 
path, and why she was alarmed. We may give very 
briefly in Professor Millioud’s own words his answer 
to this crucial question. He dismisses four familiar 
causes which we need not detail, and concludeés : 
“* Consider the political, social and economic conditions 
one with another, and one arrives at no plausible 
explanation. Highly prosperous, with no danger 
threatening, a people does not risk its all with the 
blind fury which it is ours to witness. No, every- 
thing points to the fact that the war was a step taken 
in despair, a stroke carefully planned . . . hurriedly 
rushed into in 1914, as if for fear that the opportunity 
might be missed. . .. Was it, perchance, that all 
was not well; that desperate trouble threatening the 
very life of the nation was foreseen; that Germany 
rushed into war in order to forestall it ?”’ It is the 
purpose of the remainder of the essay to prove the 
affirmative answer to this question, to show that 
Germany had been led by her methods into such a 
financial quagmire that nothing short of some heroic 
measure could save her. Bred upon the idea of war 
for many generations, prepared in every respect for 
it, a docile people led by a ruling military caste, she 
looked naturally to war not only as the best possible, 
but the only means of salvation. 

In what follows Professor Millioud gives us an 
admirable but necessarily rapid survey of the effect 
of Germany’s economic and financial methods. The 
principles she had adopted were proving fatal to her. 
Vast sums of money, to meet which there were no 
assets, had been invested by the people, and even to 
pay interest on them required that development should 
go on at an ever-increasing rate. It was as though a 
dishonest trustee had spent, and was continuing to 
spend, the capital entrusted to him, and was at wits’ 
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end to find the wherewithal to pay interest on it. To 
do so he had to get more and more capital into his 
hands. He depended, as Germany depended, upon 
her prestige; once that was gone a _ break-up 
would follow. That was the position in which Ger- 
many found herself. ‘‘ Indeed, it is not even paper 
which is in circulation, not even shares in over- 
capitalised undertakings. It is nothing other, in 
fact, than a vast number of debts that are in circula- 
tion—an amazing spectacle indeed—wholesale in- 
debtedness, vastly inflated and converted into 
currency.”” Shrewd economists had seen the coming 
danger; the treaties of commerce expired in 1917, 
and then would come the day of reckoning. Europe 
had seen through the devices of Germany to get 
command of the trade of the world and was taking 
steps to foil them. Even the despised methods of 
England were not without their effect. Safety for 
Germany depended alone upon her pace, but the 
other nations were checking her; her cartels, her 
dumping, her subsidies, her industrial loans were 
Dead Sea fruit. Economie collapse stared her 
ever closely and more closely in the face. Something 
had to be done to fend off the dreaded climax. 
Germany, as we have said, adopted war. It could 
be waged in the name of Welt-Politik, with the 
watchword Kultur; the people would do as they 
were told because the ruling caste represented to 
them the State, and the State was a dominating idea. 

This, as we read them, is a brief outline of these 
remarkable essays. With the facts that should fill 
it in we have not attempted to deal, but they are 
worthy of careful study, and are presented in a way 
that even those least versed in economics and financial 
operations may understand without difficulty. In 
the whole story there is a grave lesson for us. There 
are many amongst us who would have had us follow 
Germany’s methods, who looked only to her immediate 
prosperity, and had no eye for her future. Had we 
done as she has done, and if Professor Millioud’s 
deductions are sound, we might now find ourselves 
fast approaching the catastrophe into which the 
hurry to get riches and greatness has precipitated 
her. We, too, might ultimately have had to look to 
war as a lesser evil than bankruptcy and revolution. 





SHORT NOTICES. 


The Log of H.M.S. Bristol. By Wm. Buchan. London : 
The Westminster Press, 11, Henrietta-street, W.C. Price 
4s. net.—The light cruiser Bristol was commissioned at 
Portsmouth on May 18th, 1914, and was paid off ‘‘ some- 
where in Britain” on December 17th, 1915. During this 
time she performed various duties—oddly enough at times 
in consort with the Dresden—off the Mexican coast, had 
an exchange of shots with the Karlsrihe, protected the 
trade routes, engaged in the Battle of the Falkland Islands, 
searched for the Dresden, proceeded to Gibraltar, thence 
up the Mediterranean to Brindisi, and so back home. The 
narrative of this long commission as told by the ship’s 
leading signalman and as passed by the Censor makes most 
entertaining reading. We have thoroughly enjoyed Mr. 
Buchan’s unsophisticated literary style. His was a 
luckless ship; the commission for long stretches was 
monotonous, the Karlsriihe would not wait, no German 
prizes fell their way, the Bristol was turned on to the 
colliers at the Falklands and saw nothing of the main 
action, she was searching about the Straits of Magellan 
when the Kent found the Dresden. But the story of it 
all is full of good omen, for it shows those who can read 
it properly the British sailor's unflagging cheerfulness 
and faith in himself and his officers. 





Paint and Colour Mixing. By A.S. Jennings. London : 
E. and F. N. Spon, Limited. Price 6s.—Paint is on 
occasion a very good friend indeed to the engineer. This 
volume, however, is written primarily from the painters’ 
point of view. The paint manufacturer will also derive 
benefit from it. What we may call the engineering 
aspects of paint and painting are not dealt with. It is, 
in fact, a treatise on practical chromatology with inci- 
dental reference to the manufacture of paints, washes and 
stainings. The book contains over three hundred samples 
of actual oil and water colours and gives particulars of 
over fifteen hundred different colour mixtures. This is 
the fifth edition of the work and has been augmented with 
chapters on colour nomenclature, the matching of colours 
and other subjects. There is a chapter on artists’ water 
colours and how to mix them. The instructions given 
are, we think, misleading in some places. Why should 
we imitate cadmium with chrome yellow, to which a 
slight addition of burnt sienna has been made, when the 
sole object of using cadmium is to displace chrome yellow 
from the palette ? Why should we imitate raw sienna 
with a mixture of aureolin, yellow ochre and cappagh 
brown when raw sienna is one of the cheapest and aureolin 
one of the dearest of colours ? 





Submarines: Their Mechanism and Operation. By 
Frederick A. Talbot. London: William Heinemann. 
Price 3s. 6d. net.—The author of this book is already well 
known as @ writer on technical subjects for popular circles. 
He has given us books of this nature on railways, ships, 
aeronautics, cinematography, &c., and has now added to 
the list an interesting, and, within its limits, an instructive 
work on submarines. The book is well illustrated— 
several of the views it contains are familiar to our readers— 
and is written in a clear, if not very profound, manner. 
It should do much to remove many popular misconceptions 
regarding the construction, control, and work of undersea 
vessels, and is not to be despised even by trained engineers. 
A chapter, the last one, on the limitations of the submarine, 
is particularly worth studying. Mr. Talbot suggests that 
the submarine as known to-day may “lapse into the 
limbo of things that were.’’ The 25-knot submarine, he 
contends, requires before its advent some sensational 


discovery or startling new development as regards pro- 
pulsive methods. So long as the speed does not exceed 
17 knots—the present maximum—the submarine, in the 
author’s opinion, will never establish ascendency over 
surface craft. 





Elementary Applied Mechanics. By T. Alexander and 
A. W. Thomson. London: Macmillan and Co., Limited. 
Price 15s. net.—The first edition of this work was published 
in two parts in 1880 and 1883 respectively. The second, 
in one volume, appeared in 1902. Now, thirty-six years 
after its first appearance, comes its third edition, this 
time as one of the Dublin University Press Series. Pro- 
fessors Alexander and Thomson were pupils of Macquorn 
Rankine. To his memory the work is dedicated and to 
his influence the book obviously owes much. Rankine’s 
methods of teaching and of looking at physical problems 
are everywhere clearly stampéd across the text. That is 
a fact which will be appreciated by and which will do 
nothing but good to the earnest student of applied 
mechanics. In spite of its title the book is not, we fancy, 
intended for the beginner. It is to the student who 
already knows something about his subject that the 
volume will appeal most particularly, and to him it will, 
we are certain, be found of great value and help. The 
new edition contains several amendments and extensions, 
of which, perhaps, the most important is a fresh chapter 
dealing with the graphical construction of maximum 
bending moments on short girders due to a locomotive. 





Wireless Telegraphy and Telephony. By W. H. Eccles, 
D.Sc. London: The Electrician Printing and Publishing 
Company, Limited, Salisbury-court, E.C. Price 12s. 6d. 
net.—Dr. Eccles gives in this useful book a classified 
collection of information, data, formule and tables likely 
to be helpful to designers and investigators in radio-tele- 
graphy. From a practical standpoint the volume is one 
of the best we have seen. It gives in concise form not 
only a live statement of observed and recorded facts, 
but also brief accounts of the position of modern thought 
and speculation. Much of the information appeared origin- 
ally in the columns of our contemporary the Electrician. 
The book may be divided into three main parts—(1) tables, 
(2) formule, and (3) general information. The last 
section covers a wide field and deals with antenne, 
earths, towers, masts and materials, propagation of 
waves, methods of generating oscillations, dischargers, 
quenched sparks, arcs, frequency changers, methods of 
detection, detectors, heat reception, relaying, amplifying, 
telephone receivers, the design of high frequency circuits, 
the principal systems of wirelesss telegraphy and telephony, 
&c. Altogether the volume constitutes a remarkably 
good handbook cf formule, data and information. 





The Excess Profits Duty and Profits of Controlled Estab- 
lishments. By Spicer and Pegler, Chartered Accountants. 
London: H. Foulks, Lynch and Company, 1916. Price 
6s. net.—There are few subjects that one hears more 
frequently discussed amongst business men than the 
excess profits tax. There is so much vagueness and un- 
certainty in the Act that manufacturers do not yet know 
what they will have to pay, and many are even convinced 
that between the excess profits tax and the increased 
income tax all and more that they may earn by their special 
endeavours of the last eighteen or twenty months will be 
taken from them. This view we have never held, and 
the book before us seems, whilst it is careful to express 
no opinion of any kind, to support us. We would strongly 
recommend all manufacturers who are liable to excess 
duty to read this very lucid commentary upon the Acts. 
The terms of Acts of Parliament are often almost little 
better than Greek to the business man untrained in their 
ways, and a treatise of this kind which explains the 
meaning.of the clauses and shows by clear examples 
what their meaning and effect is should be welcomed at 
the present time by people who are vainly struggling to 
understand their financial position. 





English Railways. Their Development and their Relation 
to the State. By Edward Cleveland Stevens, M.A. London: 
George Routledge and Sons, Limited. 332 pages and 
two maps. 6s. net.—It belongs to few men to have that 
love for research and an ability for presenting their 
findings that Mr. Cleveland Stevens has shown in the 
present work. We have here recorded in full detail the 
foundations on which has been constructed the British 
railway system, and by foundations we mean the legal 
and administrative basis and not the physical structure 
to be found in the track, locomotives, &c. The book dogs 
not, moreover, deal alone with the early career of our 
railroads and their development, but records the innumer- 
able attempts—not always successful—made to regulate 
them. To the student who would know the history of 
British railways, and to the politician who would reform 
and control them, this book will be of great value. Its 
production is also a credit to the publishers, because of 
the clearness of the letterpress and the quality of the paper. 





Aeroplanes and Airships. By W. E. Dommett. 
London: Whittaker and Co. Price Is. net.—This is as 
good an introduction to the technicalities of artificial 
flight as we have seen. It is concisely and_well written. 
In addition to describing the steering, propelling, and 
navigating apparatus of aeroplanes and dirigible balloons, 
the author deals with the construction and working of 
bombs, flechettes, anti-aircraft guns, and searchlights, 
and gives us some notes on the tactics and exploits of 
aircraft in the present war. All this, with twenty-six 
illustrations, is contained within the space of ninety-four 
pages. Yet the information conveyed is remarkable in 
amount, and so far as we can judge contains no errors or 
omissions of any moment. 





The second edition of Lieut.-Col. T. E. Coleman’s “* Civil 
Engineers’ Cost Book ” has been sent us by the publishers, 
E. and F. N. Spon, Limited, 57, Haymarket, London. Its 
price is 6s. net. The new edition contains ninety-two 
pages more than the first, and covers a large number of 
new items and prices. In many instances, we notice, 
actual details and costs of various engineering works are 
given, beside the average figures. This feature should 
greatly extend the value of the book. 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. XI.* 
WIRING CALCULATIONS. 


THE pressure drop in mains is dependent upon the 
current and resistance. If R stands for resistance 
and I for current, then the drop is given by.R x 1. 
Suppose a current of 12 ampéres has to be conducted 
to a spot 100 yards from the source of supply. Ata 
current density of 1000 ampéres per square inch the 
area of the wire will be _—s = .012squareinch. To 
find the size of the cable reference must be made to 
the table below, which has been taken from the 
book of new wiring rules just issued by the In- 
stitution of Electrical Engineers. It will be seen 
that a 7/18 cable is required. The resistance of 
1000 yards of this cable is 1.96 ohms, hence 100 yards 
will have a resistance of .196 ohm. Thus the total 
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Pg (325 | 0-0009/ 3-7) 10 3-7} - 10 | 26-4 
S£1324 0-601l 4-5 10 4-5| -10. | 21-8 
=*\323 0-0013 5-3 10 53 10 18-4 
1/18 0-0018 7-2 10 7-2/ -10 |18-5 
3/22 0-0018 7-2. 10 7-2 | 10- | 13-5 
7 /25 0-0022 8-6 10 8-6 10 11-3 
3/1 0-002 9-5 10 9-5 10 10-3 
1/17 0-0025 9-8 10 9-8 10 9-9 
7/24 0-0026 10-4 10 10-4. 10 9-3 
3/5 0-0030 12-0 10 12-0 10 8-2 
7/23 0-0031 12-4 10 12-4 10 7-8 
1/16 0-0032 12-9 10 12-9 - 10 7-6 
3/19 0-0037 14-8 10 14-8 10 6-6 
1/15 0-0041 16-3 10 16-3 10 5-8 
7/22 0-0042 | 17-0 10 17-0. - 10 5-8 
1/14 0-0050 19, 10 20-1 10 4-86 
3/18 0-00:3 2) 11 21-2 ° 10 4-6 
7/21 0-0055 = 21 11 2.7 30 4-4 
7/20 0-0070 24 12 28 10 3-5 
7/19 0-0086 28 12 34.6 10 2-8 
7/18 0-0125 34 14 50 10 1-96 
7/17 0-017 40 17 65 10 1-44 
19/2 0-09 43 18 69 11 1-29 
7/16 0-022 46 1y- 75 11 1-10 
19/19 0-023 © 47 19 76 12 1-04 
7/-068” 0-025 50 29 81 12 0-98 
7/15 0-028 53 21 86 12 0-87 
19/18 0-034 | 59 23 96 13 0-72 
7/14 0-035 60 23 97 13 0-71 
19/17 0-016 7 26 114 15 0-53 
7/-097” | 0-050 74 27 120 16 0-48 
19/-058” 0-050 74 27 120 16 0-50 
19/16 0-060 83 29 135 17 0-41 
19/-072” 0-075 97 31 157 18 0-32 
19/14 0-094 113 33 183 19 0-26 
19/-083” 0-100 118 34 191 0-24 
37/16 0-117 130 36 210 21 0-21 
19/-092” 0-125 134 37 219 21 0-197 
37/-072” 0-150 | 152 39 216 23 0-165 
19/-101” 0-150 | 152 39 246 23 0-163 
37/14 0-182 | 172 12 275 24 0-134 
37/-083” 0-200 | 184 43 296 25 0-124 
37/-092” | 0-250 214 47 343 27 0-101 
37/-104” | 0-300 | 240 50 5 29 0-079 
37/-112” | 0-350 | 264 53 425 2 0-068 
61/-092” 0-400 | 288 55 464 32 0-061 
61/-097” | 0-450 310 58 502 34 0-055 
61/-104” | 0-500 332 60 540 35 0-048 
61/-108” | 0-550 | 357 61 583 36 0-045 
61/-112” | 0-600 | 384 62 624 36 0-041 
61/-118” | 0-650 | 410 63 66? 37 0-037 
91/-098” | 0-700 | 434 64 700 38 0-036 
91/-101” 0-750 | 461 65 738 38 0-(34 
91/-108” | 0-800 | 488 65 776 «| 39 0-030 
91/-112” | 0-9:0 | 540 68 855 «| 39 0-028 
91/-118” | 1-00 | 595 67 932 | 49 0-025 
127/-101” | 1-000 | 595 67 932 40 0-025 





* N.B.—It mu-t not be assimed that this current is always 
permissible, e pecially for lighting circuits where the determining 
factor is the drop ia volts. 


resistance of the mains for the forward and return 
runs will be .196 x 2 = .392 ohm, and the pressure 
drop will be 12 x .392 =.4.7 volts. With aspecified 
pressure drop the resistance of the cable can be 
drop 
current 
the drop in pressure is to be 2 volts, the resistance of 


found by - Hence, if in the above example 





the cable will be = .17 ohms. (approx ). The total re- 


* No. X. appeared April 14th. 





-17 X_1000 = .85 ohms. 
200 

From the table it will be seen that the nearest cable is a 
7/15 cable. The figures in this table apply to situations 
where the maximum temperature of the air does not 
exceed 100 deg. Fah. (37.7 deg. Cent.). A margin 
in the maximum possible temperature of the cables 
has been allowed to provide for contingencies. The 
figures in columns 3, 3a, 4, and 4a have been supplied 
by the National Physical Laboratory to comply with 
Rule 43, which is given below. 

For all conductors up to .25 square inch a current 
density of 1000 ampéres per square inch is permissible, 
but for larger cables it is customary in the interests 
of safety to. adopt a density of 750 square inch for 
both rubber and fibre-insulated cables. Conductors 


sistance per 1000 yards will 





torque of which diminishes with the square of the 
voltage. 

When calculating the voltage drop in alternating. 
current circuits the power factor must be taken into 
account, the power factor being the actual watts 
divided by the apparent watts, as shown by the 
volt and ammeters. Roughly speaking, when the 
load is made up of lamps only the power factor may 
be taken as .95, with lights and a few motors .9, 
with motors and a fair amount of lighting .85, and 
with motors entirely .8. Formule for finding the 
current taken by polyphase motors will be found in 
article No. VIII., appearing in THE ENGINEER of 
March 17th. The pressure between any two wires 
is the voltage per phase, and the drop will be equal 
to the voltage drop per phase. We may therefore 


of small sectional area, such as those used for internal ' write for a two-phase circuit the resistance of one 
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Fig. 63 -PLAN OF PAPER MILLS, SHOWING MAIN CABLES AND DISTRIBUTING BOXES 


wiring can, subject to permissible pressure drop, be 


worked on current densities much in excess of 1000 


ampéres per square inch, as shown by the figures in 
the upper part of the I.E.E. table. Some of the 
larger cables, on the other hand, are worked at densi- 
ties below 750 ampéres per square inch. 


LE.E. RULE No. 40. 

Subject to Rules 39 and 43 being complied with, 
the minimum size of conductors within a building 
may be determined as follows :—(a) For lighting 
circuits by the permissible drop in volts, which under 
ordinary conditions must not exceed 2 per cent., 
plus a constant allowance of 1 volt (table, columns 
3a and 4a); (b) for power and heating circuits by 
the rise of temperature, which must not exceed 20 deg. 
Fah, (11.1 deg. Cent.), (table, columns 3 and 4). 

Rule 39 says, except for wiring fittings, the cross- 
sectional area (table, column 2) of any conductor 
must not be less than that of a No. 188.W.G. The 
cross sectional area of fitting wires must not be less 
than that of a No. 20 S.W.G., and rule No. 43 
says the maximum permissible currents for the 
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Fig. 64—WIRING FOR PIPE VENTILATED MOTOR 
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various sizes of conductors up to 1 square inch in 
cross-sectional area are shown in columns 3 and 4 
of the table, which allow for a rise of temperature of 
20 deg. Fah. (11.1 deg. Cent.) for rubber-insulated 
cables, and of 50 deg. Fah. (27.8 deg. Cent.) for paper 
or fibre-insulated cables. Below .005 square inch cross- 
sectional area for rubber-insulated cables and wires, and 
below .017 square inch for paper-insulated cables the 
table is based on a current density of 4000 ampéres 
per square inch. Columns 3a and 4a show the corre- 
sponding lengths in yards of single conductor in 
circuit for each volt fall of potential when the maxi- 
mum continuous current is in use. On motor circuits 
the drop between the source of supply—in the case 
of an isolated factory—and the motor should not 
exceed 5 per cent. If the drop is greater than this 
the variation of speed reaches undesirable limits, 
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conductor * current « 2. In a three-phase circuit, 
however, each wire is a common return for the other 
two, and the drop in a three-phase circuit is found by 
the resistance of one conductor x current x 1.73. The 
watts lost in two and three-phase circuits are given 


| by current x drop x 2 and current x drop x 43 


respectively. 

The use of the following table showing the capacity 
of conduits for the simultaneous drawing in of con- 
ductors is suggested by the Institution of Electrical 
Engineers, but disregard of this table will not be 
deemed to be non-compliance with the wiring rules. 
The table applies to 250-volt cables and conduits 
made in accordance with the specification of the 
cngineering Standards Committee. 


Capacity of Conduits (Heavy Gauge) for the Drawing-in of Con- 
ductors. 





Internal diam. of | In. | In. | In. | In. | In.) In. | In. 
conduit ... 0-497 0-606 | 0-731 | 0-856/ 1-106 1-24 | 1-816 


External diam. 
ers Be ae wee 








of conduit a 
. eee 
. 24202 
3 |g35¢ 
os |K a Th Number of conductors. 
So Pes 
2Qe ia ex 
S |ROesS 
o |g O6 
In. | | } 
1/18 9-190} 4.1 Ss sj)/—_}—i— 
3/22 D116: 2. 4 6 Soa oath ape 
ye |.ean| 31:31. 381 67 — | — 
3/20 | 0-215; 2] 8 4|/6/— — : 
7j2z | 0-21; — | 2 WE pee oe 
ES ae aes ee ee ee ea ee ee 
3g | 0-24, —| 2] 8/ 4/— — — 
770 | 0-24) — | — 2 YG ea ee be 
7/18 | 0-386) — - 2 a ORS i ae 
7/16 So Sig eke etete eee Ge) oy eae i ees 
7/14) pes ee ar. ‘ 
19/18; | 0-452) — |} ** 
19/16 0-548 — | — | — = 2 3 
19/14 0-64; — |; —| —]| — i 2 2 
' 








N ote.—The external diameter is that by which the size of the 
conduit is known. 


EXAMPLES OF MOTOR WIRING. 


In Fig. 63 a plan is given of a paper mills wired by 
Lund Brothers, of 78, Queen Victoria-street, E.C. 
From the switchboard in the engine-room the main 
cables, represented by the dotted lines, run to a 
main distribution box approximately in the centre 
of the works, and from this distribution box other 
cables run to other distribution boxes, from which 
motors and lights in different departments are fed. 

A pipe-ventilated motor driving a rag-cutting 
machine beneath the floor on which the motor is 
mounted is shown in Fig. 64. The wires between the 
motor and starting panel are enclosed in a short 
flexible metallic coupling and steel conduit, whilst 
the wires that feed the switch panel are carried by 
porcelain knobs, Not infrequently, however, these 
knobs are used on straight runs, where it is 
desirable to keep the wires off the walls. Motors 
are designed so that the end shields can be inverted, 


particularly in the case of induction motors, the|thus enabling the machines to be fixed to steel 
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roof girders or on the floor. A special arrangement, 
however, adopted by Lund Brothers is shown in 
Fig. 65. Here a special support is attached to the 
girders and small inverted U girders, on which the 
motor is mounted, are let into the wall. The wires, 
it will be noted, are enclosed in steel conduit. In the 
opinion of Mr. Lund, power wiring in factories should | 
cither be carried out with heavy gauge weldless | 
screwed steel tubes with inspection type fittings or | 
with porcelain cleats. When liable to mechanical | 
and chemical damage, cleated cables should be of the | 
cab tire type. Neither wood casing nor slip joint | 
tubing are used by the above firm for factory wiring. | 
The former, it is pointed out, is hygroscopic and non- | 
fire-resisting, and provides insufficient mechanical | 
protection. The joints in the tubes of the slip joint | 








Swain .Sc. 
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Fig. 665—-ARRANGEMENT OF MOTOR AND WIRING 


system are apt, when knocked about, to give poor 
continuity by working loose, giving rise to a dangerous 
and undesirable state of affairs. Some of the parts 
of the system are apt to become inefficiently earthed, 
with the result that workmen may receive shocks. | 
Flexible metallic tubing is often useful with both the 
screwed conduit and cleat systems. Bends can be 
made with greater ease than with rigid tube, whilst 
efficient mechanical protection is provided where 
required. Electrical conductivity can be secured 
by suitable connectors. Where explosive vapours— 
petrol vapour, &c.—exist all connections between 
lengths of tubing, junction boxes, fittings, distribu- 
tion boards, switches, &c., should be made gas-tight. 
The tubes should be weldless solid-drawn. The 
sockets should be made so that the tubes can easily 
butt, and back nuts should be fixed at each end of 
the socket and screwed up tightly against the shoulder 
of the socket with a packing ring of some suitable 
material between. 

Automatic starting arrangements for electric motors 
are in many cases a great advantage. By pressing a | 
button or by operating a small switch, it is possible | 
with these arrangements to start motors from different | 


petrol—in workshops and warehouses is not per- 
missible. The arrangement shown in Fig. 66 has been 
adopted in a factory wired by Lund Brothers. The 
storage tank has been placed some distance from the 


|main building, and an electrically driven pump 


delivers the liquid to the points where it is required. 
The motor driving the pump is started simply by 
closing small switches in different parts of the build- 
ing. At each starting point pilot lamps are provided 
which light up when the motor is at work. The wiring 
is enclosed in gas-tight tubes. In aeroplane sheds 
the same principle has been applied. 








A SMALL ROTARY AIR COMPRESSOR. 





NumERovus attempts have been made to design air 


| compressors of the rotary type for the smaller sizes, but 
| so far these attempts have not resulted in much commercial 
| success. One of the latest machines of this type to be 
| actually manufactured is an American invention, patented 


by H. A. Hatcher, and built by the Wernielle-Hatcher 
Company, of Grand Rapids, U.S.A. The efficiency is said 
to be practically equivalent to that of reciprocating com- 


| pressors of comparable capacity, but no records of tests 


have yet been made public. The machine has a hori- 
zontal shaft, and is driven by a belt, although other systems 


| avoid complication, and to make the principle of operation 
more clearly understood. 

The shaft is hollow at each end, with a solid portion at 
the middle, and is utilised for the admission and discharge 
of air. From the end of the intake passage.in the shaft 
there are eight radial passages in the rotor body, one to each 
of the eight compartments. The ends of these passages 





Fig. 2—CROSS SECTIONS 


are fitted with spring inlet valves, which are operated 
mechanically by levers riding upon @ stationary circular 
cam. The rotor body has also eight radial discharge 
passages, leading to the end of the passage through the 
shaft. These also are fitted with valves, but the valves 
are operated by the difference in pressure upon their faces, 
and no mechanical {operation is employed. This con- 
struction is shown by Fig. 3. 
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Fig. 1—ROTARY AIR COMPRESSOR 


of driving are, of course, applicable. Fig. 1 is a general 
view of the complete machine. 

The main working parts comprise a rotor and a rotor 
casing. Both of these revolve in the same direction and at 
the same speed, but not on the same centre, so that there 
is an eccentric relation of the rotor to the casing. Witha 
rotor 15in. diameter, this movement, or throw, is about 
l}in. Air is drawn into the space between the revolving 


' elements and then compressed and discharged as the space 


is reduced by the eccentric path of the rotor. 

This space, forming the compressor chamber, is divided 
into eight pockets, or compartments, by means of vanes, 
which slide in pockets in the casing and carry segmental 
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Fig. 66—MOTOR WITH 


points. From time to time we have described many | 
of these automatic starters, and it is unnecessary to | 
consider the general principle here. One example of 
the use of such an arrangement, however, is shown in 
Fig. 66. Under the Factory Act and fire insurance 
regulations the storage of explosive liquids—such as 

















AUTOMATIC STARTER 


shoes held against the surface of the rotor. The shoe is 
pivoted to the vane. As the pressure in the leading 
pocket is always greater than that in the following pocket, 


it holds the vane firmly against the side of the slot, thus | 


preventing back leakage. This construction is shown 
clearly in Fig. 2, where only four pockets are shown, to 


In the section at the left in Fig. 2, the compartment A 
| is reduced to its minimum capacity, and has discharged 
| its compressed air. Compartment B is drawing in air ; 

C has begun to contract in capacity,and compress its 
| charge of air, while D has still further compressed it. In 
the section at the right, A is enlarging and drawing in a 
| fresh charge of air, while D is approaching its final com- 
| pression. The cooling is unusually simple, the heat due 
| to compression being thrown off rapidly by radiation. 
The outer wall of each pocket gives a radiating surface of 
large area in proportion to the volume of air compressed, 
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| Fig. 3—LONGITUDINAL SECTION 


and the effective cooling area is constant and is not reduced 
| during compression. The entire outer surface of the 
| rotor case, revolving at high speed, forms the effective 
| cooling area. 

| The capacity of the machine is 75 cubic feet of com- 
| pressed air delivered per hour, at a pressure of 100 Ib. per 
sq. in. _The normal speed is 400 revolutions per minute, 
and with the. eight compressing pockets this gives a total 
of 3200 compressions per minute, which should ensure & 
steady flow to the receiver. There is no side thrust, 
and the end faces of the rotor and casing are finished to a 
very close fit so as to be practically air-tight, and to 
eliminate the necessity of using packing. 








Durine the first quarter of this year 243 accidents 
caused by vehicles occurred in the City of London, of which 
two were fatal and 241 resulted in personal injury. Of 
| these 126 were caused by horse-drawn vehicles, 11 by 
| tramway-cars, 47 by motor cars, 37 by motor-omnibuses, 
6 by motor-cycles, and 16 by ordinary cycles, 
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THE COLLIER 


STORSTAD AFTER COLLISION WITH THE 


EMPRESS OF IRELAND 











Fig. 1 


NOTES FROM A COLLISION INVESTIGATION.* | 
By Mr. JOHN REID, Member. 


On May 29th, 1914, the liner Empress of Ireland, in collision 
with the collier Storstad, capsized and sank very rapidly in the 
St. Lawrence River. Owing to her position in the mud, lying 
on her broken side, it was impossible for divers to determine the 
nature of the damage. 

The writer was one of the witnesses who received instructions 
to examine the damage sustained by the Storstad and to 
endeavour to determine therefrom the exact place on the | 
Empress’s starboard side where contact occurred ; the angle at 
which the two vessels met; the extent of damage, including 
depth of penetration of the Empress by the Storstad, and the 
behaviour of the two vessels subsequent to the collision. 

A minute inspection of the damaged starborard bow of | 
the Storstad indicated that the Empress, where struck, had 
stamped certain of its minor features upon the shell plating of 
the Storstad’s bow, in momentary contact with the Empress, 
before crushing took place. For example, the regularity of the 
vertical spacing of certain short horizontal scores on the damaged 
plating of the starboard bow pointed to the projection from the 
Empress’s side of numerous small! objects, which were quickly 
recognised to be the snap-headed rivets on her topside plating. | 
The traces of these rivet heads also indicated that the first 
contact had taken place on the luff of the Storstad’s starboard bow, | 
and that this contact had been of very short duration before the | 
crushing in of the Empress’s side, and the simultaneous deforma- | 
tion of the Storstad’s bow. The discovery of these rivet markings 
established another point of great importance. The most | 
careful examination of the Storstad’s damaged bow failed to 
show a sequence or recurrence of the markings, such as must 
inevitably have occurred if the Storstad had glanced along the 
Empress’s side. It was clear that all the traces found had | 
resulted from a single contact, followed by an immediate defor- | 
mation of the shell plating on which these marks were found. | 
This disposed at once, so far as this case 1s concerned, of the | 
glancing blow idea of which so much has been made in recent 
marine disasters. A first approximation to the point of contact | 
with the Empress’s side was obtained by the discovery on the | 
port bow of the Storstad of a horizontal horseshoe-shaped | 
indentation of very distinct shape. That is to say, so definite | 
and regular a stamped-in effect as to justify the belief that it | 
could only be the imprint of a particular feature projecting | 
very prominently from the Empress’s side. This belief was | 
further strengthened by the fact that just above this prominent 
mark was the faint imprint of a sidelight frare. At this time | 
no plans or model of the Empress were available, but the writer | 
remembered having seen on the side of the Empress a series of | 
protecting pads or rubbers projecting about 6in. from the side | 
of the vessel under each of the lower deck coaling doors, and | 
ultimately this prominent mark on the port bow of the collier | 
was attributed to the forward end of one of these pads. The 





* Institution of Naval Architects. Abbreviated. 


| side has not inevitably resulted in a fracture of the stem. 


| in the damage done. 








particular one which had left this imprint was later determined 
from the Empress’s plans by the discovery of the sidelight 
which measured the right distance from the pad corresponding 
to the imprints on the Storstad’s bow. Unfortunately, these 
very helpful signs were imprinted on the port bow of the Storstad, 
and not on the starboard bow, where the first contact had 
certainly taken place, therefore the point of first contact remained 
to be decided. By a later consideration of the circumstances 
which attended the impact, it was found that the imprints 
made by the Empress’s pad and sidelight on the Storstad’s port 

















enter the Empress just under the latter’s shelter deck, which 


| certainly sustained little damage ; that the upper decks of the 


| Storstad’s bow. 


bow represented the extreme limit of the aftermost damage | 


to the Empress, and if, therefore, no glancing took place at 
impact, it was feasible to measure back from this aftermost 
limit to find the original point of meeting of the two vessels, 
and to determine this within limits of accuracy satisfactory for 
the purpose intended. 


To determine the angle of contact a process of elimination | 


was adopted. It was, as already stated, generally supposed that 


| the blow had been approximately at right angles. Anyone who 


has made the slightest study of bow damage is well aware that 
the bar stem usually fitted to merchant ships is a very poor 


| article with which to deliver a blow square to the face of any 


substantial structure. The stem is drilled full of large holes, 
is poorly supported by its side plating, and is absolutely inefficient 
as aram. The writer cannot recall a case in his experience 
where contact between the bar stem of one ship with another’s 
The 
peculiar thing about the Storstad’s stem was that, not only 
was it not broken, except short off above the forecastle deck, 


| but it was not even scored across its leading edge, as must | 


inevitably have been the case had it been subjected to violent 
contact with the Empress’s shell landings, stringers and decks. 
Manifestly, therefore, an impact at right angles, or even approxi- 
mately at right angles, in which the stem edge could have been 
brought into play, was quite out of the question. It seemed 
reasonable from these cir tances to that the bar 
stem had never done any cutting work at all; that the Storstad 
had crushed or shouldered the luff of its starboard bow into the 
side of the Empress, and that the stem bar had had no share 
But on such an assumption the angle of 





| contact must have been under rather than over 45 deg., a con- 


clusion quite at variance with the best evidence procurable. 
Actually it was found that this angle, measured, of course, 
between the centre line longitudinal planes of the two vessels, 
could not possibly have exceeded 40 deg., and that under-water 
parts of the Storstad damaged by the collision would call for 
an even more acute angle of contact down to 35deg. This 
discrepancy may be accounted for to some extent by a heeling 
action under the blow, which was undoubtedly a very severe one, 
and may have careened both vessels through moderate angles. 
The actual nature of the contact was determined as follows :— 

First of all, the Storstad’s bow profile was drawn against the 
midship section of the Empress as if for a right-angle blow. 
It was then discovered that the relation of the Empress’s decks 
to those of the Storstad, at moment of contact, might be of great 
importance. The Storstad’s stem at a right-angle blow would 


two vessels were approximately opposite each other, and that 
the main, lower and orlop deck levels would also meet the 
Examination of the damage sustained by 
the starboard bow of the collier showed that the Empress’s 
decks had stoutly maintained their shape against the penetration 
of the Storstad, that all of them, but especially the upper deck, left 
very definite traces of themselves on the Storstad (figs. 2 and 3), 
and had to some extent turned the tables on the ramming vessel, 
cutting deeply into its bow—see reproduction from photographs, 
From measurements made from the traces of these decks on the 


| bow of the Storstad on the assumption, corrected by later. 





data, that the deck edges had not seriously deformed under the 
strain, it was easy to arrive at the conclusion that an angle 
exceeding 45 deg. could not be seriously entertained. Another 
check was obtained by a study of the wreckage on the Storstad’s 
forecastle head. As already pointed out, this forecastle head 
had gone into the Empress just under the liner’s shelter deck, 
which acted as a plane, shaving away all obstructions, including 
the stem head, on the forecastle, right back to the windlass, 

As we have seen, this shelter deck, not being subjected to any 
serious blow from the Storstad, would not deform. Had the 
Storstad gone fair into the Empress and backed fair out of the 
hole made by the collision, it would have been simple to find out 
accurately to a few degrees just what angle the contact had 
been at. All that would have been necessary would have been 
to draw a line across the forecastle head between the limits of 
damage on the port and starboard sides, and that would have 
determined the angle of contact and also the limits of penetration 
measured inwards from the shelter deck stringer angle of the 
Empress. Also it would have been possible from such data to 
have very closely fixed the position and even the dimensions 
of the hole in the Empress’s side from the same considerations. 
Unfortunately, the-simplicity of such a line of investigation 
was marred by the discovery that the Empress could not have 
been stationary in the water at the moment of collision, as was 
generally understood. The catastrophe occurred in a fog, 
which tends to obliterate all ideas of time and space, and there- 
fore also of speed, and it was quite certain that, after striking the 
Empress at an angle of under 45 deg., the Storstad’s bows were 
held as in a vice, and the whole vessel swung through an angle of 
at least 100 deg. by a forward movement of the Empress through 
the water. Itimately the collier’s bows were withdrawn 
from the wound in the side of the Empress, but under these 
manceuvres the relation of the liner’s shelter deck edge to the 
damage line on the forecastle head of the collier underwent a 
change, and the angle of damage across the forecastle was 
only an approximate guide owing to irregularities thus introduced. 
That some such swinging action had taken place after contact 
was quite clearly shown by the nature of the damage on the 
forecastle head, but it was indicated much more clearly by the 
peculiar damage formation on the Storstad’s port bow. 

It is necessary to turn back to a consideration of what 
happened at the moment of impact. It is probable that the 
first part of the Storstad actually to touch the side of the 
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Empress was the forefoot, just-where it turns in towards the 
keel line. The collier had a slight trim by the stern, which 


set the stem back from the perpendicular, and the Empress’s | 


side had considerable tumble home. These variations from 
the perpendicular make it rather difficult to state finally whether 
the overhanging luff of the Storstad’s starboard bow or her 
forefoot made contact first. The point is not important, save 
as it tends to explain # peculiar double and contradictory 
tendency shown in the twist of the Storstad’s bows. My 
explanation is that the collier’s stem bar got a momentary hold 
on the side of the Empress at the orlop deck stringer level, and 
that the stem started to go over to starboard, but before it got 
more than a start in this direction a different impulse met it, 
coming down from above, as a result of the meeting of the 
Storstad’s starboard bow with the Empress’s upper works. 
What happened was undoubtedly this. The collier fed hanging 
in its starboard hawse pipe a stockless anchor projecting several 
feet beyond the shell plating, which got caught between the 
upper decks of the two ships, which, as we have seen, met 
practically edge to edge. The blow was undoubtedly a very 
severe one, as is shown by the fact that the anchor was driven 
violently through the massive cast iron hawse pipe and forced 
inwards and aft through the adjoining bow plating until it 
brought up at the extreme limit of the damage resulting to the 
Storstad from the penetration of the liner’s side—Fig. 2. 
But this sudden blow on the side of the Storstad’s bow, 
so near the stem, had a curious effect on the whole of the vessel’s 
“nose.” By “ nose,” I mean the stem bar, the plating adjacent 
thereto, and the numerous small horizontal brackets or hooks 
which connect together the ends of the longitudinal frames. 
These hooks are only 2ft. apart in the vertical ction, and the 
result of this construction is that the bow end of the Storstad 
is formed of a vertically disposed girder of triangular horizontal 
section. It is this bow end, or “ nose,” which turned over to 
starboard under the crushing action of the blow. First the blow 
high up just under the forecastle deck, due to the anchor being 
caught between the two decks, which would not give way ; 
then, as the anchor was driven out of place and out of the way, 
this vertical bow girder which had started to turn to starboard 
on the crash, came up against deck after deck of the Empress 
as the penetration proceeded, and the whole bow went over to 
port, neutralising the conflicting tendency from below to go 
over to starboard, That some such action did, in fact, take 
place is indicated by the damage to stem just above the forefoot, 
where the bend to port of the stem bar is clearly shown, and the 
scarph in the stem opened, allowing these conflicting tendencies 
to adjust themselves—Fig. 1. This turning of the Storstad’s 
bow to port, and bearing in mind the fact that the direction of 
entrance into the Empress was at an angle from forward aft 
along Empress’s side, produced the result that the Storstad 
was caught by the “ nose ”’ and could not free herself immediately. 
She was, in fact, “‘ hooked” into the Empress, and could only 
release herself as the liner moved ahead, when the Storstad 
swung aft and the interlocking parts freed. That the Empress 
was under way is shown by the crushing in of the side of the 
port bow of the Storstad just forward of the initial damage on 
this bow. There is a double bay or indentation here, one formed 
by the turning over of the Storstad’s ‘‘ nose,” as already indi- 
cated, and the other by the pressure of the after edge of the 
hole in the Empress’s side, against which the Storstad hinged 
as the whole vessel slewed aft till she left the Empress stern to 
stern, having penetrated in the reverse direction. It was when 
this second bay or vertical indentation was developing that the 
pad and sidelight on the Empress, referred to above, were 
stamped into the port bow plating of the Storstad, leaving a 
clue to the occurrence which proved most important. The 
main conclusions arrived at were then as follows :— 

(1) That the point of first contact was as near as possible 
amidships, the Storstad’s stem entering just under bulkhead of 
Room 328 and forward of aftermost lower deck coaling door. 

(2) That the angle of contact was very acute, certainly not 
over 45 deg., measured between the centre longitudinal planes 
of the two vessels. 

(3) That there was a penetration not exceeding 12ft. from 
the vertical side of the Empress. : 

(4) That the longitudinal bunker bulkhead of the Empress in 
way of the damage was not punctured. 


(5) That the Empress was in motion at the time of collision 
but at a rate of speed which could not be accurately determined’ 

(6) That the Storstad’s “nose” going over bodily to port 
hooked her into the gap in the Empress, from which she freed 
herself, turning through an angle of about 100 deg. 

_ (7) That while the plating and framing of the Empress was 
immediately, under the influence of the blow, burst inwards 
and rolled back on the after side of the gap, the decks stood up 
to their work and resisted distortion in a very remarkable way. 

(8) That in a ramming collision longitudinal framing as in the 
Storstad shows very remarkable resistance to distortion by 
colla The damage to Storstad, considering the nature of the 
accident and the consequences entailed, was almost trifling, and 
did not extend to the collision bulkhead. 

Conversely, the horizontal strength members of the Empress, 
such as the decks, “‘ bit’’ very decidedly into the Storstad’s 
bow between the longitudinals, and left unmistakable traces 
of the contact. 


These notes are submitted by the writer to emphasise the 
great advantages which may be derived from a very careful 
study of the damage sustained by vessels from collision or any 
other cause, even such-as mines, torpedoes, &e. At first sight 
it might appear that there would be no relation between the 
resulting damage from causes so dissimilar. The writer is 
convinced that there is the very closest relation. The inward 
thrust from, say, a mine exploding in close contact with a vessel’s 
side is precisely the same as that produced by the blow of another 
vessel’s stem, with the concentrated momentum of a large 
vessel and heavy cargo behind it. In the one case you have a 
sudden, sharp, irresistible blow ; in the other a comparatively 
slow, sustained but equally irresistible push. Whatever the 
inboard consequences may be, the outward consequences to 
oc. and framing are remarkably similar. In the neighbour- 

ood of the impact a bursting in and setting back of the platin, 

and framing, with a very determined effort of the deeper vertica: 
and horizontal bers to resist distortion. I refer to webs, 
stringers, decks and bulkhead edges. It will generally be found 
that these portions of the structure form limits to the extent of 
the damage, looked at from the outside. It will, I think be 
found that resistance to the sudden application of disruptive 
forces, from whatever cause arising, will easiest obtained by 
a great increase in the number and depth of the frames, webs 
and stringers under the water-line, just as ultimate safety after 
bilging must depend on a more minute subdivision into water- 
tight compartments, involving a large number of bulkheads, 
both transverse and longitudinal, than has yet been advocated. 
This, be it understood, only for the case of vessels of such size 
and importance from the ntmber of passengers carried or the 
military value involved, as to warrant the increased cost and 
loss of deadweight or i in displ t, as the case may 
be. Finally, the writer ventures the opinion that water-tight 
bulkheads, whether transverse or longitudinal, on which the 
safety of any vessel is based, ought not to be freely pierced as at 
present by doors, pipe , Steam and exhaust connections, 
electric conduits, &c. To do so, no matter under what safe- 
guards, is to destroy the validity of the bulkheads, and to vitiate 
all calculations based on their remaining intact. 

















WHY SMALL PARM ENGINES ARE PAILURES. 
By F. R. PARSONS. 


THERE lies ahead a future, a prosperous and golden 
future, for the engineer who will grasp the many possi- 
bilities attaching to the design of a really adaptable 
internal-combustion engine of small and medium power 
for estate and farm service. 

The failing of most existing farm engines of this descrip- 
tion is their utter lack of adaptability—this and the 
complicated nature of many of their primary movements. 
Let us glance for a moment at their duties. They are 
manifold and diverse. They are asked one day to drive a 
threshing machine or winnow grain, the next day to cut 
chaff, grind and crush corn or break cake. Then they are 
put to pulp roots, saw wood, pump water separate cream 
and churn butter, or generate electricity—each and every 
one of which operation demands some variation in power, 
or a change of speed. Of course these demands could each 
be met quite easily provided the engine was a fixture, and 
the various machines grouped together under one roof and 
driven from a line or lines of shafting. But then it would 
lose its portability—its most useful feature—and become 
at once a fixed power plant. 

Petrol and oil engines of the type specifically designed 
for farm work have invariably but a single driving puilley. 
And as their rated power is usually based upon full-speed 
conditions, which may be anything from 400 to 800 revolu- 
tions per minute, it follows that any reduction of speed is 
synonymous with an equivalent loss of power. Now it 
often happens that a user requires a relatively low speed 
and full power, or, inversely, a high rotative speed with a 
minimum of power. But can he obtain these conditions 
direct off his engine ? 

The portable farm engine of the future will have to be 
considerably changed from that of the present. We have 
seen that their portability is a sine qué non. But this does 
not imply mere portability on wheels. A farm engine needs 
to be so adapted that when required for indoor work it 
can, if desired, be lifted clear of the travelling carriage and 
set down anywhere on the floor in a self-contained condi- 
tion, ready for instant service. 

Then as to adaptability the single driving pulley should 
be substituted by a graduated speed-driving device, having 
a range in convenient steps of, say, from a 36in. diameter 
pulley down to a 6in., the change of speed being easily and 
readily controllable at will by means of suitable change- 
gearing, and without any trouble further than operating a 
conveniently placed lever or clutch. Thus any accommo- 
dation of power, with its concomitant change of pulley 
speed, would meet the variations imposed by the necessities 
of the moment. For example the top speed may be con- 
veniently used for threshing or driving a dynamo, or 
sawing, the lowest speed for pumping, pulping, cake- 
grinding or churning; the speed of the engine being 
uniform throughout. and whatever power required main- 
tained. 

Much of the complicated character of an engine could be 
obviated and a digtinct advantage thereby gained if the 
movements and adjusting mechanism were not so closely 
crowded together. The aim of engine designers would 
appear to be a reduction of overall dimensions tc the last 
degree of possibility ; and for what purpose ? There can 
be but one reason, and that is for the sake of appearance. 
Surely a most absurd one when an extra foot one way or 
the other would mean ease and comfort when dismantling 
or any adjustment is found necessary. And an extra foot 
in occupied floor space would be unnoticed in a ten-acre 
field or on a barn floor. 

Many of the cylinder troubles usually associated with 
this class of engine have been found by the present writer 
to proceed from defective jacket-water circulation ; either 
insufficient tank capacity or the connections between 
jacket and tank so restricted in area or of such formation 
structurally as to impede circulation. It is not at all 
uncommon to find engine troubles to proceed from 
carbonisation, directly due to intensely high cylinder 
temperatures. This, again, is a detail well worthy of a 
maker’s closer attention. 

Complete automatic lubrication is another point to be 
insisted upon. True, some of the more important points 
are so safeguarded on a few of the farm engines of to-day, 
but certainly not all, and its development might with very 
great advantage be in all cases so extended as to embrace 
practically all possible wearing movements. 

There is also usually a lamentable lack of provision for 
taking up normal wear, this referring particularly to main 
bearings ; a split bush or adjustable brasses being infinitely 
more desirable from an economic point of view than those 
of solid form. 

Having made these few suggestions with the best of 
intentions, certainly not in an arbitrary or yet a carping 
spirit, the writer confidently leaves their future considera- 
tion in the hands of the makers of this type of engine, and 
meanwhile welcomes any criticism thereon. 








ENGINEERING INSTITUTIONS’ VOLUNTEER 
ENGINEER CORPS. 


Headquarters :—Chester House, Eccleston-place, S.W. 


ORDERS 
for week commencing May 8th, 1916, by Lieut.-Col. C. B. Clay, 
V.D., Commanding. 

Drills, 6.25 to 7.25, 7.25 to 8.25. 

Monday, May 8th.—Sections 1 and 2, Technical ; Sections 3 
and 4, Squad and Platoon. Signalling Class and Recruits. 

Tuesday, May 9th.—School of Arms, 6 to 7 p.m. Recruits’ 
Drill, 7.15 to 8.15 p.m. 

Thursday, May 11th.—Shooting for Sections 3and 4. Recruits, 
5.45 to 7.45 p.m. 

Friday, May 12th.—Sections 3 and 4, Technical; Sections 1 
and 2, Squad and Platoon. Signalling Class and Recruits. 

Saturday, May 13th.—Adjutant’s Instruction Class at 2.30 p.m. 

Sections for Technical e at Headquarters, London 


Electrical Engineers, 46, Regency-street, S.W. 
Sections for Shooting parade at miniature ranges. 
Unless otherwise stated, all parades at Chester House. 
E. G. FLEMING, : 
Company Commander and Acting Adjutant. 


PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Pig Iron Smelters Demand the Maxima. 


VaLuEs of pig iron have settled down on the 
basis of the maximum prices lately declared, materials 
not specifically included in the schedule falling into corre- 
spondence therewith. The majority of the pig iron 
smelters are disposed to add to stocks rather than do 
business at less than the full maximum. They consider 
this a safe policy, and they plead, moreover, that it is 
justified by the difficulties which they are encountering 
in getting regular supplies of ore and fuel, by the cost of 
labour, and the heavy incidence of dead charges. All 
sellers are quoting the maximum prices for pig irons, 
forge and foundry, the basis “‘ delivered’ rates for forge 
qualities thus being 88s. 6d. for Northamptonshire, 91s. 
for Derbyshire, and 92s. 6d. for Staffordshire part-mine. 
Smelters declare thomselves confident of obtaining an 
extension of the maxima as soon as they come on to coke 
at the higher prices caused by the miners’ advance. But 
so far nothing has been done in the way of representation 
to the Ministry of Munitions. Staffordshire all-mine 
pigs are quoted 160s. for special warm-air iron and 180s. 
for ecold-air sorts. At Birmingham to-day—Thursday— 
makers reported further demands for foundry iron for 
naval goods, and there were sales of malleable iron for 
the production of bombs. Forge iron was in frequent 
request, but makers would not promise early deliveries, as 
supplies of coke are irregular. For cold-blast pig iron 
there were offers to renew expiring contracts. Stafford- 
shire forge iron was in chief inquiry. The Order in Council 
prohibiting exports has little hindering effect on this 
market. The trade in Derbyshire iron, which has sprung 
up with France, does not appear to have been affected 
thus far. Some deals made on account of Russia are 
apparently beset with greater difficulty. With the excep- 
tion of Russia, no difficulty is anticipated in obtaining 
licences to ship. These orders account for the bulk of the 
export business at the moment, and the firmness of the 
market suggests that Midland producers are not appre- 
hensive of any serious effect resulting from the embargo. 


Activities in Finished Iron. 


There are heavy arrears of export orders on the 
books of most of the leading finished iron houses. They 
complain that while they are urged by the Board of 
Trade to cultivate their connections abroad, and secure 
the advantage of important contracts, which are from time 
to time on the market, the Ministry of Munitions steps in 
and prevents negotiations going through or commit- 
ments being fulfilled. Valuable markets in South America 
and elsewhere are in this way being opened to United 
States enterprise. On ’Change in Birmingham to-day 
—Thursday—there were a good many inquiries for small 
bars, for export principally to France. Few firms, how- 
ever, have any output to dispose of for some time to come. 
Complaints are heard as to the annoyances of the inquisi- 
tion which has to be conducted before contracts can be 
entered into. The manufacturing resources of France 
have been developed far beyond the present capacity of 
the nation in the matter of raw iron and steel, owing to the 
cutting off of valuable sources of supply in the invaded 
districts. Bar makers are in a very strong position. 
They have as many orders on their books as will assure 
them of steady occupation for some time to come. The 
requirements of controlled firms account for a very large 
proportion of the output, and ironmasters are not to be 
persuaded to forego any of the advantage which the recent 
revision of the maxima gave them. Nut and bolt iron is 
quite as firm as the standardised grades, £13 15s. being 
the price for delivery at Darlaston. The demand for 
small iron is as urgent as ever. Producers have so much 
work under execution that they are not at all anxious to 
add to their commitments. The business negotiated 
rules at £15 5s. to £15 10s. for iron and £18 10s. for steel 
rounds of three-eighths dimensions. In most depart- 
ments of the finished iron market producers have enough 
orders on hand to keep them going at utmost pressure. 
In certain lines of manufacture controlled firms are getting 
well ahead of Government contracts. 


Galvanised Iron Trade. 


Sheets, both plain and galvanised, are command- 
ing a rather brisk sale, despite the extravagant prices to 
which they have advanced, owing to increased cost of 
production. Nearly all the business passing is on military 
account. A good many purchases are, it is understood, on 
behalf of the French Government. Ironmasters quote 
£27 10s. to £28 for 24 gauge galvanised corrugated sheets. 
Some makers are quoting £30 and even £31 per ton. A 
shipment of galvanised iron was sold to-day—Thursday 
—for Greece, but not until the merchant agreed to a new 
freightage rate of 85s. per ton, compared with 20s. before 
the war. There were also better offers for corrugated 
sheets for India, and for flat sheets for Australia. Black 
sheets realise £17 to £17 10s., with the usual extras for 
painting, &c. Home requirements do not admit of export 
inquiries being entertained to any great extent in this 
branch. 


Iron Trade and Increased Railway Charges. 


The three railway companies serving Birmingham 
and South Staffordshire have given notice this week of a 
revision of the charge for the storage and wharfage of 
traffic and handling services incidental thereto in the 
Birmingham, South Staffordshire and East Worcester- 
shire district. Many years ago an agreement was come to 
between the Staffordshire ironmasters and the railway 
companies whereby the storage and wharfage charges and 
conditions applying to semi and finished iron and steel 
and “rap were made more favourable to the local traders 
than those in other parts of the country, and to other mer- 
chandise. The ironmasters were in a position to exact 
these special terms; now, however, acting in agreement, 
the local companies have decided to bring the charges and 





conditions up to those generally obtaining, and a new 
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schedule will come into force on July Ist next. The most 
important of the changes is that the period of free storage 
for iron and steel products is reduced from seven days to 
forty-eight hours, after which the present general 
charges, or charges rather higher, will have to be paid. 


Wages in the Engineering Trades. 


The Birmingham branch of the Amalgamated 
Society»of Engineers has made application to the Engi- 
neering Employers’ Federation for an increase in the 
day rate of wages. The men have pointed out that in 
many instances unskilled workers engaged under the piece- 
work system are receiving higher wages than skilled 
engineers, and, further, that the increases which have 
already been granted are not commensurate with the 
increased cost of living and the additional responsibility 
placed upon them in consequence of the introduction into 
factories of workers with no previous experience. Some 
of the employers have met the demand of the men, but 
as others have not, the question is now the subject of 
negotiation between the Employers’ Federation and the 
engineers’ society. The matter has also been laid before 
the Minister of Munitions, and it is hoped that an agree- 
ment will be arrived at which will be operative at all 
munition works. 


Steel Trade Exceedingly Busy. 


In the steel trade late prices are firmly main- 
tained. More equable conditions have been established 
in many directions by the further extension of the system 
of price control. Supplies for domestic buyers remain 
extremely scarce, and the Government keeps a very firm 
hand on the output. While munition steel is necessarily 
the first to be commandeered, a large claim is made upon 
what is called Class “‘ B,” comprising metal used for 
various war requirements. Structural steel for new 
factories producing war material comes under this category, 
and large appropriations have been made. The only 
description of steel which is being offered at all freely is 
that in which the carbon content is too high for shell 
work. Makers of rolled steel were urged to-day in Bir- 
mingham to accept important orders from people engaged 
on war goods. They were, however, able to place only 
small lots. It was made known on ’Change that a very 
large French steel order was open for acceptance, but 
being beyond the means of any firm it is probable a division 
among several works will be made, especially as it is of an 
urgent character. The demand in the raw steel trade 
was this week again very great, and only a little of it can 
can be met, so far at least as the needs of domestic buyers 
are concerned. Raw steel and “semis”’ are in as short 
supply as ever, and open-market values continue at 
£12 10s. basis for Bessemer bars and billets. The extreme 
difficulty in obtaining steel is increasing and a striking 
instance is mentioned. A large buyer here had a cargo 
of American steel bars invoiced last October, and has only 
just received the bills of lading. When the material will 
come to hand it is impossible to say. The rolled steel 
works are making great efforts to cope with the demand, 
which centres largely in steel bars for Government 
account. There is a good demand also for sectional 
material. The Government’s list of maximum prices is 
not being adhered to for other than strictly Government 
descriptions of material. 


Reducing Government Contract Prices. 


Firms which are manufacturing for the Govern- 
ment find that they are just now confronted with a new 
difficulty in respect of fresh contracts. Price for the goods 
manufactured was almost the last consideration in the 
earlier supplies of the war. Now, however, the War- office 
and the -Ministry of Munitions keep a very watchful eye 
on all expenditure, and prices are much reduced, although 
materials, fuel, and labour are all most costly, and the 
contractor is hardly a free agent to accept or refuse Govern- 
ment indents. The Department does not in the majority 
of cases take the high-handed course of forcing the accept- 
ance of contracts, but it sees that if the manufacturer 
with plant and labour suitable for war work proposes to 
switch off on to goods for the open market, he.encounters 
the maximum difficulties in obtaining supplies—indeed, 
cannot in many cases obtain supplies. The measure of 
Government control over the metal and engineering 
industries makes this policy particularly effective in the 
West Midland district. There is the greatest difficulty in 
obtaining supplies of material for turning out general 
trade orders, for export in particular, and of transporting 
it when bought. It is practically impossible for these 
firms to obtain machinery, even parts for replacements. 
When goods are manufactured and in the warehouse 
they may wait weeks before they can obtain freight room. 
Licences and permits are required at almost every stage. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


TuE general position in the iron and steel market 
is rather puzzling until one begins to look below the 
surface. Judging from the meetings on the Manchester 
Exchange one would be inclined to think that business 
was very slow, not to say depressed, and that little was 
being done; but when it is remembered that all our 
metallurgical—or perhaps I should say siderurgical— 
works are running at full capacity, and that all the output 
is going at once into consumption, it is obvious that there 
is really a vast amount of business going on. The apparent 
stagnation is due to the restriction of merchant business, 
and the fact that the merchant has now little scope for 
his energies or opportunity to act freely. The big establish- 
ments are not much affected by this elimination of merchant 
activity ; but it is quite a different story as regards the 
many small private concerns, which are greatly hampered 
in the matter of supplies, and the worst has not yet been 
seen in this connection. It is the last stages of the war 
which will try all these small businesses, and perhaps put a 
good many out of existence; and then the process of 


reconstruction will take time and delay the revival of 
trade which has to come after the war. 


Pig Iron. 


There is no definite change in the Cleveland pig 
iron position, and apparently very little, if any, Cleveland 
iron can yet be brought into this district. There was a 
hope that the stoppage of shipments would release so much 
iron as to enable Lancashire founders to obtain supplies 
at the maximum of 82s. 6d. on trucks, but we are still 
waiting here for this development. One serious difficulty 
in the way of business in Cleveland iron here is that the 
merchants are declining to conform to the regulations of 
the Distributing Committee. The more these are looked 
at the less they are liked, and there is now something of 
the nature of a distinct revolt against them. Steps are 
being taken to obtain a general consensus of views of the 
Lancashire and Yorkshire merchants, and possibly some 
scheme will be formulated. But it is now clear that 
merchants as a body will refuse to make the disclosures 
required of them, and no one who has any acquaintance 
with the inner working of a merchant’s business will 
blame them. So far as Cleveland iron is concerned, Man- 
chester merchants could probably ignore it altogether 
without much loss or much concern, but if the Cleveland 
Committee should succeed in imposing its terms upon the 
trade, there is always a chance that other committees 
might be appointed, consisting mainly of ironmasters in 
other districts, who would also make regulations by which 
the inner working of the merchant’s business would be 
disclosed to producers of the articles in which he deals. 
Prices of foundry iron remain about the same, but there is 
some irregularity in the Derbyshire market. There are 
makers who ask from Is. to 2s. more than the fixed 
maximum, which comes out at 92s. 6d. in Manchester, 
justifying the excess by the price of coke, and, on the 
other hand, there are one or two weak holders who make 
concessions on the maximum to obtain business, which is 
not too plentiful just now. Hence the range of Derbyshire 
prices is wider than usual, and may be given as between 
9ls. 6d. and 94s. per ton delivered here. Lincolnshire 
foundry iron remains scarce, and merchants usually ask 
from Is. to 2s. above the maximum, say, 94s. 3d. to 95s. 
delivered. The theory is that a merchant may put a 
moderate profit on the maximum price, and, of course, a 
moderate profit may be ahything from 6d. to 2s. 6d. per 
ton, according to the standing of the customer and the 
credit he is in the habit of taking. Staffordshire iron is 
usually quoted here at 92s. 6d. delivered. Business in 
Scotch foundry iron is very much restricted, but the prices 
seem firmly established, although they are not paid 
without much grumbling. 


Semi-steel. 


There is no change and no fresh news as regards 
steel billets. Consumers are left wondering what they 
will do if no supply can be obtained from abroad. 


Serap. 


There is no definite development in the market 
for scrap, but there is a very firm feeling, and this has 
now extended to steel scrap, which was formerly so weak. 
No great quantity of this class of scrap is now coming in 
ta dealers’ yards, and perhaps a larger proportion of it 
is going direct to steel works, but in any case dealers are 
not pressed, and hence can wait for a better market. 
Probably 95s. here is now about the value, but there are 
no transactions to test its actuality. Wrought scrap is 
still scarce, and dealers are talking about putting up the 
price to £7, but this may be something of a joke. Never- 
theless, the price is quite possible in the present circum- 
stances, and £6 10s. has already been paid. For the best 
qualities of textile scrap for foundry work some dealers 
want 105s., but I cannot find that this price has yet been 
paid, although 103s. 6d. has been given. The quantity 
of this class of scrap available must necessarily diminish 
while there is practically no opportunity of renewing 
textile machinery in Lancashire. The usual scrapping of 
old and inefficient machinery is ceasing in the district, as 
almost all the big machinery producers are engaged on 
Government business. 


Finished Material. 


There is no news in the markets for manufactured 
iron and steel. Lancashire bar iron is still quoted at 
£14 10s., less 24 per cent. and carriage paid, which is 
practically equivalent to the Government figure. Some 
steel bars are obtainable at £16, but not many, and con- 
sumers often have to pay £17 to £18. Common plates are 
still at £12 15s. 


Metals. 


Copper has continued its upward course. Strong 
sheets are quoted at £158 per ton. Merchants’ prices 
here for ingot copper are £138 for tough and £143 for best 
select. The difference is excessive, but copper prices have 
been at sixes and sevens so long that nobody notices this. 
The standard market looks like going higher yet, for 
stocks are low and America seems to have made up its 
mind to let the market go as high as it will, whereas 
formerly producers there were disposed to moderate the 
rising tendency. Lead is quoted at £37 in Manchester, 
tin at £209, and spelter at £111, these being merchants’ 
prices for small lots. 


Barrow-In-FurNEss, Thursday. 
Hematites. 


There is a very brisk state of affairs all through 
North Lancashire and Cumberland. Makers are full up 
with orders for iron and are making a bold endeavour to 
cope with the demands of consumers. These demands-are 
mostly for iron for munitions of war, and prompt delivery 
is wanted. The iron used in the district is very consider- 
able, but at the same time deliveries are being made 
inland of good tonnages of both ordinary and special sorts. 
There is as yet no variation to note in the output, but there 
is a prospect of even more activity. Prices are steady at 
the maximum rates ruling for some time now, parcels of 
mixed numbers of Bessemer iron being at 127s. 6d. per 





ton niet f.o.t., and special brands are at 140s. per ton. 


Warrants are idle at 115s. per ton. There is still a great 
shortage in labour in the iron trade. 


Iron Ore. 


The demand for iron ore is particularly brisk on 
local account, and smelters are pressing more and more for 
heavy deliveries. In addition, smelters in Scotland are 
wanting good supplies by rail and sea. The shipments 
from. Barrow are very light and have been for some time, 
Prices are steady, with good average qualities of native 
ore at 21s. to 30s. per ton, and best ores are at 38s. per ton 
net at mines. Importations of foreign ore being made in 
fairly large tonnages and Spanish and Algerian ores are 
at 40s. per ton delivered to West Coast furnaces. 


Steel. 


There is plenty of life in the steel trade, but it 
is practically all confined to the departments on munitions 
of war, and nearly every branch is so engaged, private 
buyers receiving little consideration at present, unless 
the steel they want is for war material. The demand for 
the usual sections is very quiet. Rails of the heavy variety 
are at £10 17s. 6d. per ton. Light rails are at £11 10s. to 
£12 5s. per ton, with heavy tram rails, which are little 
sought after, at £11 15s. per ton. For ship plates the 
demand is easy. The mills at Barrow are still idle on 
account of the shortage of labour. Ship plates are at 
£11 10s. and boiler plates at £12 10s per ton. Billets are 
in good demand for shell-making, and the price is £12 per 
ton. 


Fuel. 

For coal there is a brisk demand, with good steain 
sorts at 22s. 6d. per ton delivered. House coal is in quieter 
demand at 22s. 6d. to 36s. 6d. per ton delivered. For 
coke there is a very heavy demand. East Coast qualities 
are at 32s. to 38s. per ton and Lancashire qualities are 
at 3ls. per ton delivered. 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Works’ Clerical Staffs. 


One of the most serious difficulties which the 
big steel works are having to face in these days is the loss 
of members of their clerical staffs. The war is revolution. 
ising many established customs, but probably none more 
than those which have for decades regulated this depart - 
ment of the steel industry. One is apt to speak of skilled 
labour as if it could only possibly refer to turners and 
fitters, gun makers, melters,and so on. The fact is too 
often overlooked that an ordinary clerk could no more 
tackle the intricacies of the clerical work of a large concern 
doing Government—home and foreign—contracts, as 
well as home and overseas industrial orders, than a 
moulder’s labourer could put the finishing touches to a 
l5in gun. I was chatting the other day on the subject 
with an official, and learnt a little of what the ‘‘ combing 
out’ process, as it is called, means to the responsible 
heads of the large office staffs here. There seems to be 
an idea that because a man is a “‘clerk,’’ which is a very 
broad term—his place can be taken with the greatest of 
ease by any school girl who happens to offer her services, 
but my friend assured me that uf most cases young men 
enter the various clerical departments as lads and, com- 
mencing from the bottom, work their way up just as they 
would if placed in the works. And the knowledge they 
accumulate makes them quite as much “skilled workers ”’ 
as their fellows in the “‘shops.” Military necessities are, 
of course, military necessities. No one for a moment 
wishes to place difficulties in the way of the War-oftice 
representatives, who are anxious not to lose even one 
young man who could serve with the colours, but it should 
be borne in mind that if, with the greatly increased strain 
now placed upon steel works in a district like Sheftield, 
from the armament firms downwards, the whole machinery 
is to run smoothly the standard of efficiency in the offices 
must be safeguarded. Women are doing very well in 
the lighter munitions shops—although one occasionally 
hears a discordant note—but if it has taken years to bring 
the male office stafis up to their present efficient state, it 
can scarcely be expected that adequate substitutes can 
be found in girl clerks with only a few hours’ training. 


Some of the Difficulties. 


However, that is about how matters stand. 
Old-fashioned ideas are crumbling away. Firms that 
have seldom had a female member on their clerical staffs 
are now compelled by circumstances to employ them in 
large numbers, and until they can see more clearly how 
this compulsory experiment will work out heads of 
departments are having an anxious time. Quite ap&rt 
from the increased business as a direct consequence of 
the war, there have been other abnormalities, such as 
freight difficulties, correspondence involved in_ traffic 
troubles, and the extraordinary number of inquiries from 
all parts of the world for iron and steel manufactures, 
which there have been very often but slender hopes of 
ever supplying. Besides these things, there are the 
thousand-and-one formalities to go through before an 
ounce of steel or steel manufactures may be exported. 
Taken altogether, it may be said with accuracy that if the 
war has meant extreme pressure upon the employees in 
the works, the burden has pressed heavily upon office 
staffs also. They are, after all, a distinct and essential 
part of the general machinery, and unless the position of 
managements is to be strained almost to the breaking 
point this view will have to be taken by those who are 
responsible for thinning out the male clerks. In any case, 
I think a word of praise is due to the latter for the manner 
in which they have worked, frequently under most trying 
conditions; yet who ever hears of a munition works 
clerk being brought before a tribunal for absenting him- 
self? He plods on, though knowing full well that the 
longest day will mean no overtime money for him. 


“Thin” them Out! 
Happy would the big firms be if the same could 





be said for all ordinary employees. Most of them are 
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working admirably, otherwise there would be a very 
different story to tel] regarding the output of munitions. 
But the others! During April 197 men were brought 
before the local Tribunal on complaints of losing time. 
It may be replied that that is a very small percentage 
when it is considered that in this district there are 205 
“controlled” firms, but those 197 cases represented no 
fewer than 20,272 lost hours. That makes one think— 
20,272 precious hours unnecessarily thrown away in the 
midst of a@ life-and-death struggle, and in a month, too, 
in which all the works were closed down for from three 
to four days for the Easter holiday ! Will these offenders 
never understand ? In all there were 356 cases of com- 
plaints of one kind and another during the month. Sixty- 
nine of them were of gambling—gambling whilst the 
men in the trenches want munitions. Thirty cases were 
of refusing to obey orders, nine of being the worse for 
liquor at work, and eleven were of idling or sleeping 
when the men should have been on duty. The proportion 
may not be considerable in view of the huge armies of 
men now employed here, and I have heard it asserted 
that Sheffield stands most favourably in such matters 
compared with other centres, but why on earth there 
cannot be put into operation some means of compelling 
these offenders to think more of the nation’s claims and 
less of their own selfish indulgences I do not understand. 
Their presence and conduct in the works must be as much 
an irritation to the men who are conscientiously doing their 
duty as they are a continual source of annoyance and 
anxiety to the managements. If the War-office would 
mark these offenders and include them in the thinning out 
it would teach them discipline and be for the good of 
works generally. 


Central Power Stations. 


The Sheffield branch of the Junior Institution of 
Engineers is a very much alive body, its papers and dis- 
cussions being invariably of a practical as well as an 
interesting character. Since my previous letter the 
members, meeting at the Cutlers’ Hall, have listened to a 
lecture by Mr. W. M. Miles, chemist for the Corporation 
of Sheffield Electric Supply Department, on ‘‘ The Chem- 
istry of Fuel.” Mr. Miles showed how manufacturers 
could ascertain if they were obtaining the true calorific 
value of their coal. He advocated the sale and standard- 
isation of coal according to its calorific value. Thac 
method had been adopted in the States very largely, but 
he regretted it had not, so far, found favour in this country. 
Indifferent firing, of course, prevented coal from yielding 
its full value, and in demonstration of this Mr. Miles 
produced specimens of ash containing as much as 50 per 
cent. of fuel. He urged the utility of central power 
stations, and in the discussion that ensued the possibility 
of their being liable to attack by air in warfare was raised. 
This brought the President (Mr. T. H. Firth, Managing 
Director of the Brightside Foundry and Engineering Co.) 
to his feet in defence of central power, which, he contended, 
had come to stay. The development of aerial warfare 
need cause no qualms, as it would doubtless produce the 
weapons and means to protect the stations from attack. 
Sheffield would not have been in such a favourable position 
for producing munitions but for central electric power. 
It had been used to the fullest extent, but they would be 
surprised if they knew the great demands which would be 
made upon it in the near future. 


Hardware Imports. 


The question of what should be included in the 
term “ hardware’? was raised as an important one to 
Sheffield when the Government recently issued a proclama- 
tion prohibiting imports under that head. On Tuesday 
the matter was before the Sheffield Chamber of Commerce, 
Colonel Hughes, C.B., presiding. It was announced that 
information had been received from the Board of Trade 
to the effect that for the present the Board regards as 
“hardware ”’ all goods entered under that heading in the 
General Railway Classification of January Ist, with the 
following exceptions, which are of much importance to 
Sheffield :—Awl blades, bayonets, bullet moulds, caps for 
cartridge making, cartridge cases, hammer and hammer- 
heads, horse clippers, jacks (small and screw), percussion- 
cap shells, pliers, pulleys and pulley-blocks, scythes, sickles, 
shears, spanners, carpenters’, coopers’, joiners’, masons’, 
shipwrights’ and edge tools, trenching struts and brass or 
copper tubes. By the way, the Chamber is to be repre- 
sented at the business conference of the British Imperial 
Council of Commerce, to be held in London next month. 


Round the Works. 


What has been known for some time by Sheffield 
exporters has just been formally notified by the Russian 
Government, through the Chamber of Commerce, namely, 
that, except under special permission, the entry into Arch- 
angel and other White Sea ports of cargoes not destined 
for purposes of national defence is prohibited. The fact 
is that, with all its improvements—and there have been 
many of late—Archangel provides but scant accommo- 
dation compared with the tonnage which manufacturers 
would find it convenient to pour into Russia through that 
port. . As to new inquiries and actual business, apart from 
direct and indirect war requirements, the quieter aspect 
noticed before Easter has been more emphasised ; but for 
such things as files, saws, twist drills and small tools 
there is an absolute boom. Of late quite an active business 
in agricultural implements had been done with Ireland, 
but the trouble there pulled this up with a jerk, and it may 
be some little time before matters get back to the normal. 
Tool steel, both high-speed and carbon, is under a very 
heavy demand, but the operations of manufacturers of 
the former are much hampered by the limited supplies 
of ore for tungsten powder making. Rolling mills seem 
to have the situation well in hand now. Oversea business 
is still in a very robust condition, the latest bookings 
including tools for Rangoon, Madras, Montreal, Melbourne, 
Alexandria, Valparaiso and Manilla; saws for Rangoon, 
Bordeaux and Bilbao; steel for Archangel, Corocoro, 
Buenos Aires, Barbados and Calcutta; cutlery for Mon- 
treal, Quebec, Sydney (N.S.W.) and Toronto ; electro-plate 
for Toronto and St. John’s; machine knives for Manilla, 
sickles for Montego Bay; files for Wellington (N.Z.), 
Calcutta and Madeira, and knives for Algiers. 





Iron, Steel, and Coal. 


All prices for pig iron continue steady on the 
Government maxima, but activity is limited to mixed 
numbers of hematite and special qualities required by 
makers of munitions. There the demand is beyond the 
resources of supply, and most makers’ books are closed for 
new business until the turn of the half year at any rate. 
If a demand for ordinary purposes existed, it could not 
be met—perhaps scarcely considered. Common irons are 
not attracting much new business, except for small 
quantities ; but this fact does not disturb makers, who 
are very well contracted forward, both for Lincolnshire 
and Derbyshire brands. No change has occurred in the 
position of billets, the supply of which is entirely inade- 
quate to the needs, for acid as well as basic. The steam 
coal market easily maintains its strength, and the effect 
of restricted shipments is a good influence on the home 
supply, which is under continual expansion for munitions 
works purposes. Best South Yorkshire steam hards quote 
18s. to 18s. 6d., best Derbyshire hards 17s. 6d. to 18s., 
seconds 16s. 6d. to 17s., and steam cobbles 16s. 6d. to 17s. 
Small fuels are still the problem, slacks being particularly 
scarce. Blast furnace coke rests on the agreed figure of 
24s. per ton on rail at ovens. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Bad Time Keeping. 


In spite of the many compliments that have 
been paid to workers on the North-East Coast for their 
sobriety and attention to duty, there is no disputing the 
fact that a considerable amount of time is being wasted. 
The offenders may be a minority, nevertheless their lapses 
are responsible for a lessened output of material required 
for the equipment of the Allied Armies, such as ought not 
to occur, and one hears a good many complaints on the 
subject from employers. A somewhat amazing case of 
bad time-keeping was before the Tees and Darlington 
District Munitions Tribunal this week, when Bolckow, 
Vaughan and Co. proceeded against a number of 
workmen. It was stated during the proceedings that the 
Ministry of Munitions had expressly drawn attention to 
the amount of time that -was being lost, particularly on 
Monday mornings. So far as this firm is concerned, the 
number of hours lost in each department on Mondays only 
from January 10th to March 27th is as follows :— 


January. February. March. Total. 
198$ .. 427%. 288 





Fitting shop.. .. .. .. «- 9144 
TC, ee lee a 
Smith and boilershops .. 103 .. 147 .. 126% .. 377 
DN Oak cc. nt ce A. ce, GE ns.. ee 
661 9583 7913 22814 


The total is equivalent to 41 weeks, reckoning 53 hours to 
the week. It is disappointing in the extreme to record 
such a shocking lack of appreciation by workers of the 
gravity of the times, and one can only hope that the fines, 
ranging from 10s. to £2, imposed on the delinquents, will 
have the desired effect of reducing lost time to the veriest 
minimum. 


Iron Trade in April. 


The outstanding features of the Cleveland iron 
trade during the past month has been the growing scarcity 
of pig iron, and the prohibiting of exports except under 
licence. The necessity of this step had been clearly 
foreseen for some time in this district, and the long delay 
of the authorities in coming to a decision had occasioned 
much surprise. It had ‘been felt on all hands that if our 
own requirements and those of our Allies were to be met, 
something would have to be done to curtail the shipments 
to neutrals. As a matter of fact, so heavy were the ship- 
ments to Scandinavia during the first half of the month 
that the April total to Sweden and Norway is actually 
greater than for the whole of March. Since the prohibi- 
tion was put in force no permits have been issued for 
neutral destinations. This, of course, means a heavy loss 
to the export trade, for neutrals were willing to pay 
almost any figure to obtain iron, and the cessation of the 
iron trade with Scandinavia is no light matter at a time 
when the maintenance of our exports generally is one of 
the primary considerations of British policy. But the 
very first consideration is to supply our own n , and as 
far as possible those of our Allies. The effect of the 
shortage of iron, and the insistent demand from abroad 
during the first half of the month, was to cause a marked 
appreciation in export values. From 94s. at the be- 
ginning of the month the quoted prompt f.o.b. price of 
No. 3 Cleveland pig rose quickly, until on the eve of the 
embargo it had reached 98s. ; but following the embargo 
the price fell as rapidly. The shipments of pig iron during 
April amounted to 61,815 tons—1506 tons coastwise and 
60,309 tons abroad—as against 62,010 tons in March, a 
decrease of only 195 tons, notwithstanding the embargo. 
This is largely due to the increase in the exports to France, 
which amounted to 34,624 tons, as against 31,845 tons in 
March, an increase of 2779 tons. Italy, however, took 
3087 tons less, the figures being 6500 tons, against 9587 
tons. Sweden and Norway received 9043 tons, as com- 
pared with 7892 tons, an increase of 1151 tons. But only 
250 tons went to Denmark, as against 4667 tons, and 510 
tons to Holland, as compared with 1780 tons. Japan took 
3907 tons, as against 2274 tons, and as few as 3180 tons 
went to Spain. 


Iron Market. 


Under existing conditions business continues to 
be of a strictly limited character, especially as regards 
shipping iron. Since April 15th no permits have been 
granted for neutral destinations, and this embargo must 
continue so long as the supply of iron is insufficient to 
meet the needs of the home foundries and of our Allies. 
The position at the moment is that even for France 
licences can only be sparingly issued, although French 
consumers are calling insistently for deliveries under the 
heavy contracts already made, in consequence of the 
difficulty in meeting home requirements. This week one 
or two small parcels of No 3 Cleveland pig have been sold 
at 91s. for prompt f.o.b. delivery, but a general market 


quotation is barely practicable at present, every trans- 
action being governed by individual circumstances at the 
time. A normal price for No. 3 is 90s., with No. 1 about 
94s.; No. 4 foundry 89s., and No. 4 forge, 88s. 


Hematite Pig Iron. 


Exceptional activity prevails in the East Coast 
hematite pig iron trade. Makers are barely able to cope 
with the heavy demands for war purposes. Exports are 
strictly regulated. No iron is allowed to be shipped to 
neutrals, and supplies to the Allies are only maintained 
with difficulty. Makers have to sign a declaration that a 
shipment will not prejudice home requirements, and have 
also to produce a certificate from the Allied Government. 
Prices are unchanged. For export mixed numbers are 
140s., and for home consumption 122s. 6d. 


Iron-making Materials. 


In the foreign ore trade the Bilbao-Tees freight 
has dropped to 20s. ; but the f.o.b price at Bilbao shows 
an upward tendency, and the sellers’ quotation in the open 
market is around 37s. 6d. c.i.f. Tees. The official price 
for controlled consumers on a freight basis of 17s. is 
34s. 6d. Coke is obtainable at the maximum rate of 28s. 
at the ovens, or about 30s. 6d. delivered at the works for 
good medium furnace kinds. 


Manufactured Iron and Steel. 


The position of affairs in the manufactured iron 
and steel trades has undergone no material change during 
the week. There is no diminution in the demand on 
Government account, and so busy are manufacturers that 
it is almost an impossibility to place ordinary business. 
Steel producers are overwhelmed with orders, the demand 
for shell bars being particularly pressing. The shipments 
of manufactured iron and steel from the Cleveland district 
during April showed an increase of 2426 tons, the total 
amounting to 35,367 tons, as against 32,941 tons in March. 
Of the total 3559 tons—iron 3111 tons and steel 448 tons 
—went coastwise, and 31,808 tons—iron 839 tons and steel 
30,969 tons—went abroad. France took 22,402 tons, as 
compared with 21,459 tons, an increase of 943 tons. India 
and Ceylon received 2885 tons, as against 2675 tons, and 
Japan 4701 tons, as compared with 3197 tons. Africa took 
804 tons against 430 tons. Only four tons went to 
Australia, and none was sent in March, whereas prior to 
the war the monthly. shipments generally ran into five 
figures. The following are the principal market quota- 
tions :—Common iron bars, £13 15s.; best bars, £14 5s. ; 
double best bars, £14 12s. 6d. ; treble best bars, £14 19s. 6d. 
packing iron, £10; packing iron, tapered, £11 15s.; iron 
ship angles, £13 15s. ; iron ship and girder rivets, £17 10s. 
to £18 10s.; steel bars, basic, £13; steel bars, Siemens, 
£13; steel hoops, £15; steel ship plates, £11 10s. ; steel 
boiler plates, £13; steel ship angles, £11 2s. 6d.; steel 
sheets, singles, £18 ; steel sheets, doubles, £18 10s. ; steel 
joists, £11 2s. 6d.; steel strip, £14 10s.; heavy sections 
of steel rails, £11; steel railway sleepers, £12—all less 
24 per cent. except steel ship plates, steel angles and 
joists, packing iron and iron bars, 


The Coal Market. 


The volume of business transacted on the 
Northern coal market continues on the small side, as the 
quantity of coal available is extremely limited, the output 
of the collieries being unable to keep pace with the con- 
stantly accelerated demands. The requisition on the part 
of the Admiralty is very extensive, and the inquiries from 
neutral buyers which come into the market every now and 
then keep the market ina hand-to-mouth condition. More- 
over, the threatened intention of the Government to 
secure a@ more extensive and regular supply of coals of 
most sorts usually on the market for the use of the Allied 
munition factories, presumably France and Italy (and to 
operate under the Coal Prices Limitation Act) occasions 
the fear that the present stringent situation may be even 
further aggravated. If the supplies for these purposes 
are to be obtained by the process of official requisition, it 
is felt that the ordinary market will be more or less super- 
seded, with considerable dislocation and financial em- 
barrassment. In the meantime, the market could not 
very well be stronger, especially the steam section. Best 
steams and Tyne primes are quoted at 50s., direct from 
the collieries, but the prices are purely nominal. North 
Northumberlands, bests, seconds, and smalls, are very 
firm, both for the higher grades. Best and specials are 
steady, but the lower grades are not so vigorous at the 
moment. The bunker position, though firm for spot, is 
not so well assured as last week. The congestion of the 
loading turns, together with lack of prompt boats, tends 
to weaken the market for ordinaries, particularly the 
common grades of South Durham; but the superior 
brands are more assured. Coking and smithies are in fair 
demand, and promise to hold fairly well. The coke 
market is strong for foundry sorts, as the demands are 
heavy and there is a reported large inquiry from Italy. 
Quotations are as follows:—Northumberlands: Best 
Blyth steams, 47s. 6d. to 50s. ; second Blyth steams, 40s. ; 
Tyne prime steams, 47s. 6d. to 50s. ; Tyne prime seconds, 
40s. to 42s. 6d. ; unscreened bunkers, 33s. to 36s. ; house- 
holds for shipment, 40s. to 45s. ; best smalls, 30s. ; second 
smalls, 25s. Durhams: Steam (locomotive) 42s. 6d. ; 
best gas, 3ls. to 32s ; second gas, 29s. to 30s. ; special 
Wear gas, 31s. to 33s.; smithies, 30s. to 35s.; ordinary 
bunkers, 3ls. to 34s.; best bunkers, 35s. to 37s. 6d. ; 
superiors, 40s. ; coking, unscreened, 30s. to 35s. ; coking 
smalls, 30s. to 34s. ; foundry coke, 45s. ; gas coke, 24s. 6d. 
to 27s.; furnace coke, 28s. at ovens, fixed price. 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


GREAT activity prevails in industrial circles 
generally. Everything is, of course, subordinate to 
Government requirements, and the works are now so 
completely under control that little or°nothing in the way 





of ordinary business is passing through, even although 
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the demand is practically confined to the home trade in 
view of the embargo on exports. Some were of the 
opinion that the curtailment of overseas business would 
throw more supplies of material on the home market, 
but any extra output is more likely to be absorbed by 
munition demands. There is also a feeling that in due 
time arrangements may be made whereby a certain amount 
of export business may be permitted and an increase in 
ordinary home business allowed. In the meantime it is 
difficult to see how anything much in the way of private 
business can be completed. Everything possible has 
been done to finish up shipping orders before the new 
regulations were in operation. What the future position 
of ordinary business will be can hardly be determined 
meantime, but a quiet feeling of confidence seems to exist 
that, as before, the obstacles will be surmounted and 
business will once more settle down into a fairly satis- 
factory routine. 


Shipbuilding in Scotland. 


The shipbuilding yards in Scotland have been so 
busily engaged in naval work of all descriptions that, 
although it is understood that more time can now be 


devoted to mercantile work, there is as yet no appreciable |. 


increase in the output of this class of vessel. Only four 
merchant vessels were launched from Scottish yards 
during the month of April, amounting to 15,171 tons. 
The total for the four months from the Clyde yards only 
amounts to seven vessels of 24,513 tons, compared with 
114,183 tons in the same period of 1915. While there have 
been numerous rumours regarding orders for new vessels, 
few actual contracts have been announced. It has been 
reported, however, that orders had been placed for two 
steamers for the Federal Steam Navigation Company, of 
London, and that other two steamers being built at Dum- 
barton for Glasgow owners had been sold to Messrs. 
Lamport and Holt, of Liverpool. 


Pig Iron. 


A steady business is being done in Scotch pig 
iron, and makers are easily disposing of their outputs. 
Hematite is being consumed in large quantities by local 
works, and ordinary qualities are also meeting with a strong 
demand. Business in pig iron warrants has again been 
practically dead throughout the week. Buyers were in 
evidence on one or two occasions, but sellers were not 
disposed to enter into any transactions. Buyers quoted 
82s. 6d. per ton compared with 87s. 6d. in the preceding 
week. Total stocks now amount to 42,828 tons, compared 
with 116,093 tons at the end of 1915. The total shipment 
of pig iron from Scottish ports since January Ist amount 
to 39,382 tons, a decrease of 20,017 tons compared with 
the corresponding period in 1915. 


Quotations. 


: The prices of Scotch makers’ iron are quoted as 
follows :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; No. 3, 
120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; Carnbroe, 
No. 1, 125s.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
13ls. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, No. 1, 126s. 6d; No 3, 121s 6d.; Dalmellington, 
at Ayr, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no change to report in the position of 
the steel trade in the West of Scotland. Works are 
actively employed, and great pressure still continues for 
delivery of steel, particularly for shell bars on Government 
account. © Very little ordinary business is passing in the 
home market, but in any case the bulk of the output is 
taken up by munition requirements. It is anticipated, 
however, that a considerable amount of ordinary business 
will be placed soon in view of the pressure which is being 
put on shipbuilders to hurry on with mercantile tonnage. 
The demand for black sheets is as strong as ever. Makers 
are somewhat hampered by a shortage of materials, and 
arrears of deliveries are accumulating accordingly. The 
export trade is chiefly on French account, but makers are 
mostly engaged on home orders. The malleable iron 
works are full up in all departments. ‘‘ Crown” iron bars 
are quoted £13 15s. per ton net at works for home delivery 
and £13 lis. to £14 net f.o.b. Glasgow. 


Coal. 


The Scotch coal trade continues brisk in all 
departments, particularly so in the Western district. All 
qualities of round coal are in great demand, and bookings 
are heavy all round. Smalls, too, are finding a ready 
market. Ells, splints, navigations and steams fully main- 
tain their position, and values are still tending upward. 
Outputs from the Fifeshire collieries are practically all 
contracted for, and supplies for immediate disposal are 
very meagre. The position in the Lothians is much the 
same as in Fifeshire, the only grievance from the collieries 
being that they have so little coal to sell. Export licences 
are still difficult to obtain, but, in any case, outputs are 
easily absorbed by home requirements. The aggregate 
shipments from Scottish ports during the past week 
amounted to 223,056 tons, compared with 203,511 in the 
preceding week and 244,841 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow 
33s.; splints, 28s. to 35s.; navigations, 31s. to 32s.; steams, 
28s. to 30s.; treble nuts, 21s. to 21s. 6d. ; doubles, 20s. to 
20s. 6d.; singles, 19s. 3d. to 19s. 9d.; best screened naviga- 
tions, f.o.b. at Methil or Burntisland, 37s. 6d. to 40s. ; 
first-class steams, 35s. to 37s. 6d.; best steams, f.o.b. at 
Leith, 35s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THERE has been a continuance of pronounced 
firmness in coal values during the past week, with no sign 
of any immediate break in prices. As was expected, 


holiday conditions were much in evidence pretty well 
throughout the whole of last week, and it was not really 
until this week that it could be said that the full number 
of miners was back at work. A return to normal pro- 
duction has not, however, had the slightest effect upon 
values of coal so far, and it is apparent that the whole 


been an accumulation of tonnage over the holidays, and 
the effect of this is likely to be seen for a week or two at 
the least. There is quite a glut of steamers, so much so 
that they cannot be accommodated in the various docks, 
Steamers have had to wait out in the roads, and have 
only been permitted to enter dock as they could be con- 
veniently dealt with, in order to avert an increase in the 
congestion already prevailing. Shipments on Govern- 
ment account have been unusually extensive, so much so 
that cails on coals not regularly taken have been made. 
This has given a stimulating influence to an already strong 
market, and coal exporters have had to take a back seat. 
Their boats have been compelled to wait days before 
getting into berth, and those who have been fortunate 
enough to have vessels under the tips have been put to 
no end of trouble in scraping together coals to complete 
their loading. 


Freight. Rates. 


One of the wonders of the market has been the 
way in which freight rates have held up throughout the 
whole of the pressure during the past three weeks or so, 
while now there is an unmistakable indication of values 
appreciating. In spite of all the tonnage at the moment 
available, and the detention which is being suffered still, 
the trend of rates is upward. One reason is undoubtedly 
that exporters have been prone to concede the demands of 
sbipowners in particular cases where vessels have suited 
shippers, who prefer to pay up in order to secure the stem, 
the profit on the coals where secured on contract outweigh- 
ing considerations of paying Is. or 2s. extra for the freight. 
Furthermore, there is not a great deal of unchartered 
tonnage about. Most of the tonnage now to hand is 
already chartered, and exporters cannot shake off the 
fear that when the present accumulation of tonnage is 
dispersed a scarcity will be experienced. 


Coal Exports. 


Foreign coal shipments last week turned out to 
be more satisfactory than was expected in view of the 
holidays. The total shipments amounting to 324,778 
tons ; although 62,910 tons below the corresponding period 
of a year ago, were nevertheless 52,217 tons better than 
the week before last. No less than 85 per cent. of the 
shipments went to the Allies, thus leaving only 15 per cent. 
for neutral destinations. From the port of Cardiff 206,191 
tons were cleared last week, as against 227,700 tons in 
the same week of 1915. Genoa took 11,258 tons, Messina 
16,417 tons, Leghorn 11,905 tons, Rouen 24,883 tons, and 
Buenos Aires 12,387 tons. Newport, with a shipment of 
63,338 tons, was 9130 tons down on the figures of a year 
ago, and Swansea, with 38,979 tons, showed a fall of no 
less than 21,546 tons. Port Talbot sent away 16,270 tons, 
as compared with 26,995 tons twelve months ago, a reduc- 
tion of 10,725 tons. 


Miners’ Wages. 


The Executive Council of the South Wales 
Miners’ Federation has decided to apply for an increase of 
15 per cent. on the new standard of wages, which is equi- 
valent to an increase of 22} per cent. on the old standard 
rates of 1879. It is one of the biggest demands put 
forward by the miners based on the strength of a rise in 
the average selling prices. The owners have countered 
their action by asking for a reduction of 7} per cent. The 
wage rate at the present time is 25.83 per cent. on the new 
1915 standard, or 88} per cent. on the 1879 standard, 
so that if the miners’ application is now conceded the 
general wage rate will be 40.83 per cent. on the new 
standard, or 111} per cent. on the old standard of 1879. 
In February last Lord Muir Mackenzie, the independent 
chairman, refused both the application of the miners for 
a 5 per cent. increase and the owners’ request for a 3} per 
cent. decrease. It is unlikely that the Conciliation Board 
will arrive at an agreement, seeing how far apart are the 
respective applications of the parties, and that the matter 
will be referred to the independent chairman, but the 
position regarding the independent chairman is un- 
certain. The miners’ leaders have unhesitatingly ex- 
pressed their dissatisfaction with Lord Muir Mackenzie’s 
award in February last, and, in fact, both the miners’ 
leaders and the coalowners have at his request directly 
given him their opinions on the award. Whether Lord 
Muir Mackenzie will continue to act as independent 
chairman is so far not known. The secret of the trouble 
is the failure to settle the equivalent selling price when 
fixing the new minimum, and on this point Lord Muir 
Mackenzie has informed the Conciliation Board that his 
task is practically an impossible one. 


Iron and Steel Workers’ Wages. 


As the result of the refusal of the Committee on 
Production to abolish the maximum under the sliding 
scale agreement, a meeting of the iron and steel workers 
and mechanics of South Wales and Monmouthshire was 
recently held to consider the position. There were 56 
delegates present, representing 6000 workmen. It was 
decided again to appeal to the Committee on Production to 
abolish the maximum, pointing out that the last joint 
auditors’ report for the three months ending February 29th 
showed that whereas the sliding scale only allowed of 
45 per cent. on the standard of £4 5s., the selling price of 
steel rails and tin bars was 84 per cent. above the standard. 
Consequently the workmen declared they were entitled 
to another 39 per cent. In the event of the Committee 
on Production refusing to grant an interview within a 
fortnight, it was decided to tender one month’s notice to 
terminate contracts. 


Current Business. 

The coal market has been somewhat of a 
monotonous character for the reason that actual business 
has been distinctly quiet. Colliery owners’ commitments 





are so heavy for this week and next that the amount of 


of the output can easily be absorbed. There has naturally. 


coal available for sales on the open market is infinitesimal). 
For this reason values are extremely firm, so much so as 
to be almost nominal*in every grade. There is scarcely 
any large coal even of inferior quality below 40s., while all 
the superior descriptions are anywhere from 50s. to 55s. 
according to individual position. These high figures have 
been paid, but the amount of coal changing hands has 
been quite insignificant. One of the strongest sections 
of the market has been that of superior Monmouthshires, 
for the reason that ordinary second Admiralties and large 
steams have been wholly unobtainable. The result is 
that best Monmouthshires have become much in the same 
position. Even ordinary Eastern Valleys have been sold 
at 45s. Dry coals have during the past day or two come 
in for more attention, best being worth 47s. 6d. to 50s., 
and ordinary drys from 42s, 6d. to 45s. Bituminous coals 
are very strong, No. 2 Rhondda large commanding 42s. 6d. 
to 45s. Colliery owners generally are so fully booked that 
so far they decline to look at business for the second half 
of this month at prices which show any appreciable 
reduction on current quotations. In the case of smalls 
there is also extreme tightness, best bunkers ruling about 
31s. to 32s. and second qualities about 28s. to 30s. Even 
in the case of cargo sorts 25s. is easily obtainable for the 
best qualities, and in some cases 26s. and more is indicated. 
Patent fuel is firm, but makers cannnot offer supplies as 
they are fully sold. Pitwood continues weak at 32s. to 
33s., supplies having come along very freely of late, with 
the consequence that cargoes have had to be landed. 


LATER. 


There has been no change in coal values either as regards 
large or small descriptions, the position generally remaining 
unchanged. The difficulty of arranging new business is, 
however, very great, and is almost certain to increase in 
the future. At the moment it is hard enough, what 
with the scarcity of supply, the difficulty of getting coals 
released, and the refusal of coal export licences, but 
business ahead promises to become worse, not that orders 
are lacking, but because of limitations imposed by the 
authorities. Collieries, other than those producing 
Admiralty coals, have received instructions that they must 
not contract for the supply of any more coals for shipment 
this year. From this it is evident that further reduction 
in output is expected, and that Government requirements 
of fuel are likely to continue heavy The authorities under- 
take to enable the collieries to carry out their existing 
contracts as far as possible The effect of the authorities’ 
action is that in the future a tighter grip will be established 
on a considerably extended list of coals, and that permis- 
sion must be secured for any sales, which, as coals can be 
spared by the authorities, can only be for prompt ship- 
ment. Exporters will be quite unable to buy forward 
even in the case of a cargo or so for shipment a week or 
two ahead. The action of the authorities applies to 
leading Monmouthshires and dry coals of ordinary quality. 
Some anxiety is occasioned concerning what may happen 
over the applications of the miners’ leaders for a 15 per 
cent. increase in the wage rate and of the owners for a 
decrease of 74 percent. One well-known leader has stated 
at a mass meeting of men that if the owners should secure 
a decision against the workmen’s application there was not 
a miners’ leader in the coalfield who would not advise the 
men to decline to work until the 15 per cent. had been 
obtained. He hoped the‘men would not accept a decision 
against them on this occasion. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 52s. . to 55s8.; ordi- 
naries, 50s. to 52s. 6d.; best drys, 47s. 6d. to 50s.; ordinary 
drys, 42s. 6d. to 45s.; best bunker smalls, 31s. to 32s.; 
best ordinaries, 28s. to 30s.; cargo smalls, 24s. to 26s.; 
inferiors, 20s. to 23s.; washed smalls, 38s. to 40s.; best 
Monmouthshire black vein large, 50s. to 52s. 6d.; ordinary 
Western Valleys, 50s. to 52s. 6d.; best Eastern Valleys, 
47s. 6d. to 50s.; seconds Eastern Valleys, 45s. to 47s. 6d. 
Bituminous coal: Best households, 23s. to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 50s. to 
55s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 42s. 6d. 
to 45s.; through, 35s. to 37s. 6d.; smalls, 26s. 6d. to 27s. 6d.; 
best washed nuts, 36s. to 40s.; seconds, 33s. to 36s.; best 
washed peas, 33s. to 35s.; seconds, 30s. to 32s. 6d.; patent 
fuel, 47s. 6d. to 50s. Coke: Special foundry, 62s. 6d. 
to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 32s. to 33s. 


Newport. 


There has been no lack of inquiry, but the 
supplies of coal have been entirely inadequate to meet 
the demands. Collieries have been so fully engaged with the 
tonnage in hand, that it has been simply oddments that 
have been picked up at current top figures. Small 
coals have been as scarce as large, and range up to 30s. 
for the best. The present pressure looks like lasting 
for another fortnight at least on the basis of the tonnage 
due to load. Approximate quotations :—Steam_ coal : 
Best Newport Black Vein large, 50s. to 52s. 6d.; Western 
Valleys, 50s. to 52s. 6d.; Eastern Valleys, 47s. 6d. to 50s.; 
other sorts, 42s. 6d. to 47s. 6d.; best smalls, 28s. to 30s.; 
seconds, 26s. to 28s. Bituminous coal: Best house, 23s. 
to 24s.; seconds, 22s. to 23s.; patent fuel, 47s. 6d. to 50s. 
Pitwood, ex ship, 32s. to 33s. 


Swansea. 

The tonnage position being much stronger, 
anthracite coals have displayed a better tone and are firm 
all round. The inquiry generally has been good, and 
practically all descriptions are beneficially affected. Very 
little fresh chartering is, however, taking place. Approxi- 
mate values :—Anthracite; Best malting large, 27s. to 
29s. 6d.; second malting large, 23s. 6d. to 25s. 6d.; big 
vein large, 21s. to 24s. 6d.; red vein large, 20s. to 24s. 6d.; 
machine-made cobbles, 31s. to 34s.; French nuts, 32s. 6d. 
to 34s. 6d.; stove nuts, 32s. 6d. to 34s. 6d.; beans, 31s. 6d. 
to 32s. 6d.; machine-made large peas, 22s. 6d. to 23s. 3d.; 
rubbly culm, 12s. 9d. to 18s. 9d.; duff, 4s. 3d. to 4s. 9d. 
Steam coal: Best large, 37s. 6d. to 44s.; seconds, 30s. 6d. 
to 33s. 6d.; bunkers, 32s. 6d. to 37s.; smalls, 18s. to 
18s. 6d. Bituminous coal: No. 3 Rhondda large, 39s. 6d. 
to 45s.; through and through, 32s. 6d. to 37s. 6d.; smalls, 





258. 6d. to 298, 6d.; patent fuel, 40s. to 44s. 6d. 
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Tin-plates, &c. 


Tin-plates are distinctly firmer this week. The 
annual conference of the tin-plate section of the Dockers’ 
Union was held at Swansea recently, when consideration 
was given to proposals from branches for submission to 
the forthcoming meeting of the Tin-plate Conciliation 
Board. It was agreed that all claims should be. deleted, 
and that there be substituted a general demand for an 
advance of 15 per cent., including war bonus, to meet the 
extra cost of living. -'Ihe following are the official prices 
from the Swansea Metal Exchange :—Tin-plate and other 
quotations: I.C., 20 x 14 x 112 sheets, 35s. 6d. to 36s.; 
L.C., 28 x 20 x 56 sheets, 36s. 6d. to 37s.; I.C., 28 x 20 x 
112 sheets, 72s. to 73s.; I.C. ternes, 28 x 20 x 112 
sheets, 61s. to 62s.; galvanised sheets, 24 g., £28 in bundles ; 
block tin, £201 per ton cash, £199 5s. per ton three months ; 
copper, £133 10s. per ton cash, £126 10s. per ton three 
months. Lead: English, £35 15s. per ton; Spanish, 
£34 10s. per ton; spelter, £98 per ton. Iron and steel : 
Pig iron: Standard iron, nominal; hematite mixed 
numbers, nominal ; Middlesbrough, 82s. 6d. per ton cash : 
Scotch, nominal; Welsh hematite, nominal; East Coast 
hematite, nominal; West Coast hematite, nominal. 
Steel bars: Siemens, £13 10s. to £14 per ton; Bessemer, 
£13 10s. to £14 per ton., 


Newport Metal Market. 


There has been practically no change in 
general conditions governing the local iron and steel trades 
this week. The tendency is strongly in an upward 
direction, with makers disinclined to add to their present 
obligations. At the bar and rail mills firmness prevails, 
prices being nominal, £14 for tin-plate bars, both Bessemer 
and Siemens, and £12 for heavy section rails. There has 
been good inquiry for Welsh hematite, official quotations 
remaining at £7 10s. Iron ore remains firm at about 40s. 
for best Rubio. Tin-plates are very strong, the tendency 
being to advancement. Prices are on the basis of 36s. for 
L.C., 14 x 20, and 73s. 6d. to 74s. 6d. for I.C., 28 x 20, 
both Bessemer and Siemens qualities. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 19th. 


THE accumulation of business at the furnaces and mills con- 
tinues at an amazing rate. All sorts of inquiries are being pre- 
sented, some of them running into several thousand tons. The 
United Gas Company, of Cincinnati, Ohio, for instance, wants 
6000 tons shapes for autumn and winter delivery. The demand 
for steel-making grades of pig iron is far in excess of present 
supply for several months. y Foster Tred from abroad crowd in, 
and their volume is unknown, because it is impossible to make 
quotations or promises of deliveries that would warrant or 
justify publicity. The advance of 5 dols. a ton in steel rails— 
the first advance in fifteen years—has taken the railroad interests 
with surprise ; they have been supplied for a long time with 
rails far below the prices of other steel products. All rail deliveries 
after next May Ist will be taken at the advance. Already rail 
mills have booked about 2,000,000 tons for next year. Manu- 
facturers of munitions are having aggravated difficulties in 
obtaining steel. The incoming orders are, of course, for deliveries 
after July Ist. No reservations of rolling space are granted on 
munition accounts; any orders offered or placed must be 
absolute as to price and deliveries. The munition buyers are 
finding most of the mills sold up for the last half of the year. 
J. P. Morgan and Co. are inquiring for all the Bessemer pig they 
can get. The pressure for war material seems to be stronger 
than a month or two ago. The best thing that can be done is 
to take orders subject to ability to deliver. There will be a rush 
of steel orders from now on until all of next year’s orders are 
filled. Of course, capacity for munition material is being 
expanded. No one can guess where prices will go. Manufac- 
turers are not taking advantage of thé situation, but the con- 
sumers are forcing prices upon themselves. Present pig iron 
inquiries involve not less than 100,000 tons. Recent enormous 
orders for copper for England have crowded price up. Present 
quotations are 28; higher figures are certain. 











FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Royar InstrrvuT1Ion oF GREAT Britatn.—Albemarle-street, 
Piceadilly, W. The Discourse will be delivered by Sir James 
Mackenzie Davidson. The subject is ‘‘ Electrical Methods in 
Surgical Advance.” At 5.30 p.m. 


SATURDAY, MAY 6ru. 


Tse Royat Instirution oF Great Britrarn.—Albemarle- 
street, Piccadilly, W. ‘‘ X-Rays and Crystals: New Methods 
of Research.” Lecture I. At 3 p.m. 


TUESDAY, MAY 9ra. 


THE ILLUMINATING ENGINEERING SocreTy.—Annual meeting 
at the House of the Royal Society of Arts, John-street, Adelphi, 
London, A discussion will take place on a report to be presented 
by the Research Committee. At 5 p.m. 


MANCHESTER GEOLOGICAL AND MINING SocreTy.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. The following 
paper will be read :— The Micr>-chemical Examination of Coal 
in relation to its Utilisation,” by Mr. James Lomax. The follow- 
ing paper will be open for discussion :—‘‘ Compressed Air for 
Coal Cutters,” by Mr. Sam Mavor. At 4 p.m. he House and 


_ Library Committee will meet at 2.15 p.m. and the Council at 


3 p.m. 

Tue Farapay Socrety.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. ‘An Analysis of the 
Theory of Gels as Systems of Two Liquid Phases,” by Mr. Emil 
Hatschek ; “‘ The Properties of Solid Solution of Metals and of 
Intermetallic eae wag -by Mr. F. C. Thompson; ‘“‘ The 
Annealing of Metals,” by Mr. F. C. Thompson ; ‘‘ The Changes 
in the Physical Properties of Aluminium with Mechanical Work : 
(ii.) Specific Heats of Hard and Soft Aluminium,” by Dr. F. J. 
Brislee ; ‘‘ A Note on the Annealing of Aluminium,” by Messrs. 
Richard Seligman and Percy Williams ; ‘‘ Grain Size Measure- 
ments and Importance of such Information,’ by Mr. Zay 
Jeffries ; ‘‘ A Contribution to the Theory of Solution,” by Mr. 
E. J. Hartung. At 8 p.m. 


WEDNESDAY, MAY lors. 

THE INSTITUTION oF AUTOMOBILE ENGINEERS.—At the Royal 
Society of Arts, John-street, Adelphi, W.C. Mr. L. H. Pomeroy 
will read a paper entitled ‘‘ The E.8.C. Standard Steel Speci- 
fications.” At 8 p.m. 

Royat Society or Arts,—John-street, Adelphi, London, 





W.C. “Neutral Merchants and the Rights of War,” by Sir 
Francis Taylor Piggott. At 4.30 p.m.. 


THURSDAY, MAY l1\Irs. 


AssooraTion oF Raitway Companies’ SicnNaL SuPERIN- 
TENDENTS AND SIGNAL ENGINEERS.—The fifty-second conference 
will be held at the Railway Clearing House, London. 

Tse InstiruTion oF ELectrrican ENGINEERS.—Victoria 
Embankment, London, W.C. Annual general meeting. At 
8 p.m. 


FRIDAY, MAY 12ru. 


Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
“The Latent Heats of Fusion of Metals and the Quantum 
Theory,” by H. 8. Allen, M.A., D.Sc.; ‘* Lenses for Light Dis- 
tribution,” by T. Smith, B.A.; ‘‘ The Choice of Glass for 
Cemented Objectives,” by T. Smith, B.A. At 5 p.m. Editing 
Committee meetirig at 4.15 p.m. Council meeting at 4.30 p.m. 


MONDAY, MAY l15ru. 


Tue AssocraATION OF SUPERVISING ELEcTRICIANS.—St. 
Bride’s Institute, Bride-lane, E.C. ‘‘ Notes on Electrical Work 
in Large Buildings,” by Mr. F. C. Raphael. At 8 p.m. 


FRIDAY anp SATURDAY, JUNE 9rx anv 10ra. 


Tue Royat Sanitary InstiruTe.—90, Buckingham Palace- 
road, 8.W. Conference on Sanitary Administration under War 
Conditions, Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on ‘The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on “‘ The Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. 
A. B. Ritchie. 3 p.m.: Visits. 


TUESDAY, JUNE 26ru. 
THe AssocraTION OF SUPERVISING ELectrrictans.—St. 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 








CATALOGUES. 





PorTaBLe and other cranes, electric and steam winches, 
electric transporters, &c., are described and illustrated in a 
well got-up catalogue sent to us by Figee Limited, of Haarlem, 
Holland. In the early part of the catalogue particulars are 
given of the firm’s works. We gather that the company employs 
about 500 hands, and the works pow occupy a total area of 
about 12} acres, 


From the General Electric Company, Limited, 67, Queen 
Victoria-street, E.C., we have received a new starter and 
controller catalogue. We note that the company is in a position 
to supply from stock all kinds of ‘“* Witton ’”’ open, enclosed and 
semi-enclosed starters for continuous-current motors. For 
three-phase motors “* Witton ”’ plain rotor starters can be supplied 
from stock to customers’ requirements. These motor starters 
comprise adjustable three-phase resistances, without any auto- 
matic features, mounted somewhat similarly to those used in 
“Witton” standard continuous-current starters. They are 
designed for use with motors having wound rotors and are con- 
nected in the rotor circuit. The resistances are adjusted to 
pass approximately full-load current on the first contact and 
thus to start motors against full-load torque. ‘“ Off” contacts 
are provided. A spring return and “on” catch may also be 
provided at a slightly increased price. The starter arm is then 
held in the “ full on ”’ position by a catch against the tension of 
a = On depressing a knob the starter arm flies to the 
“off” position, thus avoiding the burning of contacts. For 
starting three-phase “ squirrel-cage”’ motors against loads 
not exceeding half full-load torque, ‘‘ Witton ” star-delta drum 
type starters are to be recommended. Where squirrel-cage 
motors have to start against a greater torque than half full-load 
torque, an auto-transformer starter should be employed. 
“Witton ”’ auto-transformer starters comprise an auto-trans- 
former with tappings giving a voltage of 40 per cent., 60 per 
cent., 70 per cent., and 80 per cent., of the full-line voltage, 
together with a change-over switch, the whole being enclosed 
in a cast iron case and operated by an external handle. The 
transformer can be oil-immersed if desired. The well-known 
“ Witton ” liquid starter for continuous or alternating current 
motors is also listed, and we understand arrangements have 
been made to hold a large stock of finished parts to facilitate 
quick delivery. 








Contracts.—The North British Rubber Company, Limited, 
of Castle Mills, Edinburgh, has been made, by special appoint- 
ment, supplier of pneumatic and other tires and general rubber 
goods to his Majesty King Alphonso XIII. of Spain. 


Tue Aeronautical Institute of Great Britain is opening on 
its own premises at 3, Arlington-street, St. James’s, an exhibits 
room, to contain aeronautical models, instruments, classified 
drawings, patent specifications, trade samples, and up-to-date 
catalogues. The aim of the Institute, in arranging such an 
exhibition, is the furtherance in a practical manner of the 
country’s interests by stimulation alike of aeronautical science 
and industry, and it will appreciate any exhibit which firms or 
individuals connected with aeronautics care to send in. 


Roya Instrrution.—The annual meeting of the members of 
the Royal Institution was held on Monday afternoon, May Ist, 
the Duke of Northumberland, K.G., President, in the chair. 
The annual report of the Committee of Visitors for the year 1915 
was read and adopted. The report of the Davy Faraday Research 
Laboratory Committee was also read. Fifteen new members 
were elected in 1915. Sixty-two lectures and nineteen evening 
discourses were delivered in 1915. The books and pamphlets 
presented amounted-to about 276 volumes, making with 527 
volumes—including periodicals bound—purchased by the 
managers, a total of 803 volumes added to the library in the year. 
Thanks were voted to the President, Treasurer and Secretary, to 
the Cc ittees of Managers and Visitors, and to the Professors, 
for their valuable services to the Institution during the past year. 
The following gentlemen were unanimously elected as officers 
for the ensuing year :—President: the Duke of Northumber- 
land. Treasurer: Sir James Crichton-Browne. Secretary: 
Colonel Edmond H. Hills. Managers: Sir Thomas Barlow, 
Bart., Sir William Phipson Beale, Bart., Dr. Horace T. Brown, 
Sir James Mackenzie Davidson, the Right Hon. Lord Grenfell, 
Mr. Charles Hawkesley, Colonel Sir Frederick Nathan, the Hon. 
Richard C. Parsons, Sir James Reid, Bart., Sir Napier Shaw, 
Mr. Alexander Siemens, Mr. Silvanus P. Thompson, the Right 
‘Hon. Lord Wrenbury, Sir Alfred F. Yarrow, Bart., the Hon. 
Sir Robert Younger. Visitors: Mr. Horatio Ballantyne, Mr. 
Sidney George Brown, Mr. John F. W. Deacon, Mr. William 
Dudceil, Lieut.-Colonel Henry E. Gaulter, Dr. J. Dundas Grant, 
Mr. John W. Jarvis, Mr. H. R. Kempe, Mr. Francis Legge, 
Mr. Ernest R. Moon, Mr. Henry G. Plimmer, Sir William 
Wyndham Portal, Bart., Mr. Alfred W. Porter, Mr. Hugh Munro 
Ross, Mr. Joseph Shaw. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics, 

When an abridgment is not illustrated the Specification is without 
drawings. : 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-butldings, Chancery-lane, W.C., at 6d. 
each, 











The date first given is the date of application ; the second date at 
the end of the abridgment is the date of te advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two montha of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM GENERATORS. 


5481. April 12th, 1915.—CrrcuLaTION ARRANGEMENTS FOR 
Borers, Circulators Limited, 117 and 118, Leadenhali- 
street, London, E.C., and two others. 

Two or more saddles A are placed over the furnace flue. These 
saddles are curved to suit the diameter of the flue and are fitted 
down on to the flue flanges or are otherwise supported in such a 
way. as to have a circulating space between them and the flue 
surface. They are composed of heat-insulating material B— 


N°5,481 








mica or asbestos, for example—held between metal plates. 
The two curved sides of the saddles are united along their top 
edges by a hollow wedge-shaped element of similar construction 
as shown at C, the open end of which points towards the furnace 
door end of the boiler. It is claimed that owing to the heat- 
insulating property of the saddles an intense circulation is set 
up in and out of the space between them and the furnace flue. 
—April 12th, 1916. 


INTERNAL COMBUSTION ENGINES. 


5358. April 9th, 1915.—FourR-strRoKE CycLteE Expiosron 
Motor, A. Bolzani, 7, Wiesenstrasse, Berlin, N., 20. 

The cylinder contains a sleeve valve A having three sets of 
slots B,C, D. The slot B controls the inlet port E and the slots 
C the preliminary exhaust port F. The slot D opens and 
closes the supplementary exhaust port G. The sleeve valve A 
is driven by a crank and connecting-rod from a half-time shaft. 
This shaft also operates the rod H, which by means of the arm J 
and spring K opens and closes a valve L in the cylinder head. 
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The valve L controls the supplementary exhaust. During the 
first 90 deg. rotation of the half-time shaft the inlet port E is 
opened and shut. During the second 90 deg. rotation compres- 
sion occurs. Explosion takes place over the next 90 deg. 
rotation, but before the end is reached, at, say, 674 deg., the 
preliminary exhaust port F is opened by the piston. The 
supplementary exhaust remains open during 90 deg. of the 
travel of the half-time shaft.— April 12th, 1916. 

100,213 (1319 of 1916).—Sitencrr, A. Lebedeff, Wassili Ostrow, 

Petrograd. 

This silencer is particularly intended for use on aircraft. It 
consists of an outer shell A of thin sheet metal enclosing two 
tubes BC. The tube B is conical and has its larger end fitted 
closely within the rear end of the casing A. The tube C is 
parallel for the best part of its length. Its forward end is fitted 
tightly to the forward end of the casing. Its rear end is reduced 
so as to enter the small end of the tube B and leave an annular 
passage at D. Strips E support the tubes from the sides of the 
casing. The engine exhaust entera the easing tangentially 
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through the pipe F. The forward motion of the aircraft causes 
a current of air to flow through the silencer in the direction of. 


N?100,213 
— 











the arrows G. This air cools the tubes B C and further assists 
to draw the exhaust through the annulus D.—April 12th, 1916. 
DYNAMOS AND MOTORS. 


5260. April 7th, 1915.—IMPROVEMENTsS IN AND RELATING TO 


laminations between which is a wrapping C of metal or cloth. 
In the pulp is a cementing compound, such as glue or shellac. 
The container is also treated with a mixture of two parts. of 
resin and eight parts of paraffin wax. B is a thin layer of 
zine foil connected with a terminal D. E is a layer of blotting 
paper or cloth. The following mixture is placed inside the 
container :—Glycerine, 1loz.; gelatine, 80z.; salammoniac, 
80z.; aluminium chloride, 20z.; zine chloride, 8o0z. This 
solution results in a thick paste, which is left within the con- 
tainer until the absorption layer E is thoroughly saturated with 


SSS SES 





are riyeted to the longitudinal and transverse girders outside 
the walls of the tanks, A central longitudinal keelson support. 
ing the tanks is indicated at F, and at G is shown a central 
vertical partition between two adjacent tanks. Each tank 
thus e tes with a rect lar space bounded by the 
two longitudinal and the two transverse girders and partially 
closed by the plates D and E. The bottom of the ship’s hull 
virtually forms the bottom of the tanks. The space outside 
the tanks is divided up by the partitions H into a series of 
auxiliary tanks,—April 12th, 1916. 





MISCELLANEOUS. 


1915.—Apparatus FOR FEEDING FINELy- 
DIVIDED FUEL, Quigley Furnace and Foundry Co., Spring- 
field, Massachusetts, U.S.A. 

The pulverised fuel is fed into the hopper A and is thence 
carried along the conduit B by a feed screw C. Reaching the 
end of this conduit it falls across the path of an air blast directed 
out through the opening D. Any fuel which fails to pass out 
with the blast is caught by the return screw E, which carries 


9680. July 2nd, 


























it back to the foot of the hopper A, there delivering it on to the 
feed screw C at a point beneath a shield F.. This shield prevents 
the movement of the returned fuel from being opposed by the 


Macuines, The British Thomson- 
Houston Company, Limited, 83, Cannon-street, E.C., 
Newton Shuttleworth, of Whinburn, Hampden-way, 
Bolton, Rugby, and George Matthews Brown, of 121, 
Clifton-road, Rugby. 

The object is to provide an automatic regulating arrangement 
by means of which an induction motor will operate at practically 
constant speed from no load to a predetermined load value, 
say, full load, and afterwards decrease in speed with further 
increase in load, so as to utilise to the fullest extent the stored 
energy at the time when the demand is heavy. A series type 
tor hine is connected in cascade with the induction 
motor, so that the excitation of the former is comparatively 
weak during the period from no load to the predetermined 


DyNAMO-ELECTRIC incoming additional fuel from the Mpper. The two screws are 
driven in unison by the gearing shown from the electric motor (. 


April 12th, 1916, 


the compound, after which the remainder of the compound is 
poured out of the container for future use. F denotes the carbon 
with a terminal G. The filler H consists of 3 0z. of powdered 
manganese dioxide thoroughly mixed with 90z. of powdered 
carbon. This mixture is m>istened with the following solution : 
—Zine chloride dissolved in water until it tests 32 deg. Baume 
scale ; salammoniac is then added until the solution is thoroughly 
saturated. To this solution is then added a soluble mercuric 
salt, such as mercury bi-chloride. I is a carboard washer, J a 
layer of sawdust, K a seeond washer, and L sealing compound, 
—April 12th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 





PUMPING AND BLOWING MACHINERY. 











N°5260. 6013. November 19th, 1915.~—-Recrprocatine Pump, J. W. |" s > : 
A D;, Finney, Hamburg-chambers, Quayside, Newcastle-on-Tyne. | right when acquired can be retained after the war—and is 
- by Each end of the pump eylinder A is connected by a branch | specially compiled for THE ENGINEER by Lewis Wm. Goold, 
{ suction pipe B with the main suction pipe C. Non-return valves | ~ — tad 
B,; are shown at D. The delivery chamber E is situated between | Chartered Patent Agent, 5, Corporation-street, Birmingham. 
z E It is desirable in the first instance to obtain the latest par- 
c : . N°6,013 | ticulars upon the Patents Register. If any patent listed has 
4 been assigned to, or is the property of, a non-enemy proprietor 








. 





the law does not apply. 





On each of two of the patents given below £35 and on each 
of the remainder £26 have been paid in renewal fees. 


No. 22,244/08.—Sand blast. The sand and air supply passages 
are combined in a single pipe of circular cross-section. The 
passage may be circular and crescent-shaped, or both semi- 
circular or segmental. Badische Maschinenfabrik and Eisen- 
giesserei vorm. G. Sebold und Sebold and Neff, Germany. 

No. 22,245/08.—Cyclone separators. In centrifugal dust 
collectors of the type in which spiral guides are provided for 
the air, and in which the air changes its direction suddenly 
before leaving the apparatus, the air is admitted at both ends 
of the apparatus, the two currents meeting before the above. 
mentioned change of direction. Badische Maschinenfabrik and 
Fisengiesserei vorm. G. Sebold und Sebold and Neff, Germany. 


No. 22,719/08.—Metal pipes and tubes. A_ high-pressure 
turbine pipe, adapted for precipitous country, is provided at 
suitable intervals with rings upon its exterior periphery in some 
cases shrunk upon the pipe and adapted to hold it immovable 
in its longitudinal direction when it is sunk into the earth, 
without the use of foundations or anchors. By shrinking the 
rings on to the pipe it is so strengthened that a lighter fofm may 
be employed to transmit the. same pressure. Heller, O., Saxony. 

No. 22,727/08.—Stuffing-boxes. A turbine or other rotating 
shaft is packed by soft metal rings supported by springs. Each 
ring consists of two parts bolted together and formed with 
projections which engage with the casing to prevent rotation. 
The rings are pressed axially by springs and are supported by 
springs which, in the case of a vertical shaft, are placed all round 
the periphery, and in the case of a horizontal shaft are placed 


load, and after increases rapidly with further addition to 
the load. A,, B,, As, B,, A3, B; represent the exciting windings. 
Each of these windings is shunted by a reactance coil D,, E,. 
The terminals A,, A, and As are connected to the secondary 
circuit of the main induction motor and the full secondary current 

r phase passes into the armature through brushes C,, C,, Cs. 

amount of current which passes through the exciting wind- 
ings depends upon the magnitude of the shunting reactance 
E,, D,. The commutator motor forces a slip in the induction 
motor which increases gradually with the load on the induction 
motor. An arrangement is described for varying the reactances 
automatically.—A pril 12th, 1916. 


SWITCHGEAR. 


10,598. July 21st, 1915.—ImMPROVEMENTS IN AND RELATING 
TO SWITCHGEAR AND THE LIKE, Jan Roothaan and Ferranti 
Limited, Hollinwood, Lancaster. 

A is an insulator of porcelain or other material, which is plastic 
and subsequently hardened. B and C are external and internal 
rings. D are stamped copper strips ; and E are similarly shaped 
pieces of iron. Bolts F screw these pieces together. Teeth G 
ensure the proper spacing of the contacts. The strips D have 





the branches B. It is provided with delivery valves at F and a 
delivery pipe at G. A cover H closes one side of the chamber E, 
and by removing this access may be had to the valves DF. It 
is claimed that with this arrangement a uniform flow of liquid 


tongues H, which act as distance pieces. On the rim C is a copper is chtained.— Agra 120, 1916. only underneath. Vereinigte Dampfturbinen-Ges., clin. 
Dated October 25th, 1907. 
SHIPS AND BOATS. No. 22,823/08.—Ammunition ; fuses for projectiles. The 


nei0sss. X 


pellet of a percussion fuse is locked by a number of centrifugally- 
released pivoted pieces having a part of their contour concentric 
with their pivot so that while the first piece is swinging out the 
second piece is detained for a time, and so on for the others. 
The pieces are normally held in the locked position by projec- 
tions on a ring which sets back when the projectile is fired and 
simultaneously straightens the bent ends of a common locking 
piece. Krupp Akt.-Ges.,F.,Germany. Dated Feb. 18th, 1907. 

No. 22,943/08.—Aeronautics ; ‘aerial machines with or with- 
out aerostats; aeroplanes. The sustaining wings of aerial 
machines are so constructed that the locus of the highest points 
of the cross sections of the wings is of form resembling the wings 
ofabird. This form is produced by twisting the wing about its 
longitudinal axis in such a manner that the inner rear and outer 
forward portions of the wing are bent downwards. The air 
striking the forward edge of the wing will thus follow the path 
under the wing and exert an upward thrust on the inclined sur- 
faces of the wing, and, as it flows away rearwardly, will also yield 
a forward impulse tending to propel the machine against the 
direction of the wind. st, K. L. W., Germany. Dated 
October 29th, 1907. 

No. 23,127/08.—Ammunition ; fuses for projectiles. Relates 
to fuse-setting machines having two rotatable setting bodies 
and adjusting and actuating mechanisms therefor. These 
mechanisms are simplified by having in common one gear at 
least. - Krupp Akt.-Ges., F., Germany. Dated June 29th, 1903. 

No. 23,173/08.—Range finders. The image-uniting ocular 


15,748. November 8th, 1915.—Tanx Streamer, Sir W. G 
Armstrong, Whitworth and Co., Limited, and R. 8. White 
Newcastle-upon-Tyne. 

This is a tank steamer for carrying liquid in bulk. The liquid 
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spinning I which is moulded and fixed in position by bolts J, and 
connected to the proper terminal by a bar K. The insulator A‘is 
supported on a casting L provided by bolts M which form four feet. 
N is a bearing for the spindle O of the operating arm P and for 
the attachment of the whole switch to its support, indicated by. 
R. The arm P carries a laminated contact Q, insulated from the 
arm by insulators 8. It also carries a handle at T.—April 12th, 








1916, 
prisrn has two parallel faces also parallel to the base line and 
BATTERIES. two other faces parallel to each other but inclined to the first 
pair. Rays from the objective pass unseparated through the 
8204. June 2nd, 1915.—IMPROVEMENTS IN AND RELATING TO | is contained in a series of bottomless.circular tanks A. Each | first pair of faces, but rays from the other objective are doubly 
reflected by the second pair of faces before passing out to the 


such tank is supported on two longitudinal. girders B and on two 
transverse girders C. Shelves D are secured to the longitudinal 
girders where they are overlapped by the tanks, and plates E 


Etecrric Batreries, William Hoppie, of Lawndale, 
Dated 


Los Angeles, California. 
A is a compressed pulp container composed of a plurity of 


ocular. Optische Anstalt C, P, Goerz Akt.-Ges., Berlin. 
Aughist 12th, 1908. 
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THE GERMAN BATTLESHIP GROSSER 
KURFUERST. 


Tue group of four vessels known as the “ Kénig ” 
class represent the latest type of German battleship 
that was completed on the outbreak of war. The first 
three ships were built under the 1911 Estimates, while 
the fourth belonged to the programme for the follow- 
ing year. The essential dates are as follows :— 


“ 








| Builder, aid down, Launched, Completed 


Konig  ..  ..|Wilhelms- | | Oct., 191 1) “Mat. i 191 3 June, 1914 
haven! 
Grosser Kurfiirst| Vulean | Oct., 1911 | May, 1913, July, 1914 
| (Hamburg) | 
Markgraf.. ..| Weser | Nov., 1911) June, 1913) Aug., 1914 
| (Bremen) | 
Kronprinz -- Krupp | June, 1912) Feb., 1914} Nov., 1914 
(Kiel) | | 





The details of these vessels had been very jealously 
guarded, and more than the ordinary amount of 
secrecy was Observed during the period of building 
and completion. This extreme reticence naturally 
gave rise to much conjecture, which was stimulated 
by occasional hints in the German Press as to the 
remarkable advance which the new battleships would 
show over preceding types in every feature of fighting 
power. But when the principal details were at last 
disclosed there was seen to be very little foundation 
for the sensational rumours that had been current. 
The new ships were found to be heavier by more 
than 1000 tons than the preceding class, but there 
was no corresponding increase in their power of 
offence. Contrary to expectation, they carried no 
guns larger than 12in. This was the more surprising 
because a I4in. gun of naval pattern was known to 
have been built at the Krupp works before the ships 
were laid down, and positive statements had appeared 
in the German papers that weapons of this calibre 
were about to be introduced into the navy. When, 
therefore, it became known that no such advance 
had been made, and that, on the contrary, the ships 
of the “‘ Kénig” class were to be armed like their 
predecessors with 12in. guns, the ordnance policy 
of the Navy Department came in for a certain amount 
of criticism. The excellence of the Krupp 12in. gun, 
with its high initial velocity and remarkable figure 
of penetration, was not denied, but most of the 
critics agreed that for general battle purposes this 
gun did not compare favourably with the 13. 5in. 
and 1]4in. weapons which were carried by nearly all 
the latest foreign ships. At most ranges the 12in. 
gun could be relied upon to pierce the thickest armour 
likely to be encountered, but its projectile of 860 lb. 
obviously lacked the smashing power of the 13. 5in. 
(1250 lb.) or the 14in. (1400 1b.) shell. As for the 
superior rate of fire claimed for the smaller gun, 
doubts were expressed whether this advantage would 
be found of much practical value under battle con- 
ditions, especially as improvements in mountings now 
enable the heavier weapons to be worked with almost 
equal facility. On the other hand, official writers 
applauded the retention of the 12in. gun on the ground 
that besides its admirable ballistics it was of singular 
lightness, the 50-calibre model weighing only 47 tons, 
as against the 76 to 80 tons of the British 13. 5in. 
The saving in weight thus effected could, they main- 
tained, be put to good use by strengthening and 
extending the armour and internal protection of the 
ship, and in various other ways. Nevertheless, it 
was no secret that the majority of German naval officers 
would have rejoiced to see heavier guns mounted in 
the new ships, as indeed was shown by the chorus of 
approval which greeted the news that in future 
vessels a 15in. armament would be provided. 

The principal details of the Grosser Kurfiirst and 
her sisters of the “ Kénig” class are set forth in the 
following table, those of the three earlier German 
dreadnought types being included for purposes of 
comparison :— 


“Helgo- | 
“ Konig »! Kaiser ”| land” ts Nassau” 
| class | class class | class 


|(4 ships). | (5 ships). |(4 ships). (4 ships). 








Length ae 574ft. ‘ 564ft. B4Gft. | 478ft. 
Beam.. .. -. «.|  @7%. | 9648. | 933ft.| » site. 
Draught .. .. .. 27}ft. | 27}ft. 27it. 26}ft. 
Displacement, tons .., 25,800 | 24,700 22,800 18,900 
L.H.P... .. «+ «+| 33,000 | 26,000 25,000 | 20,000 
| er ae | 
Designed speed, knots, 20.5 : 29 .\. 1056 
Armour belt... ..|—‘14in, iain, 1)jin. | 11 jin. 
Armament .. «-/10 12in [10 12in, |12 12in. | 12 llin. 


114 6.9in.| 14 5.9in. |}14 5.9in.) 12 5. 9in. 
110 3.4in.| 12 3.4in.|14 3.4in. 16 3. 4in. 


maximum, tons 3600 





Torpedo tubes ....| 5 | 5 6 | 6 

Coal, normal, tons ..| 1000 | 1000 900 | 950 
| 3600 3000 | 2700 
| | 





The main point of difference between the “* Kaiser ”’ 
class and the later ships lies in the disposition of the 
heavy guns. In the first-named class, two of the five 
double turrets are placed amidships en echelon, the 
general arrangement corresponding to that adopted 
in H.M.S. Neptune, save that in the German ship 
No. 2 turret is on the starboard side and No. 3 on 
the port side, whereas in the Neptune the positions 
are reversed. In the “‘ Kénig” class, however, all 
five turrets are on the centre line, the second and 





fourth being superposed to enable their guns to fire | full-power trial, her mean speed being 22.3 knots, 


over the fore and aft turrets respectively. By this 
arrangement all ten guns can be trained on either 
beam through a fairly wide are, and four guns bear 
ahead or astern. This implies some sacrifice of axial 
fire, to which German tacticians had hitherto attached 
great importance The Kaiser can train six guns 
ahead and eight astern, whilst both the Helgoland 
and the Nassau can bring six guns into action in 
either direction. Broadside fire, however, is now 
recognised to be of primary importance, and con- 
sequently the centre-line system of turret disposition 
has been almost universally adopted. 

In the “ Kénig”’ class—it will be noticed from the 
drawings we publish as a Supplement to-day—No. 3 
turret is situated between the funnels, a position open 
to very grave objection, for it means that the shell- 
rooms and powder magazines for this particular 
turret have to be sandwiched in between the boiler 
spaces. To avert the danger of overheating arising 
from this proximity, a very perfect system of cooling 
and ventilation is essential in the magazines; yet 
even so a serious element of risk must remain. In 
more than one British battleship the magazines for 
the midship turret are situated just abaft the second 
group of boilers, but in no case are they flanked on 
either side by boiler spaces as is the case in the latest 
German type. As will be seen from the sectional 
elevation, the whole of the very cramped space 

etween the two groups of generators is occupied by 
the 12in. magazines. True, a somewhat similar 
arrangement may be noted in the case of certain 
British battle-cruisers, but here the greater length 
available allows more clearance between the boilers 
and the magazines. 

The fourteen 5.9in. quick-firing guns are mounted 
in an armoured upper-deck battery, the end ports 
of which are recessed to permit of end-on fire. These 
guns are a new model, 50 calibres in length, firing a 
projectile of 101 lb., with an initial velocity of 3083 
foot-seconds. Of the ten 3.4in. 21-pdrs. that represent 
the tertiary armament, six are mounted behind light 
armour near the base of the forward super-firing 
turret, while the remaining four are placed in the 
superstructure near the after funnel. These four 
guns appear from the plan to be on high-angle mount- 
ings, for use against aircraft. The list of guns is 
completed by two 14-pdr. automatics and ten machine 
guns of rifle calibre. Five submerged torpedo tubes 
are fitted, the positions of which are shown on the 
plan. In this and other recent designs the stern 
tube, as fitted ir the ‘‘ Nassau’’ and “ Helgoland ” 
classes, has been omitted. 

A very elaborate system of protection, against both 
shell fire and submerged attack, has been introduced 
into the Grosser Kurfiirst and her three sister ships, 
and it is estimated that each ship carries nearly 6500 
tons of armour. The main belt, which has a depth 
of 12ft.,is 14in. thick on the water-line amidships, 
tapering to 6in. at the extremities. At normal 
draught it extends 6ft. below the surface, and from 
the lower edge there rises a thick sloping protective 
deck. Above the main belt there is a strake of 
10in. armour, and above this again the 8in. plating 
over the secondary battery, the guns of which are 
isolated by stout splinter screens. The port plates 
of the 12in. turrets are 14in. thick, the bases, where 
they are not protected by the side armour, being of 
the same thickness. The forward conning tower is 
a large and roomy structure protected by 14in. armour. 
There is a special compartment for the fire-control 
staff, surmounted by a 20ft. base rangefinder in an 
armoured hood. The sighting slots are fitted with 
splinter-proof wedges, and the general design of the 
tower is eminently practical. The after conning 
tower is considerably smaller, and has 10in armour. 
It has been reported that the funnel bases are 
armoured to a height of 15ft. above the deck, but this 
feature has not been fully verified. Protection 
against underwater explosion is afforded by double 
longitudinal torpedo bulkheads at each side of the 
ship, together with many unpierced transverse parti- 
tions, the end bulkheads having a thickness of 12in. 
It is interesting to observe that the high bow plating, 
extending up to the chain deck, which was a charac- 
teristic of the ‘‘ Kaiser”’’ class, does not appear in 
these later ships. On the whole, the impression con- 
veyed by the armour figures of the Grosser Kurfiirst 
is that the designers were so engrossed in the problem 
of giving adequate protection that they had little 
time to devote to the armament. Certainly there is 
a striking disproportion between the defensive and 
offensive powers of this vessel. 

As the first ship of the class was completed only a 
few months before the declaration of war, no par- 
ticulars of the steaming trials are available. This is 
the more to be regretted, since the vessels are fitted 
with a new type of turbine, said to have been designed 
by the Navy Department’s own engineering staff, 
and known as the “‘ Marine” turbine ; and it would, 
therefore, have been interesting to compare the trial 
performances with those of the “ Kaiser’’ class, 
three ships of which have Parsons turbines and the 
other two—Friedrich der Grosse and Kénig Albert— 
A.E.G. and Schichau turbines respectively. The 
nominal figure for the Grosser Kurfiirst is 28,000 
shaft horse-power, but most probably this was much 
exceeded. The Kaiserin, a vessel of the same nominal 
horse-power, developed 42,500 shaft horse-power on 





whilst the Kaiser worked up to 55,000 shaft horse- 
power and 23.5 knots. The Grosser Kurfiirst has 
fifteen boilers of the Schulz-Thornycroft type, which 
is now practically universal in the German navy. 
Certain of these boilers are oil-fired, provision being 
made for storing 700 tons of liquid fuel in the double 
bottom. 

The lines of this vessel are in harmony with the 
general principle which has governed the design of 
all German capital ships of the dreadnought era, 
namely, moderate length and abnormal beam. 
Though she is 6ft. shorter than the Iron Duke the 
Grosser Kurfiirst is broader by 7ft. and draws nearly 
a foot less water. This excessive breadth does not ap- 
pear to prejudice speed, for the official trial figures of 
German ships—which presumably are authentic—com- 
pare very favourably with those of British vessels.? 
battle-cruiser Moltke, for instance, is 610ft. in length 
and has a beam of 97ft., whereas the Lion is 660ft. 
long and 88}ft. in beam. The Germans claim for 
their ships a remarkable degree of steadiness, and 
from all accounts they do enjoy some advantage in 
this respect, but as views of the “‘ Kaiser” class and 
of the German battle-cruisers taken in dry dock 
show them to have very wide bilge keels, and they 
are also known to be equipped with anti-rolling tanks, 
their reputed steadiness in a seaway may not be en- 
tirely due to the form of the hull. 

Of the battleships subsequent to the “‘ Kénig” 
class few trustworthy particulars are known. The 
first two were laid down under the 1913 programme, 
the Ersatz Worth at Schichau’s yard, Danzig, and 
the ‘‘ T ” at the Howaldt yard, Kiel. It was, however, 
reported in the German Press before the war that 
some delay had occurred in connection with the first- 
named, the actual laying of the keel plate being 
delayed until February, 1914. A third ship, Ersatz 
Kaiser Friedrich III., was to be commenced in 1914. 
How many additional ships have been built under the 
war programme it is, of course, impossible to say. 
This new class represents a very great advance in 
fighting power, for the main armament consists of 
eight 15in. guns, with a secondary battery of sixteen 
5.9in. quick-firers, the disposition of the big guns, 
according to a rough plan in the 1914 “* Nauticus,” 
being on the same system as that of H.M.S. Queen 
Elizabeth. No data relative to the speed or displace- 
ment of the class have found their way into the Press. 
Assuming, as it is prudent to do, that the first three 
vessels of this type have been completed, the German 
fleet now contains twenty dreadnought battleships 
in all, of which four are armed with llin. guns. 
thirteen with 12in., and three with 15in. guns. In 
addition, there are—including the Goeben—seven, 
or possibly eight, battle-cruisers, of which the first 
four carry 1lin. guns and the later ships 12in., though 
a l5in. battery has been mentioned in connection 
with the Hindenburg and the Ersatz Victoria Luise. 








MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. V.* 
DRYING MACHINES. 


Ir is desirable to arrange the washing, chloring and 
souring machines in lines and in such a manner that 
the cloth passes continuously from one to the other 
in proper order until the whole of the bleaching 
operations have been carried out, the only interrup- 
tions in the continuity of the process being for the 
kier treatment and the piling of the cloth in heaps 
after it has passed through the chloring or acid liquor, 
a process which takes several hours. After mangling, 
the cloth intended for white finishing or printing is 
sent to the drying machines. Insome cases the mangle 
and drying cylinders are combined. Drying machines 
have a number of horizontal steam-heated cylinders, 
over which the cloth is led so as to expose its two sides 
alternately to the heated surfaces. The essential part 
of the machine, however, lies in the cylinders, which are 
generally made of copper or tinned iron, with cast iron 
ends. They are usually either 22in. or 28in. diameter, 
and up to 120in. wide, and they are fitted with inside 
buckets for the purpose of extracting the water of 
condensation. To prevent collapsing due to the 
formation of a vacuum when the steam is turned off, 
valves are provided to admit air. The working pres- 
sure for drying machines is usually from 10 lb. to 
30 Ib. per square inch, and the steam is introduced 
through bearjngs with glands from one side of the 
hollow framing. The cylinders are geared together 
and driven so as to stretch the cloth as little as 
possible, the driving mechanism being arranged so as 
to give varying speeds of rotation to the cylinders. A 
common method of driving is by means of a diagonal 
steam engine. Fig. 40 represents a three-bowl 
mangle and drying range made by Sir James Farmer 
and Sons, Limited, the mangle being driven through 
spur gearing from a diagonal steam engine, which 
also revolves the drying cylinders by means of belts. 
Where floor space is a consideration, the drying 
cylinders are sometimes arranged in tiers, but this 
arrangemens is open to objection for white goods 





1 The influence of beam and — on speed are discussed in one of 
our leading articles to-aay.—Ep. Tue E 
* No. LY. appeared April 28th. 
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Fig. 40—-THREE-BOWL MANGLE AND DRYING RANGE—SIR JAMES FARMER AND SONS LIMITED 
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Fig. 41—ELEVATION AND PLAN OF MERCERJSING RANGE—MATHER AND PLATT, LIMITED 
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Fig. 422—PADDING SAND HOT FLUE DRYING RANGE—MATHER AND PLATT, LIMITED 
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owing to the damage liable to be caused by falling 
drops of condensation water. 
MERCERISING. 

The machinery which we have so far described 
covers the whole range as regards the bleaching and 
drying of the goods for printing and dyeing, and we 
can now pass on toa consideration of the appliances 
necessary for completing the ‘preparation of ‘the 
fabric before the colour is applied. One of the most 
important of the intermediate processes is that of 
mercerising, by which a sheen or lustre is given to the 


| plan and spirted on the cloth again by pipes at G. 
Here, again, the solution is collected in the trough R, 
| from which it is drawn by the pump §, and is.sprayed 
| on to the cloth for the third time at F, and is finally 
| collected in the trough T. It is obvious from the 
| above that each time the solution is used it becomes 
more highly charged with caustic soda. The passage 
of the cloth through the washing cistern K removes 
the remaining caustic. 


to neutralise any trace of caustic which remains. The 


A strorg squeeze through | 
india-rubber bowls follows, and the cloth is then | 
passed through a weak acid solution in the cistern V | 


to increase or decrease the width between the rails. 
The front screw is provided with a disengaging clutch 
and a hand wheel to allow the entering angle to be 
adjusted. The chain of clips at one side is positively 
driven at a constant speed, while the opposite chain is 
driven through differential gearing. The differential 
motion is regulated through the medium of a worm 
and wheel and a hand wheel. 





PADDING AND DRYING. 


Another process necessary in the preparation of 
| cloth for printing, and “especially in the aniline black, 

















Fig. 43—-MATHER AND PLATT’S MERCERISING RANGE 


cloth, very like that of silk. Mercerising has another | process is completed by passing the cloth through | discharge and para red styles, is that known as 


advantage, as it serves to increase the affinity of the 
fibres for the colouring matters. Briefly, it consists 
in impregnating the cloth with cold caustic soda 
solution, stretching it whilst still in a state of satura- 
tion, and finally washing away the soda before the 
tension is taken off the fabric. When the cloth has to 
be printed the mercerising process is usually carried 
out while it is in ascoured or partially bleached con- 
dition. It is opened out to the full width, mercerised 
and returned to the bleaching machinery for the 
process to be continued. In order to facilitate the 
operations, the mercerising plant is usually placed 
as close as convenient to the bleach house. In Fig. 41 
a typical mercerising range, made by Mather and 
Platt, Limited, is shown in outline. This comprises 
a padding mangle A for impregnating the cloth with 
the caustic soda, and for this purpose the squeezing 
bowls are made of cast iron and india-rubber, the 
pressure being applied by compound levers. The 
caustic liquor is contained in the trough B below the 
bowls, and is kept cool by the circulation of cold 
water through a jacket. The cloth is led round iron 
guide rollers below the surface of the liquor. It is 
then squeezed and returned again to the liquor trough 
before going through the bowls a second time. To 
prevent contraction of the cloth and the rolling up 
of the selvedges, the fabric is then led over a number 
of sheet iron drums C placed very close to one another, 
and caused to revolve by the movement of the cloth. 
From these the cloth is led to a second mangle D 
similar to the first, where the thorough impregnation 
of the material is completed. The cloth now passes 
to a stretching machine called a stenter, E, in which 
its edges are gripped and held by two endless chains 
of automatic clips, which travel along slides in guide 
rails that are adjustable in width. These guide rails 
are nearer together at the entering end, and as they 
get further apart tension is gradually applied to the 
material, and when the desired width has been re- 
covered the rails run parallel to the delivery end. 
Above and below the cloth perforated pipes F GH 
are provided, from which hot water supplied by 
pumps is sprayed on to the moving fabric. As it 
leaves the cloth the water is saturated with the 
caustic soda, and as this is of considerable value: it 
is desirable to recover it at as high a degree of con- 
centration as possible. It may afterwards be evapo- 
rated in a suitable apparatus, to bring it up to mer- 
cerising strength again, or it may be taken through 
piping to the bleach house and used in the kiers. 

To remove the caustic soda the counter-current 
system shown in Fig. 41 is adopted. In this apparatus 
hot water is showered on the cloth as it leaves the 
washing cistern K. A supply of water is taken from 
the entering end of the cistern to the last set of 
spirt pipes H on the stenter, and the liquor is removed 
from both sides of the cloth by means of the steel 
scrapers Z. This liquor is collected in the trough O, 
from which it is drawn by the pump P shown in the 


| two further washing compartments W X, and a final 
| heavy squeeze through the bowls T. Fig. 43shows an 
| electrically driven mercerising range made by Mather 
| and Platt, Ld. Mercerising ranges are also made by 
other firms, notably Sir James Farmer and Sons, Ld. 
Apart from their use in connection with the mer- 
cerising process, stentering machines are also em- 
ployed to rectify any distortion of the weft threads 
which has come about during the bleaching opera- 
tions, leaving one selvedge in advance of the other. 
A stentering machine for this purpose made by Sir 
James Farmer and Sons is shown in Fig. 44. The 


|padding and drying. This really embodies two 
| processes, first the impregnation of the fabric with a 
| solution which under the proper conditions of heat 
| and moisture is capable of being developed into a 
fast black, but before this takes place the cloth is 
| printed with such bodies as will discharge the still 
| undeveloped black from the portions where the 
| printing colour is applied, and will fix other colours 
|in their places or leave the printed portion white. 
| The development of the black then takes place in 
| the ordinary way, and a white or coloured printed 
| effect is produced on a black ground. Fig. 42 shows 

















following are the essential parts of this machine :— 
The travelling chains, fitted with either pins or clips, 
such as have already been described ; .the feeding 
arrangement ; the slides or chain races to guide the 
two chains, and their adjustments; the _weft- 
straightening motion; the jig motion, driving gear, 
and the plaiting mechanism. The chain races are 
grooved to allow the chains to run easily, and are so 
shaped as to hold the chains in position against the 
pull of the cloth. At the going-in end of the stenter 
the slides are set at an angle to each other. They 
are supported on cross rails fitted with right and left- 
| hand adjustment screws which can be worked simul- 
| taneously, either by hand or by a special mechanism 








Fig. 44—FARMER’S STENTERING MACHINE 


the arrangement of a padding and hot-flue drying 
range by Mather and Platt, Limited. The padding 
machine in which the cloth is saturated and squeezed 
has usually three bowls, one of brass and two of 
india-rubber weighted by levers. It is placed in 
front of a drying chamber, 30ft. to 35ft. long by 15ft. 
high, containing some 250 yards of cloth. The 
chamber is enclosed by sheet iron walls covered with a 
non-conducting material. It contains a large number 
of copper rollers over which the cloth runs, and these 
are so arranged as to support the material at short 
intervals of space so as to prevent creasing. Some 
of the rollers are driven, and a sufficient lead is given 





to them to provide for the lengthening of the cloth 
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in drying. In order to make the rollers run easily ‘leaves them than where they seize it.. The cloth is dyeing operations. In this machine a compound nip 


their pivots are lubricated by ring oilers. In the first | gripped by the pressure of an endless belt acting | is used, the cloth passing through the slow-speed nip 
and second sections of the chamber steel chests are | against the lower half of each pulley. The stretching | first, and then through the high-speed nip; thus a 
fixed between the laps of the cloth, and heated by | pulleys are shown at A A—Fig. 45—and the endless | certain amount of tension is applied to the fabric 





steam at 60lb. pressure. The heat radiated from 
these commences the drying process, but the most 
important part is played by hot air supplied by a fan 
and tubular heater with high-pressure steam surround- 
ing the air tubes fixed under the first and second 
sections of the chamber. The hot air is distributed 


| leather belts pass over the pulleys C C, of which there 
| are four for each stretching pulley. The lower pair 
| of pulleys may be tightened up by a screw to give the 
| necessary degree of tension to the belt. The stretch- 
| ing pulleys are mounted upon and revolve with the 
| same shaft, a swivelling joint in their bosses enabling 

















Fig. 45—EDMESTON’S 


through channels along each side of the chamber, | them to be set at any angle to the shaft and yet to | inwards towards the blade. 


STRETCHING MACHINE 


which pulls it out without damaging the threads, 


SHEARING AND BRUSHING, 


In going through the various bleaching operations 
the cloth is somewhat roughened, the nap is raised on 
the surface, and there are some loose ends of yarn 
which should be removed before the cloth is delivered 
to the printing department, if high-class work is 
desired. To remove these imperfections the cloth 


| first undergoes a process known as shearing, an 


operation that is performed by passing the cloth 
over a set of revolving circular cutters—as shown 
in Fig.47. The shearing machine made by Mather 
and Platt, Limited, consists of a cylinder, round 
which six blades A are wound spirally. The blades 
have a broad abutment on the cylinder, and their 
outer ends are evenly ground so as to present a series 
of sharp cutting edges, whilst their broad faces are 























Fig. 47—DETAILS OF SHEARING MACHINE 


file cut so as to seize the cotton fibres. In connection 
with these revolving shears is a flat steel ledger blade 
B, the edge of which is ground slightly concave to 


| fit close up to the cutter cylinder, which revolves 


The cloth is guided to 


which have cross pipes connecting them and passing | revolve with it. The piece of cloth wound on the | the cutter under a series of rollers and bars, finally 
| ordinary batch shell is placed on the running-off | passing under the lower edge of the adjustable beam 


between the laps of the cloth. In these cross pipes 
slots are cut from which the warm air issues with 
considerable force and impinges on the cloth. 
length of the slot openings can be adjusted by suitable 
means according to the width of the cloth. The 
moist air is removed from the chamber by an exhaust 
fan, while hinged windows along the sides provide 
means for inspection and access to the interior. The 


The | 


| centre D. It is then led over the rails E E and down- | C. 
| wards to the nip of the bands and pulleys A A. | with the revolving cutter exactly at the point where 
| Leaving the grip at the back of the pulleys it passes, | the latter meets the ledger blade, and the fibres and 


In this way its surface is brought into contact 


| over the leading-off rollers F F and the scrimp or | stray ends of yarn are seized between the cutter and 
| opening rail G, and thence downwards to the winding- | blade and sheared off. To prevent uneven wear of 


| on centre. 


Besides being capable of angular adjust- | the cutters and blades, a traversing motion is im- 


| ment on the shaft the pulleys A may also be moved | parted to the former by means of a cam. The lifting 
endwise along it, so as to| bar D and beam C are connected to a foot lever 


adapt 


them to different | operated by the attendant, who raises them when the 


widths of cloth. This ad- | sewn ends of the fabric pass through, to prevent 











sible by mounting 
pulleys A A and the small 
pulleys C C on frames B B, 
the ends of which rest as 
shown uponrailsat the back 
and front of the machine. 








justment is rendered pos- | damage. 
the | cloth is brushed on both sides on the same machiae 


After leaving the shearing cutters, the 


by revolving brushes, and is then rolled into batches. 


|The machine is enclosed, and the dust and fluff are 
| exhausted by means of a fan and removed from the 


room to a cyclone dust collector outside. 
Another appliance cmployed for cleaning the 






































Fig. 46—EDMESTON’S MANGLE 


makers claim that such an apparatus is capable of 
drying some 70 to 80 yards per minute. 
STRETCHING. 

Fig. 45 represents another type of machine which 
is sometimes adopted for stretching the cloth after 
the bleaching and dyeing processes, but is more fre- 
quently used after finishing instead of stentering. In 
this machine the edges of the cloth for the width of 
about 2in. are caused to pass over, and at the same 
time are held by the rims of two diverging pulleys, 


the rims of which are further apart where the cloth | 


The adjustment for either width or angularity is made 
by the hand wheel, bevel wheels and two cross screws 
having nuts connected to the ends of the frames B. 
The wheels H are called stretching wheels, and act in 
conjunction with a set of small stretching pulleys. 
By adjusting the latter the cloth is bent into a wavy 
form, the effect of which is to loosen the centre 


threads and allow the fabric to be more easily 


stretched. This machine is made by Archd. Edmeston 
and Sons, Limited, who also make the mangle shown 
in Fig. 46, which is intended for restoring the length 


{c 
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Fig. 48—BRUSHING AND BEATING MACHINE 


Swain Sc. 


fabric when the highest quality of printing is desired 
is the beating, brushing and cleaning machine, by 
Mather and Platt, Limited, and shown in Fig. 48. 
On entering the machine the cloth is passed round 


| the drum A, where the correct amount of tension is 


put on it, and then enters the enclosed chamber B, 


' which is connected by the outlet C to an exhaust fan. 


The surface of the cloth is first cleaned on the one 
side by the brushes D E and is then subjected to the 
action of the beaters. These beaters consist of three 
light wooden rods carried from the shaft F by leather 


of the fabric that has been lost in the bleaching and | straps. The rapid revolution of the shaft causes 
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these rods to fly outwards and strike the full width 
of the cloth with a quick succession of light elastic 
blows sufficient to effectually dislodge the dust it 
contains. The cloth passes onwards to a second set 
of cleaning brushes and beaters K, acting on the 
other side in the same manner as the first set. It is 
then ready for its final brushing and cleaning, and 
tor these operations passes to the brushes L and M, 
by which it is strongly brushed on both sides. After 
leaving this final brushing the cloth passes between 
the two inclined mouthpieces P Q, from each of which 
a blast of air—supplied by a rotary blower—issues. 
This sweeps the surface free from the last remaining 
traces of dust, which is carried off by the suction 
boxes N, connected to the main chamber at O. 
This completes the cleaning, and the goods are then 
wound on to the batches at R, ready for the printing 
machine, The machine is also extensively employed 
in the grey room for removing the more or less loose 
particles of cotton husks, motes and dust carried 
hy the cloth as it leaves the looms. When used for 
this purposes the brushes D, E, G, H are replaced by 
knife cylinders, this being the only difference between 
the two forms of the machine. 








SCIENTIFIC AND INDUSTRIAL RESEARCH. 


Tue first meeting of the Standing Committee on Metal- 
lurgy appointed by the Advisory Council for Scientific 
and Industrial Research was held on Monday, the 8th inst. 

The Committee consists as to one half of members 
nominated by the professional societies concerned, the 
other half being appointed direct by the Advisory Council, 
and has been constituted with a view to the representation 
of both the scientific and the industrial sides of the 
industries. 

The Committee was welcomed by Sir William M’Cormick, 
Chairman of the Advisory Council, and Dr. H. F. Heath, 
Administrative Secretary to the Council. Sir Ambherst 
Selby-Bigge, Secretary to the Committee of Privy Council 
for Scientific and Industrial Research, also attended and 
gave an account of the genesis of the movement and 
emphasised the importance which the Government 
attaches to the establishment of close relations between 
education, research, and industry. Sir Gerard Muntz 
is chairman of the Committee and of the section on the 
Metallurgy of Non-Ferrous Metals, and Sir Robert Had- 
field, F.R.S., is chairman of the section on the Metal- 
lurgy of Ferrous Metals. The members appointed up to 
the present are as follows :— 

Standing Committee on Metallurgy.—Professor J. O. 
Arnold, Mr. Arthur Balfour, Professor H. C. H. Carpenter, 
Dr, C. H. Desch, Sir Robert Hadfield, Mr. F. W. Harbord, 
Mr. J. Rossiter Hoyle, Professor Huntington, Mr. W. 
Murray Morrison, Sir Gerard Muntz, Bart., Mr. George 
Ritchie, Dr. J. E. Stead, Mr. H. L. Sulman, Mr. F. 
Tomlinson. 

Section on the Metallurgy of Ferrous Metals.—Sir Robert 
Hadfield (chairman), Professor J. O. Arnold, Mr. Arthur 
Balfour, Professor H. C. H. Carpenter, Dr. C. H. Desch, 
Mr. F. W. Harbord, Mr. J. Rossiter Hoyle, Professor 
Huntington, Mr. George Ritchie, Dr. J. E. Stead. 

Section on the Metallurgy of Non-ferrous Metals.—Sir 
Gerard Muntz, Bart. (chairman), Professor J. O. Arnold, 
Professor H. C. H. Carpenter, Dr. C. H. Desch, Mr. F. W. 
Harbord, Sir Robert Hadfield, Professor Huntington, 
Mr. W. Murray Morrison, Dr. J. E. Stead, Mr. H. L. 
Sulman, Mr. F. Tomlinson. 

In his opening statement as Chairman of the Ferrous 
Section of the Metallurgical Committee, Sir Robert Had- 
field called attention to the need in research no less than 
in industry for co-operation so far as may be consistent 
with the freedom of individual workers, and to the par- 
ticular necessity for improvement and progress in the 
metallurgy of iron and steel. Though Great Britain had 
been far from backward in this field, there was now room 
for a great extension of research in which there would be 
a happy combination of science and practice. The value 
of what he described as untrained foresight was rapidly 
diminishing, owing to the many scientific developments 
now constantly taking place, and they would not any 
longer rely upon other than purely scientific methods, 
because science itself had advanced so greatly during the 
last three decades. The success of great improvements 
in metallurgy had often hung upon a slender thread. The 
Bessemer process was not a success in a commercial sense 
until the refractory materials capable of resisting the 
high temperatures developed in the process were found 
to be available in Sheffield. The further progress of 
metallurgy depended largely on the securing of supplies 
of the special alloys and materials required, and there 
was now need for a central clearing house in order that as 
soon as new knowledge was secured as to valuable products 
in any part of the Empire it should be made available for 
British industry. No foreign control of such products, 
either directly or indirectly, should any longer be per- 
initted. Sir Robert Hadfield called attention to the series 
of special reports on the mineral resources of Great Britain 
now being issued by the Geological Survey, and urged that 
similar information for the whole Empire should now be 
made available through one central source. As regards 
experimental research, it was essential to make the best 
use of all existing organisations in this country, and in 
this connection the position of Sheffield in the metallurgical 
industry and of the Sheffield University in the domain of 
metallurgical research was emphasised. 

Sir Robert then directed attention to a number of 
subjects upon which more light was needed. For example, 
the production of sound steel, the discovery of new alloy 
steels and the development of the older types; wider 
study of crystallised structure and examination by photo- 
micrography with increased magnifications ; more accurate 
determinations of high temperatures, including the im- 
provement of electrical and optical pyrometers; the 
improvement of electrical furnace practice ; the improve- 
ment of methods of hardening ; the improvement of the 
permeability and other electrical and magnetic. qualities 
of various alloys, and the correlation of the mechanical 


and magnetic properties of steel; corrosion ; refractory 
materials, especially with a view to rendering ourselves 
independent of foreign supplies. 








A NATIONAL RESEARCH LABORATORY. 


In the course of his able address on ‘‘ Industry, Educa- 
tion and Research ”’ to the members of the Textile Insti- 
tute in Manchester last week, Dr. William Garnett, late 
educational adviser to the London County Council, in 
referring to the proposal that there should be established 
a National Research Laboratory for scientific work 
generally, said that such an institution might be a paradise 
for researchers, but too big and lacking in specific aim. 
A National Industrial Chemical Laboratory would have 
for its principal object the standardisation of chemical 
operations invented in the research laboratory, so as to 
ascertain precisely the conditions under which reaction 
takes place most favourably and at the least cost, and the 
methods of securing a sufficient degree of purity in the 
product ; but the great diversity .of operations required 
in manufacturing chemistry would probably render it 
impossible to establish a single institution for chemistry 
corresponding to the National Physical Laboratory. 
In chemistry the author held that much might be said for 
the monotechnic institution, or the standardising labora- 
tory, to deal with a single group of trades such as dyes, 
explosives, artificial manures, mineral colours, oils and 
fats, cements, glass, pottery, drugs, rubber, flour, 
bread, and so on; but the Society of Chemical Indus- 
try recognised no fewer than twenty-six groups of 
chemical trades in its classification of inventions, and it 
would be difficult for any single committee to keep even 
a general oversight over such multifarious institutions 
and processes. Hence he considered that most of these 
standardising laboratories should be directly managed 
by the trades concerned. As a good example of the 
monotechnic institute, Dr. Garnett mentioned the School 
of Ceramics at Stoke, which has already received a subsidy 
from the Advisory Council for Research. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THEORY AND PRACTICE IN THE FILTRATION OF 
WATER. 

Sir,—Your leading article of the 21st ult. and the subsequent 
correspondence would confirm the general feeling of regret that 
Mr. Clemence, while reading a paper entitled “Theory and 
Practice in the Filtration of Water,” should devote at least 
80 per cent. of the paper to a description of the type of plant 
in which he is particularly interested, and the remainder to 
adverse criticism of every other system of filtration. This 
certainly affords full justification for Mr. Rutter’s suggestion 
during the discussion, that .a more suitable title would be ‘““ The 
Puech-Chabal System of Multiple Filtration.” 

The principal point that Mr. Clemence endeavours to make in 
the few pages devoted to theory is that slow sand filters forming 
the final element in a system of multiple filtration, effect ‘‘ far 
better results chemically and bacteriologically than filters on 
which a film is allowed to form,” but I hope to show from the 
examples which he has selected to prove his own case that no 
justification exists for this ambitious claim. He asserts that 
Armand Puech proved that the formation of a film on the 
surface of a filter is a hindrance rather than an aid to puri- 
fication, but nowhere in his paper does he produce evidence 
to support this theory. In the case of Cawnpore, the effluent 
from the slow sand filters is of an inferior qualit} to the influent. 
This matter will be referred to later. 

It it be accepted that purification takes place at the point 
where the impurities are held up to contact with the purifying 
agencies, whether bacterial, chemical or physical, it would 
follow that when slow sand filter beds are fed with turbid water 
the impurities are retained on the felted accumulation which 
seals the interstices of the top layer of sand ; while if the water 
be of comparative purity, they may penetrate the bed for some 
distance before being arrested, either in the interstices of the 
sand grains or against impurities which have been caught in 
the lower strata. In both cases a filtering film is formed—in 
the former superficial ; in the latter, extending down for some 
distance below the surface. The author implies that this 
penetrative action is a direct result of the Puech-Chabal system 
of multiple filtration, but it must be recognised that a similar 
effect takes place on all slow sand filters fed with comparatively 
pure water, or on those fed with water previously treated by 
other methods of preliminary purification, by sedimentation 
or rough filtration. Over-elaborate preliminary purification, 
by eliminating the whole of the organic matter upon which the 
nitro-bacteria subsist, might lead to the starvation of the latter 
in the final filter, so that they would be non-existent when by 
force of changed circumstances their presence was most necessary. 
“Chemicals,” says Mr. Clemence, “are not employed in 
multiple filtration as coagulents to arrest the passage of bacteria,”’ 
but we are by no means assured that the Magdeburg results 
would be possible were the water not in a condition which may 
be described as accidental coagulation, due—as the author’s 
evidence makes clear—to the water being ‘‘ turbid and polluted 
with refuse from factories, the quantity of organic matter being 
largely increased in the winter time by refuse from beet sugar 
factories.” 

‘The Derwent Valley case apparently is not one which the 
author is justified in presenting as typical of up-to-date practice 
in water filtration, since, as a correspondent in your issue of 
May 5th points out, the towns supplied with water treated by 
the Puech-Chabal system at Bamford are installing mechanical 
filters to complete the purification by removing the colour with 
the aid of chemicals. 

One might be justified in concluding that the results given at 
Cawnpore are the best that the author has available to prove 
his theory, but unfortunately he gives no figures of the bacterial 
purification, and only in one line of his tabular statements does he 
give final results of the physical purification. These show that 
a deterioration in the quality of the effluent has taken place in 
passing through the final filters, the amount of suspended 
matter being increased by 2.3 parts per 100,000 on September 
4th and 2 parts per 100,000 on September 13th, 1912. If we 
accept the author’s explanation that this was due to the escape 
of fine filtering medium from the slow sand bed, we are still 
entitled to doubt the value of a “last line of defence,’’ which 
leads to deterioration rather than improvement in the quality 
of the effluent. 

It will be noticed that while settling tanks—which the author 
would eliminate—accounted for the removal of 68 per cent. 
of suspended matter at Cawnpore, the degrossisseurs—which 
he advocates—were responsible for only 1.39, 2.08 and 4.17 per 
cent. reduction respectively. His argument that the exceed- 
ingly fine nature of the suspended matter gives value to these 
small percentage purifications, applies with equal significance 





to the increase of suspended matter in the effluent from slow 


i 
sand filters, 





Inspection of this Cawnpore installation convinced 
me that the penetrative action of the fine silt through the 
degrossisseurs and pre-filters was only to be expected. This 
silt is in a microscopic state of division, and eludes the very 
closest filtering substance, so that coagulation is essential to 
effect its removal, : 

Mr. Clemence’s objection to settling tanks that the attention 
involved in cleaning out is so slight that it might be overlooked 
altogether is hardly complimentary to those who are responsible 
for the control of water purification plant, and it certainly 
implies that the attention required for keeping them in order is 
by no means exacting. Suitably designed sedi tation tanks, 
arranged in duplicate and. fitted with convenient means for 
sludge removal, are the best means for the preliminary purifica- 
tion of turbid waters. 

Considerations of space forbid my attempting a complete 
reply to the author’s views on mechanical filtration, since it 
would involve the refutation of almost every argument which 
he adduces. But one cannot avoid an expression of regret 
that Mr. Clemence, whilst professing to deal fairly with the 
whole theory and practice of water filtration, should ignore any 
aspect of the question which does not support his advocacy of 
multiple filtration. Major Clemesha’s report on mechanical 
filters, which to the ordinary unbiassed mind would appear to 
be a fair respresentation of the facts, is distorted by Mr. Clemence 
into a condemnaticn of mechanical filtration. ‘he only point 
of criticism in Major Clemesha’s report, that when fed with 
turbid water a large proportion of wash water is necessary, is 
entirely overcome by the installation of sedimentation tanks, 
without which no well-designed plant would be considered 
complete. The author comments: ‘‘It is rare to find high- 
speed filtration relied upon as a single line of defence against 
water-borne diseases, and in India and elsewhere the results 
have not been satisfactory where rapid filters alone have been 
used for the treatment of polluted waters.”” But what respon- 
sible authority would consider, for one instant, t installation 
of rapid filters alone, without coagulation, sedi tion and 
sterilisation, which under such circumstances are recognised to 
be essential ? f 

The most complete reply, however, to Mr. Clemence’s drastic 
criticisms of mechanical filtration is afforded by those authorities 
who in recent years have had occasion to investigate all phases 
of the subject, and who have almost invariably decided in favour 
of mechanical filtration. The Indian Government, in particular, 
has during the last five years carried out exhaustive experiments 
and investigations, and every system of filtration has been 
reviewed, with the result that the most successful has proved 
to be—not slow sand filters, even when assisted by multiple 
filtration—but the rapid gravity filter, worked in conjunction 
with coagulation, sedimentation and sterilisation. The filter 
plants now under construction at Jammu (capital of Kashmir 
State), Poonah (summer capital of the Bombay Presidency), 
and many other important installations are of this type. It is 
interesting to note that the raw water at Poonah is contaminated 
to a very marked degree, containing at times about 1,000,000 
pathogenic bacteria per c.c., so that even 99.9 per cent. puri- 
fication might still leave 1000 dangerous bacteria per c.c. in the 
filtered water. At Clydebank (Glasgow) and at Irvine (Ayr- 
shire) the slow sand filters have been discarded, and rapid 
filtration, coagulation and sedimentation adopted in their place, 
the capacity of each installation being 6,000,000 gallons per day. 

I have only touched upon one or two of the more obvious 
examples of Mr. Clemence’s failure to give due consideration 
to any other system of filtration than the particular one which 
he has advocated in his paper. He very skilfully endeavours 
to enlist the sympathies of advocates of slow sand filters by his 
statement: “If the slow speed of open sand filters tends to 
greater security, this would outweigh all other considerations 
in the design of an installation for treating water for potable 
purposes,” but the same remark applies with equal force to rapid 
filtration, and it is this fact which is leading to its rapidly super- 
seding the slow sand filter, where grossly polluted water supplies 
only are available. Those responsible for the installation of 
filtration plant must take a broad view of the whole subject, 
and realise that the great variations in the nature of water 
supplies and local conditions justify careful consideration 
being given to the claims of both systems, and any paper dealing 
with “ Theory and Practice in the Filtration of Water ’’ should 
give equal prominence to the claims of both systems. 

London, May 8th. Wm. Paterson. 





Sir,—My letter which you were good enough to publish in 
your issue of April 28th was written with a view to correcting 
certain misstatements which -you had inadvertently published 
and which had nothing to do with the above paper. 

May I remind you that at the close of the meeting at which 
the paper was presented and discussed, the President expressly 
invited any of those present who had been unable to speak in 
the short time available to send in written communications. 
Several gentlemen have responded to this invitation, and as 
their remarks with the author's reply will in due course appear 
in the ‘“‘ Proceedings,’’ I hope I shall not be thought in any way 
discourteous if I refer your correspondent “‘ A.M.I.C.E,’ to the 
Journal of the Institution, as all the points raised by him are 
covered by the discussion and reply. 


Shortlands, May 10th. WALTER CLEMENCE. 





“WHY SMALL FARM ENGINES ARE FAILURES.” 

Sir,—The article on page 385 of your issue of May 5th, “* Why 
Small Farm Engines are Failures,’’ by Mr. F. R. Parsons, reminds 
one rather of the other problem about marriage, and a question 
we should like to ask is, Why Mr. F. R. Parsons says small farm 
engines are failures ? We have been manufacturing this type of 
engine for nearly twenty years, and our output just before the 
war reached 1000 engines per annum, It is difficult to believe 
that we could have carried on such a business if our manu- 
factured products could be characterised in Mr. Parsons’ terms. 
There are several other manufacturers in the country of this 
class of engine, all of whom have carefully studied the require- 
ments of agricultural users and have considerable output of 
suitable engines. 

Some of Mr. Parsons’ remarks would make one imagine that 
he is not very familiar with the requirements of agricultural 
users, or he would not suggest that the same engine should be 
used for threshing as for such small requirements as pulping 
roots. No doubt there are instances where farm engines have 
not given the results anticipated by the purchaser, but this is 
often due to reasons outside the manufacturer’s control. It has 
to be borne in mind that farm engines are usually attended to 
by unskilled labourers, and while there is doubtless room for 
improvement, the remarkable and almost uniformly good results 
which are obtained speak well for the efficiency and good design~ 
of the engines provided for the purpose. 

Per pro Petters LIMITED, 
E. W. Perrer, Managing Director. 

Yeovil, May 8th. 








Roya Instrrution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 8th 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Lady Margaret Boscawen, Mr. A. F. Lake, Mrs. E. 
M. Neal, and Lady Petre were elected members. The secretary 
announced that the President had nominated the following 
gentlemen as vice-presidents for the ensuing year :—Sir Thomas 
Barlow, Bart., Sir William Phipson Beale, Bart., Mr. Charles 
Hawksley, the Hon. Richard Clere Parsons, Sir James Reid, 
Bart., the Right Hon. Lord Wrenbury, Sir James Crichton- 
Browne (treasurer), and Col, Edmond H., Hills (secretary), 
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LLOYD'S REGISTER OF SHIPPING. 


AccorDING to the statistical tables for 1915 which have 
just been issued by Lloyd’s Register of Shipping, the total 
addition of steam tonnage during the year was 1,461,816 
tons gross and of sailing tonnage 61,934 tons gross, or in all 
1,523,750 tons gross. Of the tonnage added to the Register 
about 51 per cent. consisted of new vessels, practically 
all built in the United Kingdom. The gross deduction of 
steam tonnage from the Register amounted to 1,452,679 
tons, and of sailing tonnage to 82,222 tons, or in all to 
1,534,901 tons. The tonnage sold to foreign owners during 
1915 is returned at 232,949 tons, or about 15.2 per cent. 
of the gross deduction. The steam tonnage deducted on 
this acceunt is 194,406 tons, and the sailing tonnage 
38,543 tons. The total tonnage deducted under this head 
was 389,800 tons lower than the average for the previous 
four years. The countries which acquired the largest 
amount of tonnage from the United Kingdom within the 
year under review were the United States (88,348 tons), 
Norway (38,623 tons), and Greece (30,279 tons). About 
12.9 per cent. of the tonnage removed from the Register 
because of foreign transfer was built before 1890; about 
243 per cent. during the years 1890-1899; and nearly 
43 per cent. during the years 1900-1909. In addition to 
the tonnage transferred to foreign flags, 39,307 tons were 
transferred to British Colonies during 1915, as compared 
with 68,265 tons in 1914, 44,437 tons in 1913, 87,281 tons 
in 1912, 37,374 tons in 1911, and 65,120 tons in 1910. 
New vessels built in the United Kingdom directly for 
colonial and foreign owners are not included in these 
fi 





gures. 
On the whole, during 1915 the number of steamers on 
the official Register of the United Kingdom decreased by 
86, but the tonnage increased by 9137 tons, while the 
number of sailing vessels decreased by 182, and the tonnage 
by 20,288 tons. The total number of vessels on the 
Register therefore decreased by 268 and the total tonnage 
by 11,151 tons during the year. The following comparison 
of the figures for 1915 with those for the previous nine 
years is given :— 


Net Additions or Removals. 


Steam. Sail. Total. 

No. ‘Tons. No. Tons. No Tons 
1906 ... + 303 + 904,507 - 202 -— 120,951 + 181 + 783,556 
1997 ... + 493 + 717,73 - 197 -— 99,833 + 296 + 617,87 
1908 ... + 238 + 211,530 - 108 — 67,762 + 130 + 143,7 
1909 ... + 171 + 255,818 —- 140 — 104,608 + 31 + 151,210 
1910 ... + 210 + 260,432 - 279 -— 201,263 - 69 + 59, 
1911 + 244 + 479,904 - 254 -— 141,687 - 10 + 338,217 
1912 + 129 + 421,472 —- 323 — 83,189 —- 194 + 338,28: 
1913 + 238 + 497,991 - 162 — 59,844 + 76 + 438,147 
1914 ... + 252 + 462,107 - 133 — 57,477 + 119 + 404.63 
1915... — 86 + 9,137 - 182 — 20,288 - 268 -— 11,151 


It is added that the vessels on the Register of the 
United Kingdom on December 31st, 1915, were approxi- 
mately as follows :—Steam, 12,776 vessels of 19,154,277 
tons gross; sailing, 8021 vessels of 844,391 tons gross ; 
total, 20,797 vessels of 19,998,668 tons gross. 

During 1915, 417 new vessels of 968,533 tons were 
classed by Lloyd’s Register. Corresponding with the 
general movement of the shipbuilding industry, the 
present figures show a decrease of 768,198 tons on those 
for 1914. Of these vessels, 404 of 965,744 tons were 
steamers, and 13 of 2789 tons were sailing vessels. With 
the exception of five small wood vessels of 293 tons, the 
material used in the construction of the whole of the 
tonnage classed was steel. 

The output of sailing tonnage is so small as to be prac- 
tically negligible. The percentage of sailing tonnage to 
the total tonnage classed for 1915 is 0.29 as against 0.32 
for 1914. For the five years, 1909-1913, the mean of the 
yearly averages was 0.92 per cent. 

A large number of vessels of special design were classed 
during the year. These comprised 15 vessels built on the 
longitudinal system of construction, with a total tonnage 
of 97,295 tons; 40 vessels of 50,865 tons for carrying 
petrolewn in bulk, most of which are built on the longi- 
tudinal system and are included in the preceding figures ; 
six steamers fitted with steam turbine engines, five of 
which have geared turbines; one steamer fitted with a 
combination of reciprocating engines and steam turbines ; 
and nine large vessels with oil engines; together with 
other steamers intended for channel and coasting purposes 
and numerous vessels of various special types, such as 
yachts, dredgers, river steamers and barges, motor vessels 
.tugs and fishing vessels. 

The average size of the steamers classed during the past 
year was 2390 tons. Excluding steamers under. 500 tons, 
in order to avoid the diminution caused by small coasting 
vessels, fishing vessels, yachts, &c., the comparative, 
averages for the past few years stand as follows :—1915, 


3829; 1914, 4551; 1913, 4309; 1912, 3718; 1911, 3723; 
1910, 3341; 1909, 3007; 1908, 3308; 1907, 3383; 1906, 
3356. During 1915 38 steamers of over 7000 tons each 


have been classed, as compared with 52 in 1914, 45 in 
1913, 25 in 1912, 26 in 1911, 28 in 1910, 17 in 1909, and 
17 in 1908. Six of the steamers classed during 1915 were 
over 10,000 tons each, the largest being the steamer 
Orbita, of 15,678 tons. 








A CORPS OF MECHANICAL ENGINEERS. 


WeE have received from Mr. A. E. Berriman, 
Chief Engineer to the Daimler Company, Limited, 
of Coventry, the following memorandum. Mr. Berri- 
man will be interested in a letter on ‘ Mechanical 
Engineers and our Army,” which appeared in our 
issue of October 22nd, 1915 :— 


The present agitation for a better air service misses one of 
the most vital points of possible improvement. Most of the 
talk centres around the co-operation of naval and military 
administration, which is inevitably difficult, if not impossible, 
to arrange on the lines suggested. The Air Services, as fighting 
units, are at present essentially adjuncts of the Navy and the 
Army, and must so remain to the end of the present war at 
least. In the future, possibly, the Air Service may become an 
independent unit, but we are concerned most just now with the 
immediate improvement of things as they exist. What is, 
however, essentially common to both branches of the Air Service 
is their engineering aspect, and it is in this direction that co- 
ordination of effort can most usefully be tried, and might more 
profitably be insisted upon. 





It has frequently and truthfully been stated that this war is 
an engineers’ war, and it is all the more remarkable, therefore, 
that so little endeavour has been made systematically to organise 
the engineering personnel. At the present time we are still 
without a Corps of Mechanical Engineers. The Royal Engi- 
neers is a Corps mainly concerned with engineering in the field, 
while the engmeering branch of the Navy is mainly concerned 
with work on board ship. We have no properly constituted 
branch of either Service concerned with engineeri in the 
factory. Until the formation of the Ministry of Munitions, 
there was not even a department of the Government for co- 
ordinating contracts and accelerating output. The Ministry 
of Munitions is essentially a civil department of the State, as at 

t tituted. An i cannot enlist into the 





Ministry of Munitions. 

If there were a Corps of Mech | 4 3 into which 
every qualified engineer and mechanic,could now enlist, it would 
afford the means of more rapidly developing the various organi- 
sations that need such men at the present time. Incidentally 
it would, I think, greatly facilitate both branches of the Air 
Service in the production and inspection of the high-class engi- 
neering work they requi The inad y under which the 
Air Services labour is not one of administration, but of material. 
The administrative uirements are fundamentally different 
for the two branches of the Service, but the nature of the material 
is fundamentally the same, and I firmly believe that much might 
be done to lerate production by co-ordinating the engineer- 
ing aspects of the situation. The proposal that I make for the 
formation of a Corps of Mechanical Engineers goes far beyond 
the My Aiat 
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tion of the Air Services, inasmuch as such 
a Corps would form the nucleus of a general co-ordination of 
engineering effort on the technical side. 

Primarily the function of the directorate of the Corps would 
be to classify the country’s available engineering personnel. 
It would keep track of the whereabouts of every qualified engineer 
and mechanic, and would supply drafts of such men wherever 
their services might most urgently be required. For example, 
suppose the Aeronautical Inspection Department of the War- 
oftice required more e iners and inspectors, men from the 
Corps of Mechanical Engi 8 would be attached to the Inspec- 
tion Department for that special duty. Similarly, if the Royal 
Flying Corps or Mechanical Transport, for example, required 
engineers to undertake the maintenance of material in the 
field, they would obtain them from the Corps of Mechanical 
Engineers, and if at a later period they could be released from 
service, they would revert back to the Corps of Mechanical 
Engineers with that much additional experience to their credit. 

While the duty of the directorate of the Corps of Mechanical 
Engineers would be mainly to assist existing organisations to 
work efficiently, it would also endeavour as far as possible to 
arrange for uniformity of method, where such uniformity would 
facilitate progress. For example, there is nothing that so 
influences production as the question of detail inspection, and 
there is a marked difference in this work as at present carried 
out under the War-office and the Admiralty administrations. 
It would be the duty of the Corps of Mechanical Engineers to 
unify the technical procedure, so that a manufacturer building a 
certain engine, for example, for both the Admiralty and the 
War-office, would not build it under entirely different condi- 
tions, as is, in fact, the case to-day. In doing this an endeavour 
might also be made to broaden the basis of inspection by regu- 
lating it more closely by the evidence of actual performance. 

One of the chief criticisms levelled against detail inspection 
is that it makes insufficient allowance for practical requirements. 
This defect would be cured if instructions to inspectors of work- 
manship were prepared by inspectors of performance specifically 
told off to observe the actual behaviour of machines in service. 
Inspectors of performance would spend their time partly with 
the Army in the field and partly in the works, and each piece 
of mechanism would be under the special observation of a group 
of men who would work in co-operation and would become 
| experts in their particular subject. They would keep the engi- 
neers in the factory advised of the difficulties experienced in 
the field, and at the same time would keep the engineers in the 
field advised of the special defects experienced at home. In 
this way there would be established a link between the man at 
the front and the man at home, such as does not at present exist, 
but which would, I feel sure, exercise a material benefit on all 
concerned. There would be no difficulty on the score of militar- 
ising engineering labour, because the works organisations could 
continue as at present, on a civil basis, by transferring all men 
so engaged to the reserve. This is, in fact, the condition of 
those engineers who have attested, but who are still engaged in 
civil employment. 

The essential point gained by the creation of the Corps of 
Mechanical Engineers would be that all qualified men now being 
released by engineering factories would pass straight into the 
Corps of Mechanical Engineers and would be drafted thence 
wherever their services were most required—if necessary into 
infantry and artillery regiments. The point is that the Corps 
of Mechanical Engineers would always know their whereabouts 
and would have the authority to get them back again if their 

rticular skill was more urgently required elsewhere. Simi- 

ly, in the case of all the engineers now in the Army outside 
those in the Royal Engineers, arrangements would be made to 
obtain their names in case their service might be required, but 
obviously no dislocation of existing conditions would be per- 
mitted unless the urgency of the case warranted it. 

At the present time no organisation dealing with the country’s 
engineering personnel exists, and since the beginning of the war 
our strength in this direction has been frittered away by the 
release of men from factories direct into the Army, without any 
attempt to keep track of them. The Ministry of Munitions has, 
of course, taken the question of the supply of engineering labour 
in hand to some extent, but the Ministry of Munitions does not 
deal with all the grades that would properly belong to the 
Corps of Mechanical Engineers, nor does it retain the same per- 
manent hold over the individual. The Ministry of Munitions 
either retains the man in civil employment or releases him. If 
he is released, his identity as a potential unit of our engineering 
strength becomes speedily submerged, whereas if he belonged 
to the Corps of Mechanical Engineers he would be retained 
permanently and the Army would not suffer, because the Corps 
of Mechanical ne would be responsible for supplying the 
Army as well as for supplying the factories under civil control. 
All branches of engineering other than those already undertaken 
by the Royal Engineers and the engineering branch of the Navy 
would come under the Corps of M ical Engi 8 

It is apparent that the Corps of Mechanical Engineers would 
be of military status, but since it would be concerned equally 
with the Army and the Navy, it could not properly be placed 
under the administration of either the War-office or the 
Admiralty. The obvious procedure would be to place it under 
the direction of the Ministry of Munitions, which would then 
control all aspects of this side of war and would provide the 
much-needed «x ting link bet the two fighting services. 
In addition to the above-described work, the directorate of the 
Corps of Mechanical Engi 's would also be responsible for the 
collection of technical data, standardisation, and the co-ordina- 
tion of pro; ive design. 

The whole of the paantoling sounds monstrously large, no 
doubt, but it must be remembered that much useful work has 
already been done, and many organisations and engineering 
institutions already exist whose-co-operation would render the 
accomplishment of the broader scheme eminently practicable. 
The Ministry of Munitions and the directorate of the Corps of 
Mechanical Engineers would constitute a central technical 
authority of national importance, to which all the older insti- 
tutions would not hesitate to render assistance at the present 
time. And, so long as the policy is to unite and co-ordinate the 
best of what already exists, the issue is assured of success, 


























IRON AND STEEL INSTITUTE. 
No. IL.* 

A joint discussion took place on the papers by 
Sir Robert Hadfield and Dr. J. Newton Friend on 
‘*The Influence of Carbon and Manganese upon the 
Corrosion of Iron and Steel” ; and by Mr. L. Aitchi- 
son ‘‘ On the Theory of the Corrosion of Steel.” 

Sir Robert Hadfield referred to the difficulty of 
carrying out experimental work while the country was 
engaged in war. The subject of corrosion was, how- 
ever, an important one, and unfortunately but little 
progress appeared to have been made in the solution 
of the problems involved. Hundreds of thousands of 
tons of material were wasted every year owing to the 
effects of corrosion, which the scientists of the future 
would find means to avoid. A great deal of attention 
had been given to the subject in Sheffield, and much 
useful work had been accomplished by Messrs. 
Thomas Firth and Sons and Mr. H. Brearley in the 
production of a non-rusting steel, which in composition 
was very similar to the chromium iron alloys first 
produced a good many years ago. He had recently 
taken out of the specimen museum at his works some 
of the earlier samples of that material made at least 
twenty years ago, and they were almost in the same 
condition as when they were put away, whereas any 
ordinary steel would have suffered from oxidation. 
The new stainless steel contained .28 per cent. of 
carbon and 12.7 per cent. of chromium, whereas his 
own specimens contained .6 per cent. of carbon, so 
that it would appear that by cutting down the carbon 
and increasing the chromium content a greater resist - 
ance to corrosion could be obtained. He had read an 
account recently of an American research which 
showed that the addition of 10 per cent. of chromium 
to copper increased its resistance to corrosion. What 
had recently been done appeared to indicate the lines 
which research should now follow. 

Dr. J. E. Stead agreed that very little progress 
seemed to be made in finding remedies for corrosion. 
He had during the last two years carried out a number 
of experiments with different steels which were exposed 
to a variety of natural conditions. The steels used 
were in the form of wire, hard-drawn and normalised, 
and his object was to obtain results which would show 
the various stages at which corrosion could be 
arrested. Some of the specimens were taken out on 
the moors miles from any habitation, some were 
placed on the roof of his laboratory at Middlesbrough, 
some in a condenser, others inside the laboratory, 
others in the river between high'and low water marks, 
and yet other specimens on the top of his house at 
Redcar. Only one of the specimens had high man- 
ganese. Some curious results were obtained as the 
materials were exposed to these varying con- 
ditions. Taking the corrosion for the material exposed 
to country air at the figure of 100, it was 250 for that 
exposed to the action of the river ; 220 in the case of 
material placed in a condenser where water was con- 
tinually flowing over it ; inside his laboratory where 
it was exposed to all kinds of fumes 125; and on the 
roof of the laboratory 500. There was very little 
difference in the behaviour of the various materials, 
wrought iron and steel corroding in much the same 
way. It was also found that the acid test was of no 
value whatever as a guide to corrosion under natural 
conditions. Under such conditions best Yorkshire 
iron and soft steel corroded at the same rate over a 
period of two years, whereas in the acid test York- 
shire iron corroded to an extent represented by a 
figure of over 600. It had been shown by the papers 
that .7 per cent. of manganese was a dangerous pro- 
portion, and he would suggest that manufacturers 
of wire ropes for mines should take notice of that fact. 
In the case of such ropes if a little copper were added 
up to .2 per cent. the resistance to acid corrosion was 
greatly increased. 

Dr. W. Rosenhain said that the influence of man- 
ganese on the corrosion of steels of various carbon 
content was a most interesting subject. The authors 
had done a good deal of useful work, but looking at 
the results achieved from the scientific standpoint 
he was inclined to doubt if they bore the detailed 
interpretation put upon them. 

Mr. E. H. Saniter said the indications given that 
manganese steel was not a very corrodible substance 
was very important to many users, particularly in 
the case of rails which were often laid in places where 
corrosion would be a very serious factor. In bringing 
out that point Sir Robert Hadfield and Dr. Friend 
had done a very useful piece of work. On the subject 
of corrosion generally, he would point out that the 
greatest caution was necessary in accepting laboratory 
experiments. He had tried experiments in the 
laboratory and in the Woodhead Tunnel. In the 
laboratory experiments a 3 per cent. nickel steel was 
attacked more severely than other steels, and acid 
steel suffered more severely than basic steel, whereas 
when placed in the tunnel nickel steels corroded least 
of any, and there was no difference between acid and 
basic steel. 

Dr. C. H. Desch said there were so many factors 
involved in corrosion that it seemed to him it was 
necessary to study them one by one. An ideal method 
was to carry out experiments in such a way that the 
results could be followed with a microscope. 
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It was announced that the reply to the discussion 
would be made in writing. 

There was a good attendance of members at the 
opening of the proceedings on May 5th, when Sir 
William Beardmore again occupied the chair. 

Mr. Benjamin Talbot, referring to a point he raised 
on the previous day, said that the President’s address 
had dealt with some very important questions. It 
was true that the primary interests of the Institute 
were in science, but he could see no sound reason why 
members should not discuss trade questions, par- 
ticularly from the economic standpoint. He would 
remind the meeting that the American Iron and Steel 
Institute was devoting considerable attention to the 
welfare side of the industry. It was true that in this 
country manufacturers had to work under legal 
restrictions, but if they joined hands the conditions 
could be considerably improved. In his opinion, 
Great Britain to-day was suffering from the want of 
men below middle age who were up-to-date.and equal 
in capacity to our trade competitors. If this nation 
intended to make progress, economics must receive 
serious consideration. If British manufacturers were 
to continue to be the victims of a low scale of prices 
for their products arising from international com- 
petition, there would be little chance of trade expan- 
sion on the lines referred to in Sir William Beard- 
more’s presidential address. It was necessary at 
this juncture that the Institute should express its 
views on the duty of the State, and indicate certain 
courses of action which perhaps the Government 
might entrust the Institute to carry out. Some 
scheme should be evolved which would enable the 
iron and steel trades to hold their own against foreign 
competition, and it seemed to him that all the 
economic questions involved, except those relating 
to wages, were within the four corners of the Institute. 

The President pointed out that under By-law 18 
the Council had the power to convene a general meet- 
ing for any special purpose on receipt of a requisition 
signed by not less than twenty members. Under 
By-law 2 the objects of the Institute were defined as 
being to provide a means of communication between 
members of the iron and steel trades upon matters 
connected with manufacture, but excluding all 
questions relating to wages and trade regulations. 

Mr. G. Mure Ritchie said that the Institute had 
power to alter its by-laws, as had been done with the 
object of excluding alien enemy members. Assuming 
that a requisition reached the Council signed by 
twenty members asking them to convene a special 
meeting, could such questions as foreign dumping 
and foreign competition be discussed ? 

The President replied that economics were not 
excluded, and he suggested that Mr. Ritchie and Mr. 
Talbot should take steps to convene a special meeting. 

Mr. Ritchie said that in order to clear the air he 
would give notice to move a resolution in the following 
terms at the Autumn Meeting of the Institute :-— 
‘That By-law No. 2 be amended to read as follows : 
—The object of the Institute to be to afford means of 
communication between members of the iron and 
steel trades upon matters bearing upon their respec- 
tive manufactures, including matters affecting national 
and international competition and economics, but 
excluding all questions connected with wages.” 

Professor J. O. Arnold, in formally seconding Mr. 
Ritchie’s resolution, said he desired to point out the 
dangerous position into which they were drifting. 
He was not at all satisfied with the scientific side of 
the Institute or with its attitude towards educational 
questions, and if the door were further opened to 
trade subjects there would be a danger of scientific 
questions being still further neglected. 

Mr. Ritchie, in reply to Professor Arnold, said he 
would be very disappointed indeed if the resolution 
which he proposed had the effect of causing scientific 
subjects to be neglected. 

The President then announced the grants in con- 
nection with the Carnegie Research Fund. 

Mr. W. C. Hancock, formerly manager of the fire- 
clay department at the glass works of Messrs. Chance 
Brothers, Birmingham, has carried out investigations 
on fire-clays for the Geological Survey. He is now 
special lecturer on refractory materials in the Depart- 
ment of Chemical Technology at the Imperial College 
of Science and Technology, London, and also has a 
private consulting practice in Lohdon. He is awarded 
£100 by the Council of the Iron and Steel institute to 
carry out an investigation on refractory materials, 
with special reference to bricks for coke oven and 
furnace construction. 

Mr. J. L. Haughton holds the degree of M.Sc. in 
Metallurgy (Birmingham), and is an assistant, in the 
metallurgical department of the National Physical 
Laboratory, to which he has been attached since 
1913. He is the author of various papers on metal- 
lurgical subjects. Mr. D. Hanson holds the degree 
of M.Se. in Metallurgy (Liverpool), and has been on 
the staff of the metallurgical department of the 
National Physical Laboratory since 1914. He was 
previously engaged in the research department at 
Woolwich. He has collaborated in publishing several 
papers on metallurgical subjects. Mr. Haughton and 
Mr. Hanson have been jointly awarded the sum of 
£100 to enable them to study the constitution of the 
iron-phosphorus and iron-phosphorus-carbon systems. 

Mr. Frederick Ibbotson holds the degrees of B.Sc. 
(London) and B.Met. (Sheffield), and is Senior Lecturer 
on Metallurgical Chemistry at the University of 





Sheffield. He has been awarded the sum of £50 for 
the purpose of studying the molecular constitution 
of high-speed steels. 

Mr. John Hampden Whiteley was formerly assistant 
to the chief chemist at Cargo Fleet Steel Works, and 
has held the position of chief chemist of the South 
Durham Steel and Iron Company’s Malleable Works 
since 1905. He has published various papers for the 
Cleveland Institution of Engineers. Mr. Whiteley 
has been awarded £50 by the Council of the Iron and 
Steel Institute in aid of a research on the Eggertz 
colour test. 

Mr. Peter Saldau was assistant to Professor 
Kurnakov, analytical chemist at the Mining Institute 
at Petrograd. Later he took a course in metallurgy 
under Professor Goerens at Aix. At the present time 
he is again working as assistant to Professor Kurnakov 
in the chemical laboratory of the Mining Institute of 
Petrograd. Mr. Saldau has been awarded the sum 
of £50 by the Council of the Iron and Steel Institute 
to enable him to carry out a research on the deter- 
mination of the critical points in iron and steel by 
means of measuring the electric resistance. 

Dr. J. O. Arnold’s paper on “ Cutting Efficiencies 
of Tool Steels,” which we reprint below, was then 
discussed. 

TOOI, STEELS AND HARDNESS. 

In papers recently read before the Iron and Steel Institute 
there has been a tendency to regard the Brinell and scleroscope 
numbers registered by hardened steels as an approximate 
measurement of their cutting efficiencies in the lathe. Indeed 
it has been suggested that, instead of ascertaining the efficiency 
of high-speed steels directly in the lathe, the Brinell test might 
be substituted for the costly and prolonged proceeding of making 
systematic lathe tests. The purpose of this brief communica- 
tion is to show that not only is there no relation between Brinell 
hardness and lathe efficiency, but also that a plain carbon 
turning tool with very high Brinell hardness may, on éomparison 
with another tool of considerably lower Brinell hardness, register 
an efficiency of practically zero, whilst the tool of, say, 15 per 
cent. lower Brinell hardness may run perfectly for, say, eighteen 
minutes, and during the last five minutes of the test cut cleanly 
at a blood-red heat before breaking down. 

The Brinell hardness of a properly hardened tool is an almost 
negligible factor of efficiency. The efficiency depends almost 
entirely on the thermal stability of the simple or wre pea 
hardenites in the hardened steel. The simple hardenite of plain 
carbon steel has a thermal stability, of which the limit is 
certainly less than 300 deg. Cent., whilst the pound hardenit 
of a C- 








-Cr-V high-s steel, also secured by water quenching 
may be rendered stable up to a temperature of about 700 deg. 
Cent. The proof of the foregoing iation is ied in 


Table I. 


If tested, ceteris paribus, with the steels in Table I., a hardened | 





hardenites. The thermal stability they possessed 
was a power to resist the softening action of heat and 
the simple method of testing the stability was to heat 
substances to a high point and then test their hardness. 
The hardness of the tool when first it was hardened 
had nothing to do with its cutting efficiency ; but he 
suggested that the secondary hardness might have 
some connection with the efficiency of the tool. In 
fact, Professor Arnold’s own cutting tests tended to 
show that the suggestion had something in it. Pro- 
fessor Arnold found always that the first grinding had 
a lower cutting efficiency than the second. Now what 
was it that improved the cutting efficiency of a tool 
after putting it to work once and then grinding it 
again ? He contended that it was the concentration 
of friction heat on one small spot in the case of high- 
speed tools, which still further hardened the tool. 
When it had to be ground again it had undergone a 
secondary heat treatment, which had increased the 
hardness and improved the cutting properties. 

Dr: J. E. Stead thought the paper assumed a little 
more than was justified. But underlying the valuable 
information in it there were some important questions 
to be asked. First of all, it had never occurred to 
to him that any person would interpret Professor 
Edward’s remarks as meaning that the Brinell machine 
or the sclerescope test was an accurate means of 
determining the cutting power of tools. Did Professor 
Arnold before and after each grinding take the Brinell 
hardness of his tools ? One ought certainly to have 
those results. If steel was heated to the point at 
which it was at its best cutting capacity, its capacity 
to cut certain substances was eliminated before it 
reached that point. If a steel at the temperature 
shown by Professor Edward’s curve had hardened, 
72in. of cutting had been done before that point was 
reached, and: it was a question whether it was a 
proper thing to eliminate this cutting capacity. He 
would be glad if Professor Arnold would deal with 
that point so that it could be made quite clear what 
was the value of these researches on the practical side. 

Professor Thomas Turner said that the Brinell 
test when applied to an ordinary ductile material like 
soft iron agreed closely with the tensile tests, and up to 
a carbon content of 0.9 or 1 per cent. of carbon the 
hardness increased, and the tensile tests gave a much 
higher value. In ordinary annealed material cementite 
began to appear at that point. In the case of white 












































TaBe I. 
; ; Efficiency. | Brinell 

Pas Duration of tests in minutes and a = er 1 
ez of steel. seconds before breaking down. —_—, = ees | No. ‘eantineas Ke. 
Ss Compositions nearly identical {| | 3000 kilos. ; ‘Average . 
28 saci ini Ist 2nd Srd_ | wean | Ist. | 2nd | 8rd | yreqn, | ball, 10mm. | of four tests. 
» grind. grind. grind. * | grind. | grind.’ | grind. e diameter. 

m. 8. m s | m 8 m 8. | | 
1523 | Tungsten-chromium .. .. ..| 10 7 ll 45 9 2% 10 26 47.4 56.3 | 43.3 49.0 | 600 | 82.8 
1527 ” ll 2 12 35 10 32 ll 32 54.7 61.4 49.4 55.2 | 629° 80.5 
1533 | a 10 26 | no | mm | 1 18 | 48.9 | 86.7 | 55.0 | 53.5 | 57 | 2&8 
1522 | Tungst hromium di | 14 «17 17 59 13 40 16 19* 72.3 | 96.2 68.0 78.9 600 80.3 
1524 | v oe ae 17 49 16 . 57 17 2? 91.0 95.2 89.1 | 91.8 600 75.5 
1528 | ” | 16 2 17 ‘&2 16 57 17 247 &.1 | 95.7 89.1 89.6 600 76.3 
1534 | ” 15 21 17 10 15 45 16 278 79.0 | 91.6 81.1 83.9 600 81.0 





Nots.—The Brinell and scleroscope 
1 It will be seen that wii 
2 Duplicate test 629. 
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esses were taken as near as possible to the hardened cutting edges of the various tools. 


ings of all seven tools. 


3 fag na these tests the cutting edge of the tool was red-hot at the breakdown points, and indeed for about five minutes previous to 
own. 
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best crucible-cast plain carbon steel, containing about 1.25 per 
cent. combined carbon, would endure for perhaps two seconds. 
Therefore its endurance would be roughly 0.3 per cent. that 
of the W-Cr steels and about 0.2 per cent. that of the W-Cr-V 
steels. Nevertheless, its Brinell hardness would be about 700 
as against 600 numeral registered by the high-speed steels. 
Again, according to the mean Brinell test—602—the W-Cr 
steels should average an efficiency of 0.3 3 cent. greater than 
the constant nvfmeral—600—of the W-Cr-V steels, yet the 
actual efficiency of the latter is 63 per cent. greater than that of 
the former. In a word, the Brinell and scleroscope tests, whilst 
valuable means of rapidly approximately determining the 
elasticity of structural steels, are valueless, or indeed worse than 
valuel for estimating the varying thermal stabilities of the 
hardenites which mainly determine lathe efficiency. 

The author and Professor A. A. Read, D. Met., have shown} 
that there are four single hardenites, i.e., solid saturated solu- 
tions of carbides, namely, iron hardenite (Fe,Fe;C), vanadium 
hardenite (Fe;,V,C3), tungsten hardenite (Fe,,WC), and ferro- 
molybdenum hardenite (Fe gFe;Mo,C).{ The double, triple 
and possibly quadruple hardenites of high-speed steels yet remain 
to be dis-overed, but owing to a grant-in-aid of £200 from Sir 
Robert Hadfield, the author and Professor A. A. Read, D. Met., 
of the University of Wales, are now proceeding with this complex 
research. 

Professor C. A. Edwards, in opening the discussion, 
said that the Brinell hardness was almost a negligible 
factor of efficiency. That was a statement with which 
he felt sure every member of the Institute would 
agree, because there was no difficulty in that respect. 
No one would attempt to compare the cutting effi- 
ciency of hardened steel with that of high-speed steel. 
They were entirely different. But when, as Dr. 
Arnold had stated in his paper, it was put forward 
that the Brinell figures were worse than valueless, 
that was quite a different matter. Brinell figures 
could not be dismissed in such a summary manner. 
He agreed that the cutting properties of high-speed 
steel depended on the thermal stability of the 


t “Proceedings” of the Institution of Mechanical Engineers, November, 


1915, p. je 
t This substance might be accurately classed as a sort of double 
hardenite. 











cast iron with a low tensile test figure, the Brinell 
test figure was very high, so it was elear that the 
Brinell test did not with this material give such 
accurate results as were obtained with a ductile 
material. The cutting tool was made up of two parts, 
the base material which had to possess a high tenacity, 
and a hard material which must retain the cutting 
edge. Since that was so, then it was clear that when 
dealing with high carbon steels they were dealing with 
a material which would not give them an accurate 
value for its cutting power merely by the Brinell 
test, because the Brinel]l test did not show both 
tenacity and hardness. As far as Professor Arnold’s 
result related to ordinary temperatures, they were 
what he would have contemplated from experiments 
made in previous years. 

Mr. E. H. Saniter differed from Professor Turner 
in his statement that the Brinell test was not reliable 
when used for a brittle material. His own opinion 
was that this was one of the valuable properties of 
the Brinell test. In the case of a steel which had 
failed in the testing machine it was possible by means 
of the Brinell test to calculate what the tensile strength 
ought to be. 

Sir Robert Hadfield said that two years ago he 
had offered a prize for research work in connection 
with the hardenites in steel, and he was sorry to say 
that beyond what Professor Arnold had done nothing 
had been achieved either here or in America in that 
direction. His offer still held good, and he hoped that 
in spite of the difficulty of carrying out researches 
of this sort during war, such work would be undertaken 
by some metallurgists. They were still only at the 
edge of comprehending what steel hardening really 
meant. He would like to know if Professor Arnold 
eould tell them what would be the result of adding 
cobalt to tungsten-chromium-vanadium steel. Would 








398 


THE ENGINEER 





May 12, 1916 








it increase hardness ? There was only one thing he 
regretted in that valuable discussion—the fact that. 
in a week or ten days it would all have found its way 
to Germany. At a time like the present it was neces- 
sary to keep information of this sort at home. They 
had to give Dr. Arnold credit for the fact that during 
the last ten or twelve years he was the only scientist 
who had thoroughly studied the influence of carbon 
and the quality and nature of carbides in steel. 

Mr. W. H. Hatfield called attention to the fact that 
Professor Edwards’ diagram, although giving hardness 
and temperature, gave the hardness at the working 
temperature. The point was rather an important one, 
as users were concerned with the hardness at the 
working temperature. It was making a considerable 
assumption to claim that this temperature had any 
relation to the hardness at normal temperatures. It 
was well to bear in mind that as Professor Arnold had 
stated, a great deal more work was necessary before 
any great reliance could be placed on the Brinell 
hardness test for high-speed steel. If it were possible 
to obtain the Brinell hardness figure for the small 
area of the tool doing the work it would be most 
valuable information, but the fact that it was not 
possible to obtain that figure was one reason for not 
placing too much reliance on the Brinell hardness 
test for this material. 

Mr. Samuel Whyte referred to some experiments he 
had carried out on two or three kinds of high-speed 
steel. In the case of the particular chromium-tungsten 
steel which he had used for these experiments, he 
had hardened at 1350 deg. Cent., and had tested the 
steel in the machine shop over a period of two or 
three months with five or six grindings. The quenched 
and tempered steel gave about 150 cuts, and left a 
good finish at the end. Experience had indicated 
that the material quenched in saltpetre stood up 
better to the work without tempering when doing 
finishing cuts, but required tempering for deep cuts, 
as that prevented chipping. In such cases the temper- 
ing was done in the lead bath. 

Mr. W. F. Beardshaw said it would be interesting 
if Professor Arnold could give the analysis of the 
standard bar from which the steel shaft was made, 
and also the Brinell hardness as well as the feeds and 
speeds at which the cutting tools were working, and 
the amount of metal removed. 

Professor Arnold, in replying to the discussion, 
said he was certain that many of those present were 
suffering from the idiotic specifications given them by 
gentlemen who knew nothing whatever about the 
metallurgy of steel. There was a fear in Sheffield 
that the next step might be the employment of the 
Brinell hardness test for gauging the efficiency of 
the steel. It was unfortunate that in high-speed 
steel the maximum cutting efficiency was sometimes 
not reached until the fourth grinding. Referring 
to the point raised by Sir Robert Hadfield, he had 
written his paper with great care because he did not 
want to give away any secrets to the enemy. In 
reply to Mr. Beardshaw, he had adopted the following 
plan to obtain a standard bar. He obtained an 18in. 
open-hearth hematite ingot from an ordinary acid 
furnace, and had this hammered down to a 13in. 
round bar, which was left to cool on the floor of the 
forge. The bar contained about 0.9 carbon and 
0.9 manganese, and when turned down from 13in. 
to Ll}in. gave a surface of great hardness. The lathe 
conditions were as follows :—The tool was lin. by 
hin., and the cut vein. with a traverse of sin. The 
cutting speed commenced at about 12ft. per minute 
and was moved up by Ift. at a time until the speed 
reached 42ft. per minute, when the tool broke down. 
At this speed the temperature at the nose of the tool 
was 700 deg. Cent. It was very sad to him to see 
Government officials who knew nothing about metal- 
lurgy attempting to introduce specifications for high- 
speed tool cutting efficiency from Brinell hardness. 
Regarding the addition of cobalt to steel from the 
hardening point of view, its effect was nil. 

The next paper taken was that by Professor C. A. 
Edwards and Messrs. J. N. Greenwood and H. 
Kikkawa, “* Critical Cooling Velocities of Chromium 
Steel.” 

It is well known that the element chromium is widely used in 
the metallurgy of the so-called special steels. In most instances, 
however, another specially-added element is also present, and 
this fact often makes it difficult to determine the exact function 
of the chromium, and its influence upon the physical properties 
of the steel, when subjected to varying heat treatment. Although 
¢hromium is more commonly used in conjunction with tungsten, 
nickel or manganese, &c., there can be no doubt that it plays a 
very important réle. Hence any data which will tend to throw 
1 ore light on the general properties of the chromium-iron- 
carbon steels ought to be useful in the study of chromium-nickel, 
chromium-tungsten, and all other steels in which chromium is 
present. The object of this paper is to draw attention to a long 
series of experiments which clearly illustrates how remarkably 
sensitive one particular chromium steel is, to what are really 
very slight variations of treatment. 

The authors reach the following conclusions :— 

(1) The evidence contained in the present paper confirms the 
pe that chromium imparts the property of self-hardening 
to steel. 

(2) This property of self-hardening is governed by the rate of 
cooling. 

(3) The critical cooling velocities which produce hardening 
vary with the initial temperature, being much slower as the 
temperature is raised. The extent of this variation has been 
determined for a wide range of temperature. 

(4) The appearance of self-hardening coincides with the 
presence of large quantities of martensite and a diminution in 
the magnitude of the carbide thermal change. 

(5) The maximum hardness was obtained when the thermal 
transformation had been entirely prevented, and when this was 
accomplished the steel was purely martensitic in structure. 





(6) Whilst, with the chromium steel which has been used, the 
cooling rates which produce hardening are extremely slow as 
compared with those which are obtained in the hardening of 
carbon steels by quenching, the two operations are funda- 
mentally the same. In other words, a given rate of cooling 
which might be regarded as slow for carbon steels really eon- 
stitutes quenching in the case of some special alloy steels, 

(7) The precise cause of an increased initial temperature 
making the self-hardening more evident is not known with any 
certainty... The view which the authors provisionally hold at 
present is that the chromium carbide (CryC,), which has been 
isolated by Professors Arnold and Read, first goes into solution 
as (Cr3C,),, t.e., CrgCy, and is then progressively dissociated into 
CrsC, as the temperature is raised. When the steel is again 
cooling these molecules only slowly re-associate, and thus the 
molecular effect of the dissolved chromium carbide is greater 
as the initial temperature and molecular dissociation increases. 
This increased number of molecules in solution then enable the 
carbide point to be more readily suppressed. 

In conclusion, it may be stated that a large number of experi- 
ments have been made with some chromium steels which were 
kindly supplied by Dr. Swinden, but the results are being held 
back until another excellent series, which Sir Robert Hadfield 
has generously provided, have been examined. 

It is intended to extend the present investigation, and deter- 
mine the influence of varying carbon and chromium content 
upon the critical cooling velocity. If a sufficient number of 
steels can be procured to permit of this being thoroughly carried 
out, the data should prove to be of great value as a foundation 
for the study of the more complex steels, and especially those 
containing chromium and nickel. 

H. C. H. Carpenter said considerable differences 
of opinion had prevailed as to whether chromium 
steels were self-hardened. In the year 1905 he reached 
the conclusion that chromium did not impart self- 
hardening properties to steel, and that view was 
endorsed by Professor Edwards three years later. 
Professor Edwards had shown that chromium steels 
were very sensitive to cooling rates, which were not 
exactly quenching rates, but nevertheless were not 
exactly slow cooling. It was now obvious that in 
the early experiments on this subject the cooling 
had beer carried out at too slow a rate to bring out 
the self-hardening property of chromium steels. He 
had asked the Secretary of the Institute to find out 
when the term “ self-hardening” was first applied 
to steel. The result of Mr. Lloyd’s inquiry suggested 
that the term was first used by Langley in 1892, and 
that the definition of self-hardening steel arose out of 
engineering rather than metallurgical practice. 

Professor Arnold said he would refrain from criticis- 
ing the paper, as he and Professor Read were now 
engaged in a research which pointed to some valuable 
information being obtained as to a double carbide of 
iron and chromium which was involved in Professor 
Edwards’ research. He would like to know whether, 
in referring to self-hardening, Professor Edwards 
meant self-hardening for the Brinell test or for the 
lathe, as the two things were absolutely different ? 

Dr. J. E. Stead said that the paper should silence 
the “‘ practical”? men who grumbled at the time 
wasted on ultra-scientific research. This was a case 
which illustrated the value of such work. The problem 
of hardness was largely bound up with the velocity 
of cooling, as similar steels could be treated in exactly 
the same manner, and yet one would be very hard 
and the other soft, owing to a difference in the rate 
of cooling. This was not only of great importance in 
chromium steels, but equally so in plain carbon 
steels. In the wire-making industry steel which had 
been allowed to cool fairly rapidly was again put 
into the furnace, heated to a temperature above all 
the critical points and rapidly cooled, a procedure 
which left the material tougher and stronger and 
altogether superior than would have been the case 
with ordinary cooling. That was what the French 
called negative quenching, and it was a most im- 
portant question to study in connection with ordinary 
earbon steels. Steel rails made on the Sandberg 
process subjected to negative quenching had given 
an additional life to the rail of 100 to 150 per cent. 
He believed that great developments would follow 
the close study of negative quenching methods, and 
he hoped at a later date to present some results of 
experiments he had carried out in that field. 

Sir Robert Hadfield pointed out that in 1887 he 
had called attention to the fact that American workers 
had experimented with “ self-hardening > manganese 
steel and that the term was first employed by metal- 
lurgists and not by engineers. As he himself had 
pointed out many years ago, the hardening effect of 
chromium could only be produced if the steel contained 
a certain percentage of carbon. 

Dr. W. Rosenhain pointed out that in the specimens 
of steel with which Professor Edwards had carried 
out his experiments, there must have been a consider- 
able difference of temperature between the exterior 
and the interior. This was one possible source of 
error. It had also to be borne in mind that the actual 
size of the peak of the curve was directly connected with 
the rate of cooling, and, further, that the galvano- 
meter used in the experiments must, owing to its 
rate of movement, have possessed an inertia for which 
allowance had to be made. 

Professor Edwards, in a brief reply to the discus- 
sion, thought that Professor Rosenhain had exag- 
gerated the influence of the possible sources of error 
to which he referred. He would point out that, 
whereas in carbon steels the velocity of the thermal 
change was so rapid that it was necessary to quench 
in water, in the case of chromium steels the effect 
of the chromium was so to retard the velocity of the 
change that the same physical and mechanical effects 
were obtained with slower cooling. 

The only other paper read and discussed was that 
by Mr. F. C. Thompson, “Surface Tension Effect 
in the Intercrystalline Cement in Metals and the 





Elastic Limit,” which was dealt with in our last: issue. 

Professor J. O. Arnold said that the author had 
done an important piece of work. He had been 
troubled in his own researches by the way in which 
engineers defined the elastic limit as being roughly 
one half the maximum stress. There were certain 
conditions under which the elastic limit in mild steel 
might be very close to a zero value even with high 
maximum stress. In showing how the maximum 
stress was associated with the internal crystals and 
the elastic limit dependent on the boundaries of the 
crystals, Mr. Thompson had cleared the arr. 

Dr. W. Rosenhain regarded the paper as an inter- 
esting contribution to the theory of the intercohesion 
of crystals in metals, and particularily as to the 
behaviour of a hypothetical amorphous cement 
between crystals. With regard to the suggestion 
that elastic limit was dependent on crystal size, he 
had no hesitation in accepting and confirming that 
view. It had long been a familiar fact that the first 
indication of the wrong treatment not only of steel, 
but other metals, was depression in the elastic limit, 
but it was not necessary to assume variations in the 
thickness of amorphous film. 

Dr. J. E. Stead thought that more definite proof 
was needed as to the existence of the cement between 
the boundaries of crystals. The difficulties in the 
way of any demonstration of the fact were, however, 
very great, and indeed Professor Howe had regarded 
them as insuperable. He (Dr. Stead) had been study- 
ing the question for some years, and he would present 
the author of the paper with a piece of soft steel 
plate which had been taken out of a cotton baling 
press after three years’ service. During that period 
it had been subjected to frequent slight distortion, 
and when taken out and thrown on the floor it broke 
in pieces like a specimen of cast iron. On heating 
the strength of the material was restored, and when 
subjected to temperatures over the critical points and 
cooled in air its original toughness was regained. 
Yet there was no apparent change in the crystalline 
structure. ‘ 

Professor T. Turner put in a plea for further investi- 
gation of this interesting subject. The experiments 
which had recently been published by Dr“ Lowry 
on the density of filings and the effect of annealing 
such filings at different temperatures had a distinct 
bearing on the questions discussed in the paper. It 
would seem that when one portion of a crystal 
slipped over another portion they were torn asunder, 
but at a particular moment they were both in tension 
and in a strained condition. The effect of that strain- 
ing should be revealed in a difference of density ; 
if it were in tension the material should become 
lighter after strain and become heavier again when 
annealed. In experiments on the wire-drawing of 
steel, platinum and gold, it had been shown that 
drawing diminished the density of the material, and 
that, this was restored on annealing. 

Mr. W. H. Hatfield said that the paper was of 
course purely theoretical, and perhaps some of the 
statements made by the author were too definite. 
The lecture which had been delivered by Professor 
Bragg before the Institute of Metals on the previous 
night had shown how little was known concerning 
the constitution of metal crystals. It was probable 
that the work of Professor Bragg during the next 
few years would add much to our knowledge of this 
intricate subject, and he hoped that the work would 
be extended to ferrous metallurgy as soon as possible. 

Mr. E. H. Saniter said that while it was a useful 
practice to advance theories, it was necessary to 
exercise care not to select only instances which went 
in support of the theory put forward. How would 
the following example fit in with Mr. Thompson’s 
theory ? Take two pieces of 0.6 carbon steel, heat 
one to 750 deg. Cent. and the other to 900 deg. Cent., 
and cool both in air. It would be found that the 
piece heated to 750 deg. had a low yield point and 
small crystals, and the piece heated to 900 deg. a 
high yield point and large crystals of coarse pearlite. 

It was intimated that the author would reply to 
the various points which had been raised in writing. ss 

The other papers, ‘‘ Allotropic Change in Metals, 
by Professor Carl Benedicks, ‘“‘ The Recalescence of 
Iron and Steel,” by Mr. A. Mallock, and that on the 
‘Hardness Testing of Mild Steel,’ by Mr. W. N. 
Thomas, were taken as read, and will be discussed by 
correspondence. : 

Votes of thanks were accorded to the President, 
and to the Institution of Civil Engineers for the use of 
their building during the meeting. 








Tue New York, New Haven and Hartford Railroad 
sold during the year 1915 a total of 931,861 dols. (say, 
£186,000) worth of old scrap. Included in the items sold 
were rope, rags, hose, paper, oil barrels, cement bags, 
cinders, brass, copper, iron and steel scrap, &c. During 
the previous year the road disposed of scrap that brought 
a revenue of 784,912 dols. (say, £157,000), making the 
total for two years 1,716,773 dols. (say, £343,000). In 
order properly to handle scrap material there are set aside 
at the Readville and New Haven shops certain sections to 
which materials are brought, assorted and made ready for 
sale. Few items are small enough to pass the notice of 
those in charge. One of the few things actually destroyed 
is old sleepers, the cost of collection and transportation 
being greater than}the revenue that could be obtained by 


selling this material. 
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RAILWAY MATTERS. 





Tue Great Western capital account for last year con- 
tained an entry of £6056 spent on track circuiting. 


THE Cumberland Valley Railroad Company of the 
United States is sending postcards to persons who are 
observed by the company’s Safety Committee walking 
along the track or moving about-in the danger zone. 
These cards give the date when the person was so seen 
and give warning of the risks that are run, 


THE Egyptian correspondent of Railway News says that 
the Egyptian State Railways have just taken delivery 
of four goods engines of German manufacture, which were 
destined originally for the Baghdad Railway. These were 
brought into Alexandria on a captured German vessel at 
the beginning of the war, and were some months ago 
condemned by the local prize court. 


THe Pennsylvania Railroad Company reports that in 
the year ending December 31st, 1915, the third successive 
year in which no passenger was killed in a-train accident 
on its lines, 4,364,519 observations were made to determine 
how well the rules and signals were being obeyed. These 
tests showed that but one error occurred in every 1110 
trials, giving a record of 99.9 per cent. of absolute 
observance. 


As was related in these pages at the time, the storm of 
March 27th and 28th did remarkably great damage to 
the telegraph and telephone wires of the London and 
North-Western Company between Tring and Stafford. 
With the help of 400 Royal Engineers, block telegraph 
working was resumed throughout this distance by Wed- 
nesday night, April 5th, and on the line vid Northampton 
by the following day. 


Iv view of the withdrawal of restaurant cars it is of 
interest to note that, according to the London and North- 
Western Railway Gazette, there were 280 cooks, attendants 
and pages, also 50 waitresses, employed on the cars of 
that company. One day last month, although the times 
are not normal, there were 160 breakfasts, 1400 luncheons 
and 800 dinners served. More than 1,250,000 meals are 
served in a normal year. 


A COMMITTEE appointed by the Massachusetts legis- 
lature to study and report on the termini in Boston 
has reported in favour of the State building and operating 
a belt or circular railway along a radius of ten miles from 
the Boston State House. The new line is to connect the 
various railways that enter Boston, and thus obviate the 
necessity for much of the present carting through the 
streets of the city. The cost is estimated at about 
10,000,000 dols, 


Contracts have been let for the construction of 
80 kiloms. (49.7 miles) of railway from Quelimane, on the 
western coast of Africa towards, Tete. When finally com- 
pleted to Tete the line will link up with and cross the Shiré- 
Beira Railway. As each section on the way to Tete is 
completed enormous stretches of fertile country will be 
opened up, and the whole will not only serve that portion 
of Mozambique, but will get traffic from both Nyasaland 
and Northern Rhodesia. : 


Many of the men employed in the London and North- 
Western locomotive sheds and works at Camden, after 
finishing their night work, go across Regent’s Park to 
the Blinded Soldiers’ and Sailors’ Hostel at St. Dunstan’s 
and render much appreciated and sympathetic help to the 
brave fellows who have lost their sight at the front, also 
to the authorities, by acting as steersmen to the many 
little parties of men who take rowing exercise on the lake 
in Regent’s Park before breakfast. 


In the capital account of the Lancashire and Yorkshire 
Company for last year there is an entry of £4471 for 
horses. On reference to Table III. in the returns, we see 
that the number of horses for road vehicles increased 
during the year from 1903 to 1963 and the number of 
horse wagons and carts from 3305 to 3334. The capital 
account also showed £3195 for three motor lorries and 
twenty-eight luggage drays. Raising canal banks and 
walls caused a capital expenditure of £1738. 


On the Australian Trans-continental Railway the earth- 
works in Western Australia have been completed for a 
distance of 416 miles from Kalgoorlie and the permanent 
way and telegraphs for 411 miles. In Southern Australia 
the earthworks are completed for 345 miles from Port 
Augusta, and the permanent way and telegraphs for 343 
miles, The intervening distance of less than 300 miles 
provides, as we said in this column of our issue of January 
21st last some heavy earthworks through big sand hills. 


AccorDINn@G to the Great Western Railway Magazine, the 
number of telegraph poles blown down on that company’s 
system during the great storm of March 27th and 28th 
was 1500. The damage extended over an area of 800 
geographical miles, and the length of wires damaged or 
destroyed exceeded 8000 miles. It is not without interest 
to hear that the directors of the company have placed on 
record a minute expressing their appreciation of the 
praiseworthy manner in which all sections of the staft 
rose to the occasion. 


THE Chicago, Milwaukee and St. Paul Company was 
expecting to begin electrical operation on the second unit 
of the work through the Rockies about the 15th ult. The 
section between Three Forks and Deer Lodge, a distance 
of 115 miles, has been in operation since December. The 
second section is that between Harlowton and Three Forks, 
a distance of 113 miles. The former station is the eastern 
terminus of the stretch of 440 miles that is being elec- 
trified. The past winter has, it is stated, been the worst 
known from a railway operating point of view. The 
results of the electrification have, however, exceeded all 
expectations. At times when the severe cold weather was 
seriously impeding steam operation the electric locomo- 
tives were moving without any trouble. On the 115 miles 
opened in December, nine electric locomotives. have 
already released twenty-four steam engines of “ Mallet ” 
and other heavy types, and the trains are moved faster 
and more cheaply, The best possible efficiency has not 
yet been attained because the sidings are not long enough 
to take the maximum trains. This will, however, be 
possible by July Ist. 





NOTES AND MEMORANDA. 





THE German Government, it is reported, has issued an 
order confiscating all available supplies in the country of 
rubber products, including rubber waste and re-made 
rubber. Permission to sell certain rubber products may 
be secured by application to the War Ministry, but the 


names of the buyers must. be kept, and all stocks of rubber. 


and rubber products notified to the authorities. 


In summarising the development of the welding process, 
H. R. Smartley, jun., in a paper read before the Inter- 
national Engineering Congress, states that it was early 
found that welds having a breaking strength equivalent 
to that of the metal itself could be produced, but the 
sacrifice of elongation and reduction of area materially 
lessened the apparent value of such welds. Present 
practice is directed toward securing a weld of good tensile 
strength, as compared with the strength of the plate, with 
high ductility, since thereby the service conditions are 
better fulfilled. 


THE Royal Engineers’ Journal for April contains an 
article on explosives compiled from one which appeared 
originally in the Revue Militaire Suisse. All the more 
generally used explosives are described, and some account 
of their manufacture is given. Reference is made to the 
interesting explosive residue left when a rhodium-zine alloy 
is dissolved in hydrochloric acid, this residue exploding when 
heatéd to 400 deg. Cent. in a vacuum. In conclusion, it 
is pointed out that it is by no means possible to state 
definitely which is the best of the ‘‘ high explosives ”’ ; 
probably the most powerful one in use is tetranitroaniline. 


In the mechanical making of briquettes the biggest 
problem is to keep the proper amount of moisture -and 
other ingredients in the mixture, as conditions and the 
material vary quickly and frequently. If the mixture is 
too wet, the briquettes are liable to freeze before they are 
dry. If it is too dry, the binder will not mix thoroughly 
with the coal, and balls will form which will gum up the 
rolls and necessitate shutting down until the pockets 
can be cleaned. It is not so much a question of how well 
the machinery may work as of how close a watch is kept at 
the first mixer, where the steam, water and pitch are added. 


On a recent visit to Maryland in the interests of boiler 
laws, the chairman of the administrative council of the 
American Uniform Boiler Law Society ran across a striking 
illustration showing the necessity of legislation of this 
kind. The City of Baltimore has a boiler inspection law 
that does not apply outside of the city. The city inspec- 
tors condemned a boiler in a plant in Baltimore, and the 
man put in a new one, selling the old one as a second-hand 
boiler, and it was installed in a factory on the Eastern 
shore. About six months later the boiler blew up, killing 
six people outright, seriously injuring several others, and 
causing considerable damage to property. 

Exptostons have occurred in connection with ordinary 
Lancashire boilers when hand-fired with wood waste or 
other bulky matvrial liable to rapid gasification. These 
explosions are due to the choking of the furnace by a close 
mass of the fuel, whereby the air is largely excluded 
from the fire, during the period when combustible gas is 
being distilled, while a moderate amount of air enters at 
the back end of the grate, or elsewhere, and becomes mixed 
with the gas. Such a mixture may accumulate until the 
fire burns through the fuel and effects an explosive ignition. 
In such a case the obvious remedy consists in avoiding the 
choking of. the fire, by feeding in smaller quantities at 
shorter intervals of time. 


In a paper on “Some Aspects of Boiler Efficiency,” 
read before the University of Illinois, it is stated that to 
secure proper combustion the design of the furnace and 
the manipulation of the fire are the leading factors. 
As an example of the effect an apparently insignificant 
variation would have, the author gave some data about a 
flat ignition arch for a chain-grate stoker burning Illinois 
screenings. In a certain installation the height of the 
arch from the grate was llin. Good ignition could not be 
secured, so the arch was raised to 13in. A great improve- 
ment was at once evident, and in the hope of doing still 
better the arch was made higher, being raised to 15in. 
The ignition proved to be again poor, and the fire was 
not getting a start at the feed grate as it should. In this 
case 2in. either way was detrimental to combustion. 


In his presidential address to the Institution of Engi- 
neers and Shipbuilders in Scotland, W. W. Lackie said 
that for many years it had been the fashion to use electric 
motors for driving auxiliaries, but recently it had been 
shown that when a failure or interruption of supply occurred 
or where a plant had to be started up quickly in case of 
a sudden demand, there was delay in getting the auxiliary 
plant started, owing to the means of driving it having 
also failed or being deficient. The supply of electric 
energy to the motors driving the auxiliary plant was 
obtained from the main generators, either direct or from 
the main bus-bars at the station. A stand-by supply of 
energy may be obtained from a battery, so long as the 
auxiliaries were small, but when it came to 50,000 to 
100,000 kilowatts generating stations, and the auxiliary 
plant amounted to between 5 and 7 per cent. of the whole 
station capacity, it meant from 2500 to 7000 kilowatts, 
and for this a battery stand-by was quite out of the 
question. 


Mr. R. CRAMER, in a paper read before the Franklin 
Institute, considers the question of using higher steam 
pressures. In the best present-day practice, he says, the 
maximum steam pressure is 200 lb. per square inch abso- 
lute, with a superheat of 200 deg. Fah. The corresponding 
temperature of evaporation is 382 deg. Fah., and the bulk 
of the heat is absorbed at a temperature 200 deg. Fah. below 
the maximum. It seems reasonable to expect that the 
approximation to the ideal Carnot cycle, and simultane- 
ously the economy, would be improved by using higher 
pressure and less superheat; that is, by increasing the 
temperature at which the bulk of the heat is absorbed 
without increasing the maximum temperature. Steam 
pressures might be increased to 600 1b. per square inch 
without using temperatures higher than those employed 
in modern practice, and the difficulties encountered by 
the designer would not be formidable and would be 
more easily met than those of some typés of explosion 
engines which have been successfully designed. 





MISCELLANEA. 


PRESIDENT WILSON has sent a letter to Mr. J. Andrew 
White, acting president of the National Amateur Wireless 
Association, New York, commenting favourably on the 
organisation of the amateur radio operators of the country, 
which, he says, would undoubtedly be a valuable asset 
tothe nation. - eat sate 

THE Minister of Munitions calls attention to the fact 
that “ grey acetate of lime” has been classified as an 
important constituent of military explosives, and that 
dealings in it are now subject to the restrictions imposed 
under Defence of the Realm Regulation 30 A.: All appli- 
eations for licences to buy, sell or deal in the United King- 
dom should be addressed to the Director of Propellant 
Supplies, Ministry of Munitions, 32, Old Queen-street, S.W. 





PoRTSMOUTH now possesses one of the most up-to-date 
telephone systems in the country. Recently three local 
exchanges in the town were changed over to the auto- 
matic system. The installation of this system, the equip- 
ment for which has been provided by the Automatic 
Telephone Manufacturing Company,, Liverpool, has been 
proceeding for several months, and the change over was 
accomplished in a few minutes, practically without 
interruption to the service. 


Winnirec, Manitoba, is now engaged in the work of 
bringing its water supply by gravitation from Shoal Lake, 
@ distance of about a hundred miles. The conduit of the 
Greater Winnipeg Water District is nearly ‘ninety-five 
miles long, and nearly eighty-five miles of it is in concrete. 
At the lower end some five miles of the conduit is in re- 
inforced concrete of circular section. At the crossing of 
the Brokenhead River there is also about two and a half 
miles of circular reinforced concrete conduit. 


A PECULIAR case of arsenic poisoning is noted in the 
recently issued report for 1914 of the British Chief In- 
spector of Factories and Workshops. The workman had 
been cleaning out a saturator in an ammonium sulphate 
plant and had placed an acid residue containing a large 
amouiit of arsenic—apparently derived from the sulphuric 
acid used—in a galvanised iron pail. The acid in the 
residue reacted with the zine lining and arseniuretted 
hydrogen was formed by a secondary reaction, thereby 
poisoning the workman. Only wooden or fibre pails 
should be used for such work, 


THE report for the year ending June 30th, 1915, of the 
secretary of the Smithsonian Institution contains some 
interesting facts as to the amount of money the Institution 
has at its disposal for the assistance of scientific research 
and exploration and for general administration: Its total 
permanent fund amounts to £205,920. The income of 
the Institution during the year dealt with was £22,408. 
With the balance of £6112 on July Ist, 1914, the total 
resources for the year amounted to £28,520. The dis- 
bursements for the year amounted to £20,086. The 
Institution was charged by Congress also with the dis- 
bursements of grants for scientific work amounting to 
£121,200. 

Upon the recommendation of the committee of investi- 
gation into Mr. Balsillie’s proposals for rain-mmaking, the 
Premier of New South Wales is communicating with Dr. 
G. C. Simpson, of Simla, India, and also with Professor 
Bragg, through the Agent-General. Dr. Simpson has been 
selected on the ground that he has carried out the most 
recent. and the most comprehensive investigations into 
the scientific principles involved in water precipitation 
from vapour, which have come under the notice of the 
Committee. One or two English scientific men at times 
have investigated the subject to some extent in its relation 
to rain-making. Professor Bragg, who is in a position 
to get reliable advice at once, will be invited to assist the 
committee. 


AN important report has been issued by the Development 
of Resources Committee of the South African Institute of 
Electrical Engineers, on. the possibilities of establishing 
in South Africa on a commercial basis certain electro- 
chemical industries. The report, says the Board of Trade 
Journal, does not attempt to cover the whole subject, 
but is confined to South Africa’s chief industries, agricul- 
ture and mining. These industries taken together now 
require annually more than £2,000,000 worth of chemicals, 
all of which are imported in the form of fertilisers, cyanides, 
and nitrates. The essential elements for the successful 
manufacture of the compounds are cheap ‘electricity, 
abundant coal, and limestone, and all these, together with 
the necessary labour, are available in South Africa. 


ComMENTING on the Summer Time Bill to our Sheffield 
correspondent, Mr. Hanbury Thomas, of the Sheffield 
Gasworks, expressed the opinion that the Bill was overdue, 
and added that two years ago his company estimated that 
such a measure would mean 8000 tons of coal less during 
the summer months. Now, of course, the volume of gas 
being consumed is very much greater, so that the economy 
resulting from the measure should be proportionately more, 
Some of the directors of the leading Sheffield steel works 
extend an equally cordial welcome to the innovation. 
‘“‘Tts value at a time when economy is a national gospel 
cannot be overestimated,” said one, and another remarked 
that the only question was as to whether the proposal 
should not have been for two hours instead of one. 


THERE is at present a large demand in the United 
Kingdom for infusorial earth or diatomite—known also 
as kieselguhr—for use in the manufacture of dynamite 
and for metal cleaning and sugar refining. The Imperial 
Institute accordingly suggested to the Australian autho- 
rities that various samples of Australian diatomite should 
be forwarded to the Institute for technical examination. 
Samples were received from Victoria, New South Wales, 
Western Australia, and Tasmania. Those from Victoria 
and New South Wales proved to be of most promising 
quality. In particular, samples from the Lillicur deposits, 
north-west of Ballarat, in Victoria, found favour here with 
dynamite manufacturers to whom they were submitted, 
and it is probable that there will be a ready market for 
Lillicur diatomite in the United Kingdom. Before the 
war our principal supply of diatomite was obtained from 
Germany. Samples of Australian diatomite can be obtained 
by manufacturers interested, on written application to the 
Imperial Institute, South Kensington, London, 8.W. 
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The Future of British Railways. 


Some confusion prevails -in the public mind at the 
present time as to the relations now existing between 
the railways and the State. It is known that the rail- 
ways are controlled by the Government, but how 
near this control comes to State ownership is not clear. 
A few words then on the object of the control and 
the difference between the present relations and 
Government ownership may not be unweleome. The 
latter point is soon disposed of. For the quick, un- 
fettered movement of troops and naval and military 
stores it was essential that the State should have the 
first call on the railways, and when the Cardwell Act 
of 1871 was passed powers were given to the Secretary 
of State to enter into possession of all or any of the 
railways of the United Kingdom. Such possession 
is, however, only temporary, as the warrant under 
which it is made must be renewed week by week. 
The present possession is, moreover, only nominal, 
as the administration of the controlled lines—that is 
to say, all the railways except the “ tubes,” some of 
the light railways, and all the Irish lines—is in the 


ards | hands of the Railway Executive Committee, all the 


members of which, except the nominal chairman— 
the President of the Board of Trade—are railway 
officers. All the railways are practically operated as 
before; they éach retain their own individuality, 
executive and staff, and so far as their working is 
concerned, and so far as the public is concerned, there 
is very little change. This, of course, is not State 
ownership nor State operation. Against the railways 
passing into the hands of the Government there still 
remain all the former objections, none of which the 
success of the present control—a success due to the 
fact that the actual railway management has re- 
mained unaltered—has removed. There are, however, 
many people who, recognising the success of the 
present administration, see no objection to the control 
being continued after the war. Others there are who 
urge that we can never go back to the old order of 
things ; among these are not only railway officers but 
representatives of the men. Opposed to both these 
parties are those who consider that the problems that 
the withdrawal of the control would bring may be 
safely left to the railway companies to solve for them- 
selves. Any consideration of the problem of the 
future of British railways suggests, then, three 
questions—What benefits, independent of the naval 
and military aspect, has governmental control 
brought ? Why should it not be continued after the 
war? and, How are the difficulties that the restora- 
tion of the status quo would bring to be met if the 
control is to cease ? 

As to the first question, we would say that though 
the public is little affected by the railways being con- 
trolled by the State, the influence of the Executive 
Committee is felt by the companies in various ways, 
but particularly in their relations towards each other. 
The Government, soon after it entered into possession, 
made terms with the companies as to payment. 
These terms ensure that the companies shall be no 
worse off than they were in-1913, and the consequence 
is that the companies no longer compete. against 
each other for traffic. The lines are worked as one 
system, and whilst, as a rule, all traffic is sent by the 
most direct route, this rule is subject to variation 
so far as goods and minerals are concerned, otherwise 
the shorter route would have to bear all the burden 
without any greater proportion of the spoils, and the 
longer, whilst having less work to do, would draw the 
same money as in 1913. To utilise the railways to 
the best all-round advantage and to give all a share 
in the work to be done is part of the duties performed 
by the Railway Executive Committee. It stands to 


reason that with all the railways worked as one 
system, and the consequent sending of all traffic of 
first importance by the shortest route, traffic of the 
second class by another route, and so on, there is 





greater expedition. The sending of traffic by selected, 
uniform, regular routes ensures better loading of 
wagons, less shunting en route, and therefore cheaper 
transit. It also means that goods sheds have fewer 
towns to receive goods for, and that consequently 
there is less trucking, more space for drays, and that 
the shed area is better divided up. In the larger 
towns where there are several goods terminals the 
inwards traffic arrives in greater regularity and can 
be disposed of more rapidly and at less cost in labour. 
The common use of two-thirds of the railway-owned 
open wagons is another achievement that has been 
made possible by the State guaranteeing the net 
receipts of the companies, as the latter are no longer 
concerned over the cost of the upkeep of their wagon 
stock ; all that matters now is an adequate supply 
of wagons. This arrangement reduces empty 
haulage and so allows for more profitable train loads, 
more loaded mileage per wagon, and it calls for less 
shunting. The trader, on the other hand, has had 
some of his cherished privileges taken from him. 
They were, however, privileges for which he did not 
pay and which had only come to him as a result of 
the extravagant favours freely showered on him in 
the past by competing companies in order to win or 
retain his traffic. They were concessions for which 
he would have had to pay, and pay handsomely, in 
Germany, where even the consignment note forms 
have to be purchased by the trader from the railway 
system. Their withdrawal here is a sequel to the 
railways passing under governmental control. This 
has, however, in no case, we believe, been due to the 
cessation of.competition, but to the fact that clerical 
labour is thereby reduced—a matter of importance 
in view of less staff being available. ‘In; then, the 
benefits of uniform routeing of traffic, better loading 
of wagons, more full-load-to-destination trains, the 
better utilisation of goods sheds, the common use cf 
wagons, and the other features we have named, 
together with the economies effected by the with- 
drawal of privileges from the trader for which he did 
not pay, the working costs of our railways have been 
much reduced. Owing to the disabilities to which 
there is no need to refer, under which transport has 
laboured these benefits are not apparent, but that 
they exist there can be no doubt. If, then, they exist 
they must be of help to the trader and therefore to 
the public, and herein we get an answer to the first 
question, What benefits have governmental control 
brought ? 

Why should it not be continued after the war? is 
the next question. Were we to give the easiest of 
several practical answers we should say that the reason 
is that there are no parliamentary powers that would 
sanction such a course. The Act of 1871, under which 
the control is now exercised, only gives such power 
when “ an emergency has arisen in which it is expe- 
dient for the public service that her [his] Majesty’s 
Government should have control over the railroads 
of the United Kingdom,” and the warrant for posses- 
sion has to be renewed from week to week. It is 
even open to question whether an enabling Act will 
or will not be necessary to carry on the control for 
the period after the war when the straightening out 
is being effected. . This, however, is a minor detail 
which time will solve and: which applies equally to 
the controlled munition establishments. But to get 
a Bill through Parliament that would settle the 
relations between the railways and the State would 
be a prodigious task. Much will be hoped for and 
expected from the railways when the anticipated 
post-bellum boom in trade comes, especially as we 
shall probably be altering all our conditions of pro- 
duction, and it is hard to lay down the lines on which 
our transport facilities are to be run. Traders would 
bring forward all their old grievances, despite the 
fact that the war had probably swept. them away, 
but they would probably show their appreciation of 
the past good work of British railways by resolutely 
opposing nationalisation; railway reformers would 
advance their pet schemes, and certainly labour 
would be very persistent in its demands. But to 
these pleas for the continuance of the present control 
the companies would say the terms under which it is 
exercised are not sufficiently remunerative to some 
of them for the work they are doing. The year 1913 
established a record for most railway companies, but 
the traffic now being carried, exclusive altogether of 
the naval and military requirements, far exceeds 
that record, and there is no doubt that the Govern- 
ment is making a profit out of the railways. A reason 
of even greater weight is that as long as the com- 
panies’ net receipts are guaranteed there is not that 
call to them for expansion and improvement. When 
the war is over every energy must be put forth, not 
only to recover our lost trade, but to capture that of 
the enemy. In this the railways must help, but their 
assistance might be less whole-hearted if their profits 
were already secure. There is competition—and 
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competition. The inane competition of past years 
is, we hope, dead. What we shall want, then, is the 
competition that brings forth enterprise and _ skill. 
These will, we are sure, be forthcoming should the 
control cease after the war. 

The difficulties that the restoration of the status quo 
will bring—our third point—are mainly two. 
first is the rehabilitation of the locomotives, rolling 
stock, track, &c., which have been allowed to run down 
owing to the companies’ establishments and staff 
being engaged on munitions and other war work. 
When the opportunity arrives to put these again into 
good condition, both material and labour may be 
dear, and the cost consequently higher than it would 
have been had the repairs and renewals been kept 
in hand. Here, again, railways do not stand alone, 
as similar claims will no doubt. be forthcoming from 
armament and other works. It is, however, a diffi- 
culty capable of adjustment, being more or less a 
question of figures that can be agreed upon and met 
by a grant from the Government. The other problem 
—the railwaymen’s war bonus—is. not so easily dis- 
posed of. It is safe to prophesy that the men, when 
the war is over, will not willingly give up their 5s. 
per week, and yet the companies cannot afford to 
pay it themselves. We have heard that the Great 
Northern Company has to find £30,000 a year to pay 
the bonus, although it only bears what is practically 
12} per cent. of the whole. Had that company to 
pay the bonus in full, the amount available last. year 
for the payment of the ordinary dividends would 
have been about £620,000 instead of £887,505. As 
to the other companies, it is safe to say that one-half 
of them would not only pay no dividend, but. could 
not find sufficient cash even to furnish the bonus in 
full. The only way that we can suggest out of this 
difficulty is for the Government to obtain power for 
the companies temporarily to advance all rates and 
fares sufficiently to furnish the larger proportion of 
the bonus and for the companies to find the balance, 
and to let. this be in operation until the whole railway 
situation has been reviewed. 


Beam and Draught of Warships. 


ONE is struck when making comparisons between 
existing vessels—battleships, for instance, of different 
nationalities—with the wide divergence that there is 
in the proportions of the form; especially is this so 
with regard to beam and draught. Great beam is not 
an uncommon feature, and is desirable in some cases 
from considerations of accommodation or stability. 
It must therefore be reckoned with as a potent influ- 
ence in determining the effective horse-power of the 
hull, and an interesting comparison is raised by the 
relative proportions of British and German battle- 
ships, which are given in the description of the Grosser 
Kurfiirst which we print to-day. One’s first thought 
is that ships of great beam must naturally require 
great driving power, and while it is true that breadth 
as breadth has to be paid for, there are qualifications 
which must be taken into account in making compari- 
sons between narrow and broad ships. The primary 
factors in estimating the power necessary to attain a 
definite speed of ship are length, breadth, draught, 
displacement and shape of lines. If all of these be 
variable, even’ within moderate limits, the problem 
is a very complex one, and in order to consider the 
effect produced by any one or two of them, it is neces- 
sary to fix the rest. The particular proportions under 
consideration are beam and draught. It will therefore 
simplify matters in forming a just estimate of their 
relative values if we deal with a ship of fixed length, 
displacement and shape of water planes, the only 
primary variables being beam and draught. 

The problem in this elementary form has been 
solved for us by a series of experiments carried out 
in the Washington Experimental Basin by Rear- 
Admiral D. W. Taylor, who took for his working base 
the form of the U.S.S. Yorktown. Six models were 
constructed, of which No. 3 was an exact replica in 
miniature of the form of the ship. The models were 
all of the same length and displacement, but Nos. 1 
and 2 were of smaller beam and greater draught than 
the type ship, while Nos. 4, 5 and 6 had greater beam 
and less draught. The series was therefore a com- 
prehensive one, with proportions ranging from very 
deep and narrow to very broad and-shallow ships. 
In each case the breadth was varied proportionately 
with the draught, but in the inverse ratio; the co- 
efficients of fullness remained unchanged, and the 
curve of sectional areas was common to all the models. 
There was, in short, no change at all, except that of 
the relation between beam and draught. These 
proportions—that is to say, the breadth ~ draught 
—were respectively 1.786, 2.161, 2.572, 3.019, 
3.494 and 4.025. The models were run at speeds 
corresponding to a range of from 10 to 18} knots for 
a ship 230ft. long, and the general result may be 
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summed up in the statement that the model with 
the smallest breadth and the greatest draught had 
the least resistance, while that with the greatest 
beam and the least draught had the greatest resist- 
ance, the intermediate models forming a regularly 
increasing gradation in which resistance increased 


with increase of beam, and this obtained over the 


whole range of speed. The result is typical, and is 
confirmed by many similar tests made by other 
experimenters. It is also in accordance with the 
statement often made that for moderate speeds and 
for ordinary warship forms effective horse-power 
varies only as the two-thirds power of the draught, 
while it varies directly as the beam, other things being 
unchanged, which, if it be true, necessarily involves an 
addition to power when beam is increased at the 
expense of draught. The range of speeds over which 
these six models were tested corresponds to a range of 
from 16 to 30 knots for a ship 600ft. long, and may 
therefore be looked upon as covering the greater part 
of ordinary running conditions. It is therefore rather 
surprising to find that the result is apparently opposed 
to the undoubted faet that many beamy ships are 
found to be easy to drive. In reality there is nothing 
paradoxical in this fact, for the conditions laid down 
in Taylor’s test are not those which often obtain in 
a comparison of two vessels of different beam. Suppose 
instead of increasing breadth and decreasing draught 
proportionately, we simply increase breadth and keep 
draught, length and displacement unchanged. It is 
evident that we shall then have to make a change in 
the coefficients of fullness ; the block coefficient will 
be reduced in direct proportion with the increase of 
breadth. In some ships where the block coefficient 
is fairly full and the speed moderately high, the in- 
erease of power due to a change ot block is con- 
siderably greater than the direct proportion of the 
change of block. It is clear, then, that if the increase 
of power on account of increase of beam be only in 
direct proportion to the change of beam, it will be 
more than compensated for by the reduction due to 
a finer block coefficient, and we have a net reduction 
of power with an increase of breadth—a not uncommon 
experience. Then, again, still assuming that the only 
dimensional change is that of beam—length and 
draught being the same, and the displacement un- 
changed, but the block coefficient fined in proportion to 
the increase of beam—it is possible to take further ad- 
vantage of the increased breadth, to increase the actual 
area of the midship section, and to make the ends of 
the ship finer—that is to say, to obtain a finer longi- 
tudinal coefficient, or, as it is more often called, a 
finer “ prismatic coefficient ’—and this for moderate 
speeds may have a considerable effect in reducing 
resistance and effective horse-power, while it may not 
be detrimental at higher speeds if they are not too 
high for the coefficient used: Taylor again comes to 
our help in this matter with a series of ten models 
representing ships 400ft. in length. They were tested 
in pairs, each model of a pair had the same displace- 
ment, but the longitudinal coefficients were respec- 
tively .56 and .64. Thus there were five displace- 
ments tested, but only two longitudinal coefficients. 
All the forms were derived from the same parent form. 
At speeds corresponding to V — 1. = 1, the models 
with full longitudinal coefficients required much 
greater power than those with the finer coefficients, 
but at speed-length ratio 1.25 the resistances with 
the two coefficients substantially agreed for all five 
displacements, while above this point the full pris- 
matic coefficient had the advantage. 

It appears, then, that it is not only possible to have 
a reduced power with increase of beam on account of 
a finer block coefficient, but that in some cases there 
may be a gain due to the adoption of a more suitable 
longitudinal coefficient. It is clear that one must 
not argue that a large beam necessarily involves a 
large driving power. The variation with beam depends 
upon fineness, speed, coefficients and to some extent 
shape of lines. Increase of beam cannot be made 
without some increase of displacement due to added 
weight of material, and this must be allowed for. 
For the faster types of warships, such as destroyers, 
there is not so much information available. It is, 
however, an established fact that while for ships of 
moderate speeds, as we have shown, fine ends are 
beneficial because the bulk of the wave-making 
takes place at the ends, in destroyers where the speed- 
length ratio is great the whole body of the ship par- 
ticipates in the formation of one big wave. It is 
therefore beneficial in that case to distribute the 
fullness over the whole body, keeping the midship 
section small and increasing the fullness of the ends. 
This would lead one to the conclusion that for fast 
destroyers it would be unwise to increase beam or 
draught more than is absolutely necessary to give 
the required accommodation and stability. But 
whilst the point does not seem to have been thoroughly 
investigated, the general tendency shown by designers 





as the fruit of experience is to keep the breadth small 
in such vessels. 


Verdun and Iron Ope. 


A Question which continues to exercise the minds 
of all who follow the war is why Germany persists in 
her costly attacks upon Verdun. An early view was 
that Verdun appeared to the Germans to be the easiest 
gateway to Paris, and that the fall of a famous fortress 
would have a great moral effect upon belligerents and 
neutrals. Another view is that an attack upon Metz 
is feared, and that the Germans regard the best way 
of stopping it to be engaging the French elsewhere. 
A third view is that the question is an economic one 
connected with Germany’s supplies of iron ore. 
Readers of THE ENGINEER are aware that the Briey 
basin, probably the greatest iron ore deposit in the 
world, extends for some sixty miles southward from 
Luxemburg, is some twenty miles broad on the 
average, and whilst the bulk of it lies in France, a 
great deal of the richest portion is in Lorraine. The 
ore mined in this great field is the famous minette, a 
brown hematite. It has a-high percentage of phos- 
phorus, up to as much as 2 per cent., but since the 
introduction of the basic process of steel making the 
use has increased enormously, and it may be safely 
said that Germany drew something like 70 per cent. 
of the iron ore she used from the Briey basin. What 
Lorraine means to the Germans can, then, be easily 
understood ; the loss of it would cause the total 
crippling of her iron industries. In what condition 
the mines in the part of the field wrenched from France 
in the early months of the war may be we cannot say, 
but it seems probable that much ore is being raised by 
Germany, and that it compensates in some measure 
at least for other supplies which have been stopped. 
With this consideration before us, the economic 
influence of Verdun and Metz are at once obvious. 
Verdun is the French guardian of one part of the 
Briey field, Metz the guardian of the German part ; if 
Verdun falls Germany’s grip on the basin tightens, if 
Metz falls France is nearer an ambition which she has 
cherished for more than forty years, and Germany 
sees the source of much of her industrial prosperity 
slipping from her hands. 


‘ 








LITERATURE. 


Hydraulic Flow Reviewed. By Alfred A. Barnes.” 
London: E. and F. N. Spon, Limited. 


Most of our readers must be aware of the fact that 
the theory of the flow of water through pipes, channels 
and orifices accords very poorly with practice. If we 
desire to predict the quantity of water which will flow 
through a given pipe in a given time we must first 
calculate what the velocity will be. To do so we 
may have recourse to any one of half a dozen different 
formule varying in the date of their origin from 1775 
—Chezy’s formula—to 1897—Bazin’s. The result 
arrived at entirely depends upon the particular 
formula used. The difference between one calculated 
result and another can be very great, while checked 
afterwards against experiment considerable dis- 
crepancy may be discovered. In brief, the position is 
highly unsatisfactory, and our forecast of the flow 
must contain a large element of uncertainty. 

Of the five principal formule in use, those of Chezy, 
Prony, Darcey, Ganguillet,-Kutter, and Bazin, all are 
alike in making the velocity proportional to the 
square root of the product mi, where mis the hydraulic 
mean depth of the pipe and 7 is its gradient. There 
is theory behind this, but even Dr. Unwin admits 
that the theory is imperfect. The formule of all the 
five authorities quoted can, therefore, be represented 
in general by the expression V = K WV mi. Much 
patient research has been carried out to determine the 
value of the “‘ constant”? K. It is, of course, any- 
thing but constant, as the Chezy formula implies it 
tobe. According to Prony it is itself dependent upon 
the velocity. According to Darcy it varies with m, 
the hydraulic mean depth. According to the Gan- 
guillet-Kutter formula it is a complicated function of 
the same quantity m, of the gradient 7, and of the 
degree of roughness of the pipe interior. Bazin 
makes it dependent upon the degree of roughness and 
upon the hydraulic mean depth. 

The author of the book now before us, Mr. Alfred 
A. Barnes, already an authority on hydraulic flow, has 
set out to clear up the tangle in this matter in a bold 
and straightforward manner. The basis of his 
argument is that previous investigators have been 
seriously hampered by their inflexible adherence to 
the assumption—for it is little more—that the index 
of m and 7 in the general formula is 0.50. He main- 
tains that if the correct indices are chosen for each 
particular class of pipe or channel, “‘ one value of K 
can be found which is correct and invariable for all 
values of m and 7 in that class.” St. Venant long 
ago started similarly with an open mind, and in the 
result produced a formula in which the index was, 
for both m and 7, raised by a sixth to 0.583. The 
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author, however, is careful to avoid committing him- 
self at the outset to a belief that the indices of the 
two quantities are necessarily identical. He, in fact, 
starts with the formula in the form 


V=Km-iB 


and by applying a species of logarithmic plotting to 
the results of all available experiments, proceeds to 
the determination of the three quantities K, a, 8. 

The method pursued is ingenious but simple. It 
is shown that all three constants can be determined for 
any given type of pipe or channel if we have three 
accurate observations. For two of these observations 
i is kept constant and the value of m associated with 
two successive values of V are noted. In the third 
observation 7 is varied from its previous value, and 
the magnitude of m associated with any value of V 
is noted. From these three sets of observed figures, 
as we have said, a logarithmic construction quickly 
enables us to arrive at the values of K, a, g in the 
formula for the particular type of pipe or channel 
under consideration. 3s 

As an example of the author’s formule we quote 
that giving the velocity in feet per second for flow in 
new asphalted cast iron pipes. This is :- 


V = 174.1 more ; 0-529 


It will be noticed that while the index of 7 is not 
greatly different from }. that of m is considerably so. 
This is, in general, characteristic of all the other 
formule arrived at by the author for other classes of 
conduits. In the case of the particular formula 
quoted, 79 different experiments by various authorities 
are available to check its accuracy. Eleven cases 
show no percentage difference whatever between the 
observed and calculated values, 36_agree to within 
1 per cent.. 60 agree to within 2 per cent., 72 to within 
3 per cent. 76 to within 4 per cent., and all to within 
4} per cent. 

This is a truly remarkable achievement. The pipes 
in question varied in diameter from 3in. to 61 }in., yet 
the one set of constants gives calculated results which 
do not, over the whole range, differ by more than 4} 
per cent. at the very worst from the observed results. 
Further, there is no sign that the formula devised is 
less applicable at one end of the scale of diameters 
than at the other. 

Some sixteen classes of pipes, troughs, flumes, 
channels, conduits, water-courses, &¢., are covered, 
and for each the author has worked out the appro- 
priate constants K, a, 8. Each formula is cheeked 
against experimental results, and any discrepancy 
noted. We need only say that the state of affairs set 
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out above regarding new asphalted pipes is typical | orifices. At present the formula in common use is :— 


of the fifteen other classes of conduits examined. On 
the average fifty experimental results are available 
to check each formula. 

Having obtained such marked success in dealing 
with the flow of water in pipes, &c., the author was 
naturally led to treat the flow of water through 
triangular notches, weirs and circular orifices in a 
similar way. Here, as before, previous investigation 


| had led to the establishment of formule containing 


“constants ’’ which were constant in nothing but 
name. For instance, the formula in common use 
connecting the discharge over a triangular notch 
with the head over the apex of the notch is :— 


Q=C H 


The “ constant ”’ C is, as is well known, not constant, 
but decreases as the head increases. Taking the 
results of experiments on right-angled notches, Mr. 
Barnes shows that by changing the index from 2.5 
to 2.48 the constant C becomes truly constant at all 
heads. The value of the constant, curiously enough, 
is also 2.48 if Q is in cubic feet per second, and H in 
feet. The new formula is thus :— 


Q = 2:48 Ht 


Experimental results checked against the values 
deduced from this formula show agreement to a most 
remarkable extent, one part in 260 being the greatest 
error noted, and one part in 1000 being about the 
average. The experiments quoted are those carried 
out at Glasgow University in 1808 by Mr. James Barr. 
The author, we notice, has confused the pupil with 
his teacher, and uniformly attributes the experiments 
to Professor Archibald Barr. 

Rectangular weirs with and without end contrac- 
tions are similarly dealt with. This is perhaps the 
least important and necessary part of the work. 
Francis’ formula, except at very low heads, is as it 
stands very satisfactory, and it does not, to us at 
least, seem worth while to “ gild the lily.”’ The 
author’s amended formula is a good deal more -cum- 
bersome than Francis’, and while it undoubtedly does 
give good results at low heads, it must be remembered 
that in many cases a flow of water which would give 
a low head over a rectangular weir would be gauged, 
not by such a weir, but by a vee-notch. In spite of 
this criticism Mr. Barnes’ work on rectangular weirs 
is most interesting and should be valuable in so far 
as it tends to shed much fresh light on the influence 
of end contractions. 

The last subject to which the author turns his 
attention is the discharge of water through circular 





Q=cAV2gH 
where cis a so-called constant. In reality c decreases 
in magnitude as the diameter of the orifice increases, 
but is apparently constant so far as the head is con- 


|cerned, provided the head is greater than that 


producing the critical velocity appropriate to the 
diameter. Mr. Barnes as a result of the examination 
of many experiments proposes the formula :— 
Q = 3.73 D?-985 H®5 

The alteration, it will be seen, is relatively small, 
consisting merely of the reduction of the index of the 
diameter from 2 to 1.985. Yet, as the author's tables 
show, the new formula, without abusing the meaning 
of the term “constant,’’ gives results in very close 
agreement with experimental figures relating to the 
discharge from orifices varying in diameter from 
0.15in. to 12in. 

It is seldom that we receive a book which contains 
so much original and valuable work as does this one 
of Mr. Barnes’. From our summary of its scope the 
reader will perceive that its value is highly practical, 
and that the author has boldly cut away from 
hydraulic flow the undergrowth of theory which has 
undoubtedly clogged rather than fostered its correct 
understanding. The book seems to us to lay the 
foundations ,of a new practical hydraulics. Further 
than that, it appears to us to merit the close attention 
of those interested in the theory of hydraulic flow. 
The author rigorously confines himself to the purely 
practical side of his subject. He is concerned with 
the discovery of what the coefficients and indices are, 
and not with why they should be what they are. Yet 
the precise values assumed by the coefficients and 
indices are worthy of close study, for in many respects 
the relationship existing between them is curious and 
suggestive. 








ELECTRICAL WINDING PLANT IN SCOTLAND. 





AN electrical winding plant has recently been installed 
at the Wester-Breich Pit of the Pumpherston Oil Ccmpany. 
It was supplied by Siemens Brothers’ Dynamo Works, 
Limited, of Stafford, and is designed on the Siemens-Igner 
system, in which a fly-wheel ‘‘ accumulator”’ is interposed 
between the winding motor and the supply mains, the 
object being to reduce the peak loads and thus to keep 
within reasonable limits the size of generators and prime 
movers in the supply station. The winder itself is of the 
ordinary parallel drum type, with the winding motor 
directly coupled to its spindle. The motor is designed to 
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deal with peak loads of about 400 horse-power, although 
the call upon the generating station is considerably less 
than half of that. At present the depth of the shaft 
is 72 fathoms, and the time for one wind is 20 seconds, 
the acceleration lasting over eight seconds, the maximum 
speed period over six seconds, and the period of retarda- 
tion six seconds. 

The winder is intended to raise material at the rate of 
112 tons per hour, and the power supply is taken from a 
high-tension line conveying energy from the company’s 
Deans Works power station at a pressure of 3300 volts, 
the system being three-phase. This supply, after passing 
through ironclad switch panels fitted with the necessary 
protecting devices, is led to the alternating-current end 
of a motor generator set consisting of four units—these 
being (a) a high-tension three-phase motor, (b) a variable- 
voltage direct-current generator, (c) a constant-voltage 
direct-current generator, and (d) a fly-wheel, which is said 
to be capable of imparting several millions of foot-pounds 
of energy while its speed is lowered by about 12 per cent. 
The speed of the motor generator set is 750 revolutions 
per minute. The three-phase motor is of the slip-ring 
rotor type, and it is furnished with a special liquid con- 
troller, by means of which the speed of the fly-wheel is 
reduced by the necessary amount to enable it to give up 
some of its stored-up energy during the acceleration 
period. The variable-voltage direct-current generator 
is not of the self-excited type, but is so arranged that it 
imparts a voltage which varies between zero and maxi- 
mum. This voltage variation, which controls the speed 
of the cages in the shaft, is attained by applying to the 
generator field system a supply of current from the 
separate self-exciting generator, the voltage of which is 
kept at a constant value by a quick-acting voltage regu- 
lator. The field excitation current is controlled by an 
ordinary rheostat, the handle of which is of lever form, 
under the control of the winding engineman. The arma- 
ture of the variable-voltage generator is coupled to the 
armature of the winding motor without the interposition 
of switches. The field system of the wiriding motor is 
also energised from the constant-voltage generator, which 
forms part of the motor generator set, the full voltage of 
the motor being 500. 

When the engineman moves the handle of his rheostat 
at the commencement of a wind, current, which is limited 
by the separate resistances in the controlling rheostat, is 
permitted to flow through the field windings of the 
variable-voltage generator, and this causes a flow of 
current from the armature of that generator to the arma- 
ture of the winding motor, the field of the latter being 
maintained at maximum excitation. The flow of energy 
to the armature of the winding motor causes it to rotate, 
at first slowly, but as the engineman continues to move 
his lever the field of the variable voltage generator is 
gradually excited to its maximum and the flow of current 
between. the fields increased, and consequently the speed. 
As the result of this acceleration an increased load is 
thrown upon the motor generator set, which, as soon as 
the current in the stator of the three-phase driving motor 
reaches a certain value, is caused to slow down by the 
necessary percentage to permit of the increased demand 
being extracted from the stored-up kinetic energy of the 
fly-wheel. This is brought about automatically by the 
blades of a liquid controller placed in the rotor circuit 
being to some extent withdrawn from the liquid. This 
operation is entirely automatic and is carried out by 
electrical means. 

During the period when the cages are moving at their 
maximum speed no change takes place in the control, 
but when the retardation period commences the engine- 
man puts his control lever gradually in the reverse posi- 
tion, reducing the voltage on the field system on the 
variable-voltage generator and allowing current to flow 
from the armature of the winding motor—which for the 
time being is driven as a generator by the momentum of 
the cages—to the armature of the variable-voltage 
generator, which then assumes the function of a motor 
and supplies to the fly-wheel some of the energy that 
would otherwise be lost in retarding or stopping the cages. 
The ultimate result of this pait of the operation is that a 
gradual braking effect is introduced to the cages, which 
expend their mass inertia in assisting the fly-wheel to 
return to its normal speed. This is completed by the 
blades of the controller automatically being re-submerged 
in the liquid, thus causing the three-phase motor to run, 
for the instant, with its rotor circuit closed. The power 
input curve is said to be practically a straight line, all 
the power required for acceleration of the cages being 
taken from the fly-wheel of the motor generator set, so 
that the station is only called upon to deal with a perfectly 
constant load. - 

The depth indicator is of the ordinary pillar type, fitted 
with tapered tappets, which, engaging with a roller con- 
nected to a system of levers coupied to the control gear, 
pring the control handle to the stop position in the event 
of the engineman failing to perform this duty. When 
men are being wound the speed of the winding motor is 
limited by the closing of a switch at the pithead by the 
banksman, this bringing into play a device limiting the 
angle through which the winding engineman can move 
his starting lever. Braking is effected by ordinary post 
brakes acting on machined brake tracks cast solid with 
the drum cheeks, the brake blocks being held off the face 
by the piston of a compressed air cylinder, and applied by 
counterweights operating through the system of levers. 
For ordinary working it is, we understand, unnecessary 
to bring the brakes into operation, since the cages are 
accurately decked by the tappets on the indicator piJar. 

Limit switches are installed at the pithead, so that, 
should an overwind take place, the whole power is shut 
off from the winding motor ang the brakes firmly applied. 
The arrangement of tappets on the depth indicator 
prevents the cages moving at anything greater than creep- 
ing speed when approaching the decks, and overspeeding 
of the cages in the shaft is guarded against by an over- 
speeding device that automatically performs the same 
functions as the overwind limit switches. Compressed air 
is supplied to the brake cylinder from separately driven 
compressors, the compressed air reservoir being large 
enough to contain the necessary air for several braking 
operations. The compressor is fitted with a centrifugal 
rheostat which is controlled by the air compressor in the 
receiver. When the air pressure falls below a predeter- 


mined value, the air compressor motor starts to rotate, 





the resistances in its armature circuit being gradually 
cut out as the machine runs up to speed. The compressor 
continues in operation until the air in the receiver is 
brought up to its working pressure. An emergency 
brake is arranged to come into operation in the event of 
the cages overrunning the decks through the air compressor 
failing, and failure of the electrical arrangements; and as a 
further safeguard it also comes into operation should the 
depth indicator travel beyond the point indicating the 
correct decking level. 

Views of the motor generator set and of the winding 
motor and gear are given on page 400, arid a view in 
the interior of the winding house, showing part of the 
motor generator set in the left foreground and the winding 
motor and gear in the background, is given above. 
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THE pleasure I realise in the great honour you have conferred 
upon me is overshadowed by the reflection that our departed 
friend, Dr. Greiner, my predecessor, is not with us, as, under 
happier cir t , he might well have been, to introduce 
me as your President. By his death, as in his life, he embodied 
and exemplified all the finest characteristics of a noble race. In 
this way there is brought home to us to-day, with poignant 
directness, the great sacrifices made by Belgium, as well as by 
our other gallant and courageous Allies. Belgium willingly 
accepted the fate that destiny imposed in taking the first blows 
of the intentionally aggressive and unscrupulously inhuman 
attack upon life, liberty and law—individual, national and inter- 
national. The stop of the = departments of:those 
magnificent Cockerill works which Dr. Greiner had done sd much 
throughout his lifetime to make a high example of scientific and 
economic efficiency must have been to him almost as great a 
trial as the terrible ravages among his people and his country. 
That it hastened his end there can be no reasonable doubt. 
But triumphant over death and destruction is the dominant and 
everlasting influence of the soul of the man and of the people. 
Through the-shadows of to-day we can perceive inevitable and 
full victory over despotism wail brutality, because the will of all 
peace-loving races to act vigorously, and with complete self- 
denial, must succeed in the maintenance of freedom for the 
advancement of civilisation. 

The stamping out of Prussian militarism, while the primary 








There is little need to demonstrate that ideal conditions in 
fact are iated with a higher rate of wage and 
— total earnings wd worker per week, and this is attainable 
without forfeiture of a satisfactory profit, provided—and this 
is the crux of the whole problem—all workers make the most of 
all the appliances which scientific h and hanica! 
experiment may place in their hands, by increasing the volume 
of production per unit of time and by working full time. These, 
ain, are well-known economic laws, but they are not enforced 
often enough. Until they are applied, the gain from the appli- 
cation of science to industry wil not be fully realised for the 
benefit of the workers of the nation. 

The awakening of the worker to such responsibility is thus as 
important as the arousing of the nation to the need for more 
scientific methods, But that does not in any way excuse the 
manufacturer for any deficiency in enterprise. In fairness, 
however, it should be made clear that some progress has 
been made in this direction in our own industry. A few iron 
and steel manufacturers, as long ago as the ’eighties, began 
tentatively to carry on chemical and metallurgical research work, 
and they have been steadily and continuously increasing the 
extent of the work done, with very satisfactory results. The 
—— crisis and the prospect of a great trade war in the near 

uture justify a a eration of the importance of increased 
diligence in this essential department of industrial activity 
and of the encouragement afforded by results in the past. 

Scientific h falls naturally into two main divisions, 
and in considering how such work can be extended, it is important 
at once to differentiate between the two. The work may be 
characterised in the one case as purely theoretical, almost 
classical ; in the other as distinctly technical or practical. In 
the one, the results are indicative of potentialities for the future, 
more or less remote ; in the other they_are for immediate appli- 
cation, or generally contemporaneous with actual manufacture. 
Obviously only a limited amount of what I have termed classical 
research can be undertaken by the eee Rereeeiarly 
where the current demands for chemical, metallurgical or 
mechanical r h for practical work monopolise much time 
and apparatus. Such classical work must therefore be separately 
undertaken. Where it is not ga upon experience in 
pire! Mew Bae r= ge work, it wo seem that State or other 
public laboratories could readily undertake it. This condition 
would apply to new processes, to new discoveries, or to new 
materials, This line of demarcation of scientific work is further 
justified, because in public laboratories the difficulty of practical 
direction or control is often experienced. Where there is an 
attempt to do work capable of i diate application it becomes 
essential that the guiding influence should be immediately 
conversant with e y practice in the factory. In this 
category there are, therefore, included improvements, whether 
in chemical or hanical p , in inations of metals, 
or in the reduction of the cost of production. All of these are 
more or less dependent on p dent, and tly require 
lete inti y with existing conditions. 
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and vital duty of to-day, is not our [ee to ourselves 
and posterity. More is required. war, with its revelation 
of great influences at work, has taught us all lessons which must 
be assimilated and acted upon to the fullest extent, These 
1 thical, political and industrial. They are inter- 
dependent ; each affects the other ; and it is difficult to discuss 
one without involving the other. But, obviously, in this Institute 
we are more concerned with the i trial and ic factors 
of the problems. Even with this limitation, the subject offers 
wide scope for consideration. The industrial lessons involve 

i and technics, design and manufacture, volume and 
economy of production, and, finally, the relation of both 
employer and employee to all of these. All are correlated, and 
we can only achieve our aim if everyone, from the least skilled 
of workers to the test of industrialists, resolves to consider 
the bearing of each not only upon himself, but upon the pros- 
perity of the empire. 











There should be no disposition to limit the original or purely 
classical work in scientific research. When this is borne in 
mind only good can accrue from close association, even in such 
purely scentific research, between the industrial and the 
theoretical scientist. What is distinctly theoretical to-day may 
become the practice of to-morrow, and no one who has been 
associated with such work can fail to realise that there are no 
more difficult questions presented for decision than the potentiali- 
ties, from a commercial point of view, of problems solvable 
in the laboratory. There are many instances of this. When 
Kelvin and Joule showed theoretically in the ’fifties that a com- 
pressed gas upon issuing from a nozzle would be lowered in 
temperature, and when t proved their deduction by experi- 


ment shortly afterwards, no one, probably not even those - 
A t * 





distinguished physicists themselves, gni he 
ec cial possibilities of these ly scientific discoveries. 





Science comes first. It is the do t factor, b it 
should be the: beginning of all things, and yet it is only one 
element in the problem, because there must be co-operation 
between laboratory research and manufacturing development. 
This should be strongly enforced, as there is a tendency at the 
moment to neglect the other factors. There is a great need for 
the extensi f h and experiment, and my experience 
is that much of this work is highly remunerative, either positively 
in improved processes of manufacture or negatively in eliminat- 
ing faults and obviating wastage. Much of it, however, is 
unremunerative, and in any case all of it requires money. 
Excessive competition in manufactures narrows profits and leaves 
little for such work. Manufacturing firms have therefore 
difficulty in finding the wherewithal to embark initially on 
scientific research work, or they are compelled, after starting it, 
to limit expenditure on its continuance. The refusal of workers 
to utilise to the best advantage improved methods of manu- 
facture, evolved by experimental research, discourages indus- 
trialists in their evolution and application. These are axioms 
whose truth could be established by many examples. When a 
charge of lack of enterprise is made against manufacturers, 
blame should at the same time be laid at the door of workers 
who do not realise that their interests are intimately affected 
by the attitude they display in all such cases. There lies the 
political connection with the problem. It is not enough for the 
State to assist or otherwise encourage scientific research and 
experiment. The nation is equally concerned with the profitable 
application of the results, in order that national prosperity shall 
be augmented by ensuring that the fullest utility will be derived 
from scientific research and experiment. The question, there- 
fore, isa national one. The employment of the people and their 
well-being depends upon plenty of work. This in turn requires 
the maintenance of e great export trade. Efficiency and a 
in manufactures can do much to win and retain foreign as well 
as British imperial markets. This necessitates advance towards 
perfection of design and greater volume of output, through 
improvement in the mechanical means of production evolved 
by experiment. It follows that research should be a charge 
on the selling price. To counterbalance this charge it is essential 
that the volume of output should be increased. Thus, when we 
reach the bedrock of industrial conditions we find that, unless 
restrictions and limitations dictated by workers’ organisations 
are abolished, much of the gain possible to-the nation due to 
research and experiment must be lost. : 

An example may here be given of the influence of the restric- 
tive methods of trade unions. Early in the war it was found 
at the Parkhead Forge that the output from the respective 
machines was not so great as what the hines were designed 
for, and one of the workers was induced to do his best to obtain 
the most out of a machine. He very greatly increased his 
output, notwithstanding his predilection for trade union restric- 
tions. When it was found that the demandsof the Government 
for a greatly accelerated production of shells required the employ- 
ment of girls in the projectile factory owing to the scarcity of 
skilled workers, these girls in all cases produced more than 
double that by thoroughly trained hani bers of the 
trade unions—working the same machines under the same con- 
ditions. Three representative cases may be a thus: In 
the turning of the shell body the actual output by girls with the 
same machines and working under exactly the same conditions 
and for equal number of hours was quite double that by trained 
mechanics. In the boring of shells the output was also quite 
double, and in the curving, waving and finishing of shell bases 
quite 120 per cent. more than that of experienced mechanics. 
These conditions applied to war time, when the peril of the 
nation demanded unselfish patriotic exertion by everyone, and 
the men who thus limited the output can only he regarded as 
unworthy of the privileges of citizenship. In peace time the 
same results due to restrictive measures must necessarily 
handicap severely all manufacturers in their aim to advance the 
prosperity of the nation by ensuring adequate employment 
for all. 














It was not until forty years later that Hampson utilised the 
experiment in a machine in which, by expansion, the temperature 
of a gas was reduced, cooling, in turn, gas which had not been 
expanded, and thus, by progressive stages, lowering the tem- 

rature until the gas became liquefied. This first successful 

iquid air machine was further improved by Linde. The con- 

temporaneous researches of Claude on the separation of oxygen 
and nitrogen from liquid air resulted in the production, on a 
profitable basis, of pure oxygen and nitrogen from the air, and 
now there are jneteltations thus dealing with 100 tons of liquid 
air per day, separating the tituents into cc cially 
applicable commodities. From this we have the pure oxygen 
for cutting iron and steel, including armour plate, by the oxy- 
acetylene process, thereby ch ing many i ing produc- 
tions. By the aid, too, of the oxy-hydrogen flame pure alumina 
has been fused, and the manufacture of articial emeralds and 
rubies may become a profitable industry. Many examples of 
the advantages of new applications of oxygen can be found in 
the Journal of this Institute, such as the increased efficiency of 
blast-furnaces when pure oxygen has been added to enrich the 
blast. 

With the nitrogen got from liquefied air it has been found 
possible to produce nitrates, &c., for agricultural fertilisers, and 
to-day, through the application of theoretical principles involved 
in chemical reactions, thousands of tons of artificial nitrates are 
produced with great advantage to iculture. Moreover, the 
cyanamide produced by the application of nitrogen to calcium 
carbide, when treated under pressure with water, gives off 
ammonia, which can be converted into nitric acid, one of the 
most important constituents of our explosive compounds. In 
the laboratory, too, creatin has been produced from cyanamide, 
and it is within the range of "erage ged that food material may 
yet be manufactured direct from the atmosphere by inorganic 
means. 

Purely theoretical research may thus yield important com- 
mercial results, and we are thus brought into contact with one 
of the difficult problems associated with national expenditure 
on such work. fe is admitted that science knows no boundaries ; 
but at the same time there is the important commercial rule 
that national expenditure must be justified by national gain 
Where humanitarian work is involved no one will object to the 
gain from national expenditure being universal. Thus, all 
work for the prevention of accidents in mines, or in other 
employments, may be undertaken by the State, and the publica- 
tion of results broadcast be justified. But where a new discovery, 
a new process, or new materials of great advantage to the 
industry of a nation are evolved, the advantage ought to accrue 
to that nation. It is admitted that between the discovery of 
the germ of a great idea and its application to manufactures 
much diligent work must be done, and that, too, of an important 
scientific character. But with the disclosure of the basic idea 
the subsequent work becomes inviting, perhaps comparatively 
easy, even if it is expensive or tequires long and expert experi- 
ment. With the conduct of research in public laboratories a 
difficulty arises in connection with the publication of scientific 
results. They may be purely theoretical or classical, as was the 
discovery of Kelvin a Joule already referred to, or they may 
suggest a goal to be reached by a fairly well-defined line of 
attack in research. This was the case in connection with the 
much-discussed production of synthetic aniline dyes. Lowiggy 
lack of enterprise on eg ay of the British chemists, the 
Germans were induced to take up the germ idea. It is difficult, 
if not impossible, to state either the amount of time or of money 
spent on scientific research by the Germans for the development 
of this one branch of industry. It took seventeen years to 
develop commercial manufacture from laboratory production of 
indigo, and it is understood that £1,000,000 were spent on re- 
search on this one dye alone. Two chemical companies bought 
up Bayer’s original patent and pooled their resources, og | 
together to develop the process. After sixteen years they h 
come to the conelusion that it was not possible commercially 
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to apply the process, and dissolved their partnership. It is an 
interesting example of German methods that within a few weeks 
after this one of the companies announced that they had solved 
the problem, and for four or five years they were in sole possession 
of the artificial indigo market until a rival process was discovered. 

During the — of these experiments no information 
whatever was divulged. It is at least doubtful if such secrecy 
could be realised with corresponding work in our public labora- 
tories. There should, however, be a great extension of the 
practice of conducting experiments on behalf of firms who 
direct and pay for such research, particularly of firms who 
desire to follow a definite line of research not immediately con- 
nected with any of their manufacturing processes, and whose 
current work does not permit of such researches being under- 
taken. No doubt in the future there will be much of this work 
for such public institutions, and a satisfactory e of secrecy 
will be attained. There would no longer be the objection that 
the fullest experience of current works practice is not available 
by those engaged in the public laboratory if there were such 
direct and close contact between the public laboratory and the 
works of the firm directing and paying for the research. The 
chemist or experimenter from the public laboratory might even 
personally undertake, in association with the works staff, some 
of his research on a manufacturing scale at the works. 

Another useful work which might be extended in public 
laboratories is the training of chemists suitable for works 
laboratories. One of the difficulties in finding a scientific staff 
for the factory is the limitations of our educational system. 
It has been put on record recently that at Cambridge only four 
colleges are presided over by men of scientific treining ; at Oxford 
not one; and that of the thirty-five largest and best-known 
public schools thirty-four have classical men as headmasters, 
and in no case do scientists hold a high place, It may be con- 
tended that such institutions were intended originally to give 
a classical or liberal education ; that they were based on the 
concept that the fundamental principle of education is the culti- 
vation of the mental faculty. On the other hand, science has 
become so essential, not only to the industrial, but even to the 
domestic life of the nation, that scientific training might be 
made to serve a greater part in the future than in the past in 
cultivating the mental faculty. In any case, the accepted prin- 
ciple that entrance to the largest number of posts in the Civil 
Service should be contingent on an examination where science 
plays the smallest, if not a negligible, part, tends to encourage 
the youth of the country to neglect scientific training, and to 
bring into the service of State departments, many of which 
are concerned with scientific work, men with little knowledge of 
and less sympathy with science. Indeed, as almost every 
Government department is necessarily connected more or less 
with scientific problems, it would be to the benefit of the State 
if many of those appointed to the Civil Service were masters 
of science. The State endowment of research has been delayed, 
and is now “oo by the absence of this influence in Govern- 
ment staffs. ye are a scientific nation; if not, we ought to 
be. And yet no single scientist per se has ever been entrusted 
with the absolute control, as a Cabinet Minister, of any depart- 
ment of State, however intimately it is concerned with the 
training of science, the conduct of scientific research, or the 
application of the results of such work. Until there is an educated 
and liberal-minded control of our industrial and commercial 
Government departments, the true relation of the State to 
science can never be realised nor its benefits fully materialised. 
It is because of the gradual awakening of publicists to these 
considerations that many look with the greatest measure of 
hope to a quickening of interest in scientific research within 
factories. No firm which neglects such work can expect to 
achieve the highest success, industrially or financially. © must 
still pursue a vigorous policy of enlightening the working classes 
on the importance of the fullest advantage being taken of all 
chemical and mechanical improvements conducive to increased 
production. But at the same time no opportunity should be 
neglected of enforcing the need for a more active participation 
in research and experiment by manufacturers in all processes 
of production, Great responsibility rests upon the members of 
this Institute as iron and steel manufacturers. We supply a 
preponderating proportion of the. material for all manufactures, 
and thus any advance we may make either as regards quality 
or the cost of such materials must have an influence on the total 
volume of national output and on our ability to command the 
markets of the world. I can almost hear now an echo of the 
word “ Stahlwerksverband,” but that opens up a phase of the 
subject with which we are not here immediately concerned. 
Certainly much may be done by ourselves to check the ruinous 
competition amongst ourselves and from foreign sources by 
“dumping” processes as well as by the awakening of the working 
classes to their part of the responsibility for improving trade. 
That, however, does not relieve us of our duty to the State in 
this matter of scientific advancement. 

Moreover, I am persuaded, from my own experience, that 
reward follows from the pursuit of scientific methods. Only a 
year ago Sir Robert Hadfield told us that research regarding 
the production-of sound ingots for projectiles reduced the number 
of wasters from 6.2 per cent. to 1.4 per cent. This is only one 
department of our operations, In every process a certain 
number of failures or wasters is bound to occur. The general 
standard, too, can be improved. Continuous investigation by a 
trained staff is thus absolutely necessary for efficient work, and 
it is essential that managers and works superintendents should 
be sufficiently cman with the scientific side of their work 
to apply in a practical way the recommendations made from the 
laboratory and ensure the desired results. This presupposes 
co-ordination between the manufacturing staff and the research 
staff, so that we have here, again, a proof that scientific work 
must be done in the works, under the stimulus of the chief. 
For this reason, too, it is desirable that young men should have 
at least the first part of their practical laboratory training 
within the works. Educational authorities should maintain a 
closer contact with the works, so that not only would these 
young men be grounded in school laboratories for practical 
work, but the student would have a better chance of being 
placed subsequently in a position in the works laboratories 
where his ability would more readily be developed. And here 
I cannot refrain from the s' tion that the training in works 
laboratories should be regarded as part of the higher education 
of the future metallurgist, and that there should not be an 
immediate desire for high remuneration. Experience is of far 
greater permanent value than the earning of a big wage at the 
commencement of a scientific career. 

When research is made in the factory there is a probability 
that the results will be more speedily applied commercially. 
The initial work which resulted in special alloys and in the heat 
treatment of steel was undertaken in the laboratories of the 
universities and technical institutions ; but when works labora- 
tories took up these subjects their great practical significance 
was more quickly established. The same applies to the study 
of the molecular structure of metals, and its influence on the 
soundness and tensile qualities of metals. Quite fifty years ago, 
Sorby, when developing the subject of the petrography of rocks, 
applied the microscope to the examination of the polished 
surfaces of steel, and investigated the structure revealed when 
they were etched with different acids. This work was systema- 
tised by Osmond, and when he, in 1890, read his paper before 
this Institute on the critical points of iron.and steel, his proposals 
doubtless seemed to many too theoretical, and yet they have 

me common practice to-day. Nor can we forget the 
services of Roberts-Austen, Stead and Arnold in this connection. 
Now no steel works can afford to be without a metallurgical 
microscope for the efficient control of high-class products, since 
it is specially valuable for the examination of failures. To know 
the cause of failure is to avoid its repetition, As a former 
president, Roberts-Austen, said, ing allotropy of iron: 











‘* There is no other fact which so profoundly affects the industry 
of the world.” 

In this connection, too, one recalls the service which Le 
Chatelier rendered by his research on thermo-electricity, and his 
discovery of the platinum-rhodium pyrometer. It placed at 
once in the hands of the technologists a simple and accurate 
method of measuring temperatures with a delicacy of control 
which they have greatly applied and appreciated. Thus may 
the results of one science be utilised by another. It establishes 
also the view that while we should be masters in one branch of 
science we should know a little of all others, and watch all 
progress sympathetically and jreiom ome § 

As proof alike that we are not negligent in research and that 
good results may accrue, one or two other examples of such 
work may be referred to. Great gain has resulted from syste- 
matic study of alloy steels. A beginning in this department of 
work was made nearly thirty years ago by Hadfield in his 
researches with manganese steel, by Holtzer with chrome 
steel, and by Riley with nickel steel. It was about this 
time that naval artillery, using high-grade forged steel 
projectiles, hardened by a special. process, compelled the 
armour-plate makers to tackle the problem of the com- 
position of steel plates in order to achieve the highest 
resisting power and reduce weight. My early experiences 
impressed me with the limitations in the proportions of nickel 
and carbon above which one could not go at that time without 
encountering difficulties. Now it is pleasant to look back upon 
the unceasing research work carried out at Parkhead and other 
works to solve this problem, resulting in armour of compara- 
tively light weight to resist the attack of guns of great power, 

rticularly in modern high-speed scout cruisers, To-day it 
is not permissible to deal with the latest developments in this 
direction, but before the war I took occasion, at the launch of 
H.M.S. Inconstant, to refer to this subject, and it may be permis- 
sible to quote what was then put on record—that, although the 
weight of the armour per square foot was only about one- 
quarter that of twenty years before, it had greater resisting 

wer. Similarly, the s had five times the muzzle energy 
of those of the same calibre available twenty years before. The 
improvement in projectiles gave still greater penetrative power. 
For each ton of hi it was possible to get four times the 
horse-power for driving the ship. And in the structure of the 
ship the improvement in respect of weight per unit of tensile 
strength was still greater. Iron and steel manufacturers are 
entitled to claim credit, along with the chemist and the thermo- 
dynamist, in these marked improvements which enable light 
scout cruisers to have those superior fighting qualities that 
were demonstrated during our naval victories in the North Sea. 

Another and an entirely different example may be quoted. 
In 1889 Sir Robert Hadfield dealt before this Institute with 
alloys of silicon and iron, and his investigations, taken up by 
others, led to the important discovery that certain elements, like 
silicon and aluminium, could render steel more permeable 
under low magnetic fields than the purest commercial iron then 
available. The usefulness of this discovery to the electrical 
engineering trade was at once recognised, and a special silicon 
steel was shortly afterwards applied to the manufacture of 
transformers. From this purely scientific work there has 
sprung the trade in special transformer sheets, &c., and it has 
been computed that in the nine years from the introduction of 
this material the aggregate output in America alone of machines 
using it amounted to no less than 14,000,000 kilowatts, and the 
annual saving in the latter year in electrical energy, due to its 
better magnetic properties, was about 10,000,000 dols. 

A further illustration of the value of organised research 
applied to the improvement of an industrial product is afforded 
by that undertaken to find the factors which prevented the 
present metallic filament lamp from being run at a higher 
efficiency than one’ watt per candle-power. Ordinary tungsten 
lamps can be run at a higher temperature with greater efficiency, 
but they deteriorate rapidly, owing to the breaking of the 
filament or the blackening of the bulb. Long experience had 
shown that with carbon lamps a high v was tial, 
but Langmuir, who carried out this work, found with tungsten 
lamps that a very much better vacuum than was usual did not 
improve the life of the lamps—the blackening of the bulbs 
being the most important cause of the failure. Painstaki 
work eventually traced the blackening to the vaporisation of 
the metallic filament itself. This could only be avoided by 
increasing the pressure of the gas in the bulb, and hydrogen and 
nitrogen at atmospheric —— were tried, and the latter 
proved fairly successful. To ascertain the condition of greatest 
efficiency a long series of experiments were made with wires of 
different diameter and length, and the laws connecting these 
with the radiating power were worked out very completely. 
By adopting the results arrived at, a lamp was made which had 
an efficiency of 0.5 watt per candle-power and an average life 
of 2000 hours—the now well-known “ half-watt lamp.” This, 
it is safe to predict, will ultimately supersede all other forms of 
glow lamp, and be a serious rival even to the flame arc itself. 

One of the most striking adaptations of laboratory method 
to works conditions is seen in the Haber process for manufac- 
turing ammonium sulphate carried out by one works on the 
Continent. In this, pure nitrogen obtained from liquid air 
is directly combined with hydrogen under the influence of a 
catalyser, for which purpose metallic osmium or uranium seem 
to be best suited. Special reaction vessels are used, heated to 
550 deg. Cent., and the gases unite under a pressure of 175 
atmospheres, forming about 8 per cent. of ammonia, which is 
removed by liquefaction. It is reported that 120,000 tons of 
ammonium sulphate were produced by this method in 1914, 
and extensions in progress would enable 300,000 tons per annum 
to be made. As the world’s production of ammonium sulphate 
in 1914 was 1,365,700 tons, the importance of this scientific 
development to by-product recovery plants is obvious. 

As an example of the benefit of perhaps more everyday 
scientific work, may I give you some data to show the difference 
between scientific control of processes by quantitative measure- 
ment and the exercise of judgment by the individual, based only 
on experience ? The work in this instance was carried on in 
connection with the open-hearth — at the Parkhead Works 
by two members of the staff, Mr. Service and Mr. McCance, with 
a view to improving the quality and regularity of acid open- 
hearth steel. It was observed that a large proportion of r xa 
in the manufactured steel article could be traced to the presence 
of non-metallic impurities such as slag, sulphides, &c. The 
appearance of the fracture of a tensile test, as is known, is a 
fairly good guide to the quality of the steel, and it was found 
that an abnormal and irregular fracture was generally associated 
with such segregations of non-metallic material. A careful 
examination revealed the fact that although such segregates 
gave a strong sulphur reaction they were, in the majority of 
cases, really mixtures of manganese and iron silicates containing 
sulphur—probably as manganese sulphide—in solution. The 
presence of alumina also in their composition pointed to the 
melting furnace as the source from which they came, and an 
investigation of the process of manufacture was undertaken in 
an endeavour to trace any connection between the furnace 
conditions and the presence or absence of these impurities. At 
the outset it was found, as could be e ted, that a low tempera- 
ture of casting favoured the retention of these impurities in the 
steel. By means of an optical pyrometer continuous records 
were then taken of the temperature of a melting furnace from 
the beginning to the end of its operation, as well as of the casting 
temperature of the steel. After the first difficulties had been 
surmounted, it was found that the pyrometer gave a valuable 
indication of the temperature working of the charge. It was 
then used as a means of control, and as such has given 
satisfactory results, ensuring a regular and uniform heat for a 
charges. Attention was next directed to the bearing which the 











composition of the slag might have on the quality of the steel, 


and here again it was proved that a more or less definite relation 
held. Without entering into details, it may be briefly stated 
that the ratio of the percentage of silica to iron—existing as 
ferrous oxide—in the slag during the boiling period was the 
important criterion. . For a good quality steel this ratio should 
not exceed 1.8 to 1.9 per cent. during the boil, and for the 
finishing slag it should not be less than 2.5 per cent. The 
methods which have been devised to meet these new conditions 
have enabled us to make steel of the best quality from a charge 
containing 75 per cent. and more of scrap, and they have been 
in practice at the Parkhead Steel Works for over two years in 
the manufacture of armour plates and special steels, while the 
results have fairly justified their adoption. 

Thus, whatever the State may do on a national basis, as I 
stated at the outset, close co-operation is essential between 
theoretical and practical scientists to ensure that even what I 
have called “classical work” may find ready absorption in 
the factory. There is still great need and great scope for re- 
search work in all factories. In the metallurgical industry we 
have gone some way along the road, but there must be fuller 
recognition of the benefits which can be realised. The engineer 
is ing for metals of still higher quality and for a great range 
of purposes. The thermodynamist is demanding iron and steel 
to resist higher pressures and temperatures. Everyone is 
clamouring for reduction in cost, even in association with such 
“— qualities. Scientific methods applied in the works can 
achieve much also in avoiding wastage, in ensuring greater 
reliability in pr , in providing labour-economising mecha- 
nical appliances, and by recovering all by-products. In the 
chemical and physical laboratories all of these contributories 
to high efficiency can be advanced under progressive - 
ment. Every industrial process should be examined constantly 
and methodically by the trained scientific staff, whose sole duty 
it would be to elucidate the principles upon which the process 
depends, and to ascertain, in the laboratory first, and afterwards 
in the works, the conditions of maximum efficiency. Every 
failure and every flaw should be recorded and explained, so 
that the cause may be avoided and the process of manufacture 
improved. Responsibility, therefore, rests upon all manufac- 
turers to make such research work part of their productive 
methods. It is also y that 8s of technical pro- 
cesses should be acquainted with scientific methods and con- 
temporary scientific research, as upon them falls the duty of 
applying the results on an industrial scale. 

As an Institute we have always ged Let us, 
as individuals, strive to ensure that in the future our efforts 
shall greatly exceed those of the past. But if such work is to 
be completely effective from the national _— of view, not only 
in metal works but in all factories, a great duty and responsibility 
rests also upon the State and upon the worker. tead of 
being hampered by legislation manufacturers should be 
enco , o on factures the prosperity of the 
nation will depend much more in the immediate future than in 
the past. What is required is that everyone, scientist, tech- 
nologist, employer and worker shall do his best for the common 
weal, If time permitted it would be easy to demonstrate that 
many developments towards improvement and increase in 
production, in a great variety of factories, have been r ed 
as mediums only for justifying the same wage earnings for the 
same output with less physical effort. Were the highest effici- 
ency of all such improvements realised by the workers, their 
earnings would be higher and the output would be greater 
without any increase in physical effort. Charges would be 
spread over the greater volume of output, manufacturers would 
be encouraged to prosecute work to a still greater 
extent, and by the improving of the character of the production 
and the cheapening of its price the nation would be better 
equipped to face the keen competition in all the markets of the 
world which is bound to arise in the immediate future. There 
would be no unemployment problem. Thus, while we foster 
metallurgical science, we must not neglect the equally important 
subject of industrial economics and the duty of the State and 
the-worker towards such problems. 




















PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our 6wn Correspondent.) 
Manufactured Iron and Great Demand. 


MANUFACTURED ironmasters are so full of work 
that deliveries are falling farther and farther behind, 
while consumers press to get new contracts placed. What 
developments there are relate to outside the sphere of 
“‘ controlled” trade. Where producers: hold themselves 
free to make the best bargain they can prices in excess of 
the official maxima are quoted. The volume of such 
business is necessarily restricted, however, by the claims 
of the Government upon the available output. Merchants 
do not find it at all easy to get supplies, even though they 
may be required for war work. The bar mills are kept 
excessively busy. Leading houses on ’Change in Birming- 
ham to-day—Thursday—were offered more business 
than they could entertain. Full maximum rates have to 
be paid, viz., £15 for marked bars and £13 15s. for un- 
marked bars of merchant quality, f.o.t. at makers’ works. 
Small rounds, squares and flats are required as urgently 
as ever. More business is coming along from India and 
other dependencies, and high prices are paid to secure 
supplies. As much as £16 has been paid in exceptional 
cases, but values generally find their level between £15 5s. 
and £15 10s. As regards home trade, the organisation 
of industry has reached a point when the merchant is not 
so indispensable as formerly to the ironmasters. Equip- 
ment is still being added to at some of the ironworks, 
not with the feverish haste of a year ago, but at a pace 
which keeps the means of production at full stretch. In 
sales which are not affected by the official restriction 
substantial premiums above the standard are being 
obtained. Classes of iron outside the schedule have 
reached @ high record, hoops being as much as £18, whilst 
for Zin. rods £15 10s. is the price asked for iron and £18 10s. 
for steel. The galvanised sheet trade is still restricted 
by high prices of material, and makers for small lots are 
asking £28 per ton, though for large orders they are willing 
to accept £27 10s., and in some cases even less. - A few 
exceptional makers quote £30. Black corrugated sheets 
are selling at £17 10s., and there is none too good a supply. 
Most of the business passing is in ungalvanised material. 
The cost of spelter makes galvanised sheets too dear 
except where they are indispensable. The shrinkage in 
the export trade has not been arrested. The negotiations 
for securing the future of tho Australian spelter trade as a 
purely British asset are being eagerly followed. Gas 
tube strips are quoted this week at £14 5s. and nail rods 
at £17. 


Pig Iron Trade and Maximum Price Troubles. 
Though most of the Midland and Staffordshire pig 





iron makers are observing the Government maxima, the 
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scale contains such anomalies as make conformance 
exceedingly difficult. In many cases consumers are 
willing to pay considerable premiums in order to facilitate 
deliveries. Attempts are this week being made by makers 
in the Midland districts to negotiate with the Ministry of 
Munitions a new scale of maxima, considerably increasing 
the “ controlled ” prices for some of the categories. Very 
shortly all blast-furnace proprietors will be paying more 
for coke than the basis of 24s. at ovens fixed some months 
ago, and the advance will be equal to about Is. 6d. per 
ton of pig iron. Smelters expect to be able to obtain 
permission from the Ministry of Munitions to increase 
the maximum to that amount or more, and, in order to 
avoid the necessity of constant revisions, to evolve such 
a scale as will automatically adjust the price of pig iron 
to the movements of coke and other material. On ’Change 
in Birmingham to-day—Thursday—though there were 
sales of Northamptonshire forge numbers slightly below 
the maximum, the “controlled” prices were almost 
universally the quotations for both forge and foundry 
descriptions. Foundry iron having been sold to firms 
with Government orders, was not available for a number 
of other customers. Forge iron contracts were repeated 
at prices which have lately regulated the bargains. The 
largest purchases were of part-mine forge and Northampton 
sorts. Derbyshire foundry makers had very little to 
spare. They have sold the chief portion of the output of 
furnaces for naval work. Prices were quoted :—Forge 
pig iron: Staffordshire part-mine, 92s. 6d.; special all- 
mine, 160s. (cold blast 180s.) ; Northamptonshire 88s. 6d.; 
Derbyshire, 91s. 


The Iron Trade and the Carriers. 


By the termination of the agreement come to 
between the South Staffordshire ironmasters and the 
London and North-Western, Midland and Great Western 
Railway Companies as to the charges for storage and 
wharfage of iron and steel, to which I referred in my 
letter last week, the local industry loses concessions of 
some value. Most of the South Staffordshire ironmasters 
labour under special difficulties as to transport. Few 
of the works are modern or have been organised for speedy 
and economical handling of railway traffic, and to meet 
the case the railway companies in 1906 granted them a 
reduced scale of charges for storage and wharfage, or 
allowed them a longer period for clearing traffic. Now, 
however, when it is imperative that rolling stock shall be 
kept continuously in circulation and the utmost use be 
made of sidings and wharf accommodation, the companies 
have decided to bring the South Staffordshire charges into 
line with those obtaining in other parts of the country. 
The time allowed for free storage is to be considerably 
curtailed, and in some cases the charges for wharfage and 
handling are increased, though not substantially. Iron- 
masters apprehend that the new charges will fall rather 
heavily upon them, particularly at the present time, when, 
owing to labour and haulage difficulties and the irregular 
working of the railway services, it is exceedingly difficult 
to get trucks promptly cleared. 


Big Steel Business. 


The steel trade continues to be entirely in the 
hands of producers, who are quite independent. So full 
and pressed down is the demand from the Army and Navy 
of our country and the Allies that makers can dictate 
their own terms to domestic operators. This is so both 
for semi-manufactured and finished material. Buyers 
consider themselves fortunate indeed who can get their 
orders accepted with any prospect of reasonably early 
delivery. Buyers still complain of the great difficulty 
of getting orders executed. The Ministry of Munitions 
insists on works’ owners submitting proposed private 
business to them before accepting. This stipulation 
makes domestic trade very awkward, whether home or 
export, and the inconvenience to consumers in not being 
able to secure supplies grows each week. The famine in 
sheet bars continues. To-day—Thursday—on ‘Change 
here there were practically none to be bought for months 
ahead, and offers of £12 10s. and £12 15s. for soft steel 
failed to secure acceptance. Billets are also scarce, but 
not to the same extent, and £12 and £12 5s. were quoted 
for one or two parcels. A few American billets were 
offered on the market at £13 c.i.f. Liverpool, equal to 
about £13 15s. delivered in the Midlands. Fancy figures 
continue to be quoted for some classes of steel, for which 
there is keen competition outside the controlled firms. 
Supplies are very short. Melting scrap for the steel 
furnaces has advanced since the quarter opened from £5 to 
£5 5s. f.o.t. Repeated offers were made on ‘Change this 
afternoon for steel bars and hoops, and there was no pros- 
pect of early deliveries being secured. Merchants who 
had sold steel for shipment had a number of specifications 
rejected. Most of the market could not undertake busi- 
ness outside the requirements of those who are occupied 
with Government orders. These must receive precedence. 
Moreover, the demands of the French Government are 
increasing. 


Ironstone Getting in Staffordshire. 


The greatly increased price of all ironstones is 
causing certain of the Staffordshire ironmasters to agitate 
for are-opening of the valuable high-class ironstone mines 
in this district, which have been water-logged and ungotten 
for many years past. The industry was once a very profit- 
able one, but inordinate wage demands by the men and a 
great increase in the “come” of water in the mines 
resulted in their closing. It is believed that millions 
of tons of mineral are still ungotten. Now that the 
question of re-opening the mines has been mooted, con- 
sequent upon the enormous rise in market values, it is 
found that if the minerals were to be gotten they would 
be subject under Act of Parliament to a rate of 9d. per 
ton, to be paid over to the South Staffs Mines and Drainage 
Commissioners. This charge is .considered quite exces- 
sive, and a movement is on foot to induce the Commis- 
sioners to reduce the rate to 6d. per ton. No formal 
application has yet been put before the Commissioners, 
but there is reason to believe that if it were made it would 
probably be successful, as the Commissioners are most 
anxious to encourage any scheme for making South 
Staffordshire an ironstone mining district once again. 





Engineering and Ironfounding. 


The majority of the engineering and ironfoundry 
and allied trades of this district are in a state of activity. 
Manufacturers are further inconvenienced by men having 
left for military training. The home and French war 
authorities offer additonal contracts for goods, but some 
cannot be touched owing to the scarcity of raw materials. 
Makers of pulley blocks and ship fittings cannot execute 
orders as promised. Heavy chains, iron and steel tubes, 
and stamped goods are ordered extensively. 


Birmingham Brassworkers’ Wages, &c. 


Representatives of the employers and work- 
people in the Birmingham brass trade this week discussed 
an application made by the men for a war bonus of 5s. 
on wage rates and the equivalent on pecework prices. 
The application comes on top of avery remarkable series 
of advances since 1913. In that year wages were increased 
74 per cent.; early last year, without application, the 
employers granted 5 per cent., and a further 5 per cent. 
was negotiated in August. The operatives base their 
present claim on the high cost of living and the rates of 
pay obtaining in other industries. After a protracted 
discussion the Chairman announced that the employers 
would consider the matter further. The South Stafford- 
shire Fire-Clay Wages Conciliation Board, which is some- 
what allied to the coal trade, has granted an advance of 
7 per cent. in wages to all underground workers and an 
in crease of 5 per cent. on the 1911 basis to surface workers. 
The wages of fire-clay workers are at a record figure in 
the history of the trade. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE position in the iron and steel trade here is 
not greatly altered, but as time goes on less merchant 
business is done, and one does not see how any improve- 
ment is to come in this direction. The organisation of 
the whole country under Government authority, of course, 
would leave practically no scope for the operations of 
merchant business, and if it be undertaken thoroughly 
the only thing for the merchant to do will be to secure as 
much capital as possible and wait for the end of the war. 
Whether such an authority is capable of wisely directing 
the whole of the energies of the nation is perhaps ques- 
tionable, but we seem to be largely committed now to the 
experiment, and experience of it alone will teach us how 
it will work. It must not be forgotten that the usual 
safeguard of free competition has now been withdrawn, 
and one does not clearly understand what is to take its 
place. 


Pig Iron. 


The position in Cleveland iron is unchanged so 
far, and practically no business is being done in it here. 
The result of the meeting of merchants held here last 
Friday was that a letter was sent to the Ministry of 
Munitions stating the objections to the regulations made 
by the Cleveland Committee, and intimating that unless 
an alteration was effected merchants would be unable 
to continue to trade in this class of iron. The result of 
this, of course, would be that hundreds of small con- 
sumers would be unable to secure supplies, as they could 
not deal direct with producers. An opinion has been 
gaining ground here that the Cleveland Committee in 
stipulating for the disclosure of profits and of the con- 
sumer’s name, and for the declaration of the consumer 
that he has consented to the rate of profit fixed, has been 
going beyond its powers and acting altogether without 
the sanction of the Ministry. If this view be correct 
there should not be much difficulty in obtaining the with- 
drawal of the terms. At any rate merchants cannot 
afford to accede to these conditions, and hence if they 
cannot be modified business here will be mainly restricted 
to Derbyshire iron. The latter keeps steady, most sellers 
being content with the maximum of 92s. 6d. delivered in 
Manchester, although one or two still claim to be entitled 
to ls. 6d. more. A fair quantity of sales has been reported 
lately, although as a rule small lots only are dealt in. For 
contracts extending beyond June 30th there is usually a 
special clause providing for an increase of the contract 
price should the present maximum be raised at the end 
of next month, and apparently there is a belief prevalent 
here that after June the maximum for Derbyshire No. 3 
will be 90s. on trucks instead of 87s. 6d. The inconveni- 
ence of the present arrangement is of course felt by those 
founders who have to quote for work extending over the 
second half of the year, as they are unable to secure a 
valid contract for the iron needed at a stated price, and 
have no basis upon which to calculate the cost of the 
castings. In Scotch foundry iron a small business has been 
done at 128s. for Glengarnock, but the demand is poor. 
One hears practically nothing of Lincolnshire or Stafford- 
shire iron this week, but the nominal prices are 93s. 3d. 
for the former and 93s. for the latter. Forge pig iron is 
not often mentioned, but the selling price is still at 91s. 2d. 
delivered equal to Warrington. 


Semi-steel. 


Some business in American steel has been done 
lately, but at extremely high prices. A few weeks ago 
I mentioned a transaction at £13 10s. for 2in. billets, and 
then that appeared to be a very extravagant price. Recent 
business, however, has been done at £14 and £14 10s., 
and the latter price was offered again this week. 
Apparently the freight alone now amounts to about 
£6 10s. or £7 per ton, and hence if consumers here must 
have American material it is clear that they will have to 
pay heavily for it. 

. 


Serap. 


There is no definite change in the condition of 
the market for scrap. Wrought scrap remains in very 
good demand, but the promise of higher prices has not 
yet been fulfilled. From £6 to £6 10s. is accepted, accord- 





ing to the quality of the lot offered ; but it is not impossible 
that even higher prices may be reached, for the supply is 
not adequate. Foundry scrap is quiet, and without much 
inquiry, but dealers are still trying to obtain 105s. for the 
best lots of broken textile machinery. The price is not 
unreasonable compared with that of Scotch iron, but it 
is too much above the value of’ common foundry iron. 
There should not be more than 5s. difference between 
these two classes, and the extravagant price of Scotch is 
scarcely a good enough reason for the price of cast scrap. 
At any rate consumers think so. In steel serap little or 
nothing is being done, but dealers ask 95s. on trucks here. 


Finished Material. 


Prices are irregular and difticult to quote. There 
is a growing demand for steel plates, and although the 
price here is still given as £12 15s. it is doubtful whether 
any could be bought, more particularly for prompt delivery. 
Some works are now wanting a three months’ margin for 
the execution of orders. Steel bars are quoted from 
£16 upwards. 


Metals. 

There has been a further great rise in copper, 
and it seems quite possible that America contemplates 
making her copper prices as profitable as her spelter prices. 
Strong sheets have been advanced to £167 per ton, and 
best selected ingot to £155 delivered. Spelter is in rather 
an ‘uncertain condition, and opinion varies very much as 
to the future of the market, but it is improbable that the 
Americans will allow it to fall much. Here merchants 
continue to ask a comparatively high price for small lots, 
viz., £108 per ton, but, of course, the difficulties in carry- 
ing out this business are very great. For English tin 
delivered here £210 per ton is quoted, and for English 
lead £36 7-. 6d. 


The Textile Institute. 


The Council's annual report, submitted to the 
members of the above Institution at the Manchester 
meeting on Friday last, refers to a scheme of special 
research which has been started in relation to the control 
of electrification of textile fibres during processes of manu- 
facture. The materials included are cotton, silk, flax and 
other fibres. A special committee, comprising represen- 
tatives of the different interests involved, has been formed 
with power to proceed in the matter. With the sanction 
of the authorities of Leeds University it has been decided 
to engage the exclusive services of Dr. Shorter for at least 
one year to study the problems involved. Progress has 
been made with regard to the organisation of sections of 
the Institute on an improved basis, providing for greater 
regulation of section meetings. The Lancashire and 
Yorkshire sections have been effectively dealt with, and 
efforts are being made to organise in a similar manner the 
Irish and Scottish sections. It is gratifying to learn that 
the membership roll shows an increase over those of the 
previous five years, thus affording encouragement, justify- 
ing confidence in the future of the Society. After an 
existence of only six years the initial difficulties of esta- 
blishment may be said to have been effectively overcome. 
The Institute has been fortunate in the choice of its 
President, Sir William Mather, who has been re-elected 
for the ensuing year. At the meeting last week two 
excellent papers were contributed, although neither of 
them dealt specially with textile subjects. Dr. William 
Garnett, in his contribution entitled ** Industry, Education 
and Research,” urged the Textile Institute to ascertain 
what facilities for industrial research in the textile trades 
already exist in this country, who are the men capable of 
carrying out the work, what further use can be made of 
the existing institutions, and what facilities should be 
provided in them. The next thing, he said, was to 
ascertain the departments of work for which no provision 
exists, and which cannot be added to the work of existing 
institutions. It would then be necessary to determine 
whether this work should be carried out in a department 
of a national institution, in which provision was made for 
a great many other trades, or whether an institution 
should be established for research only in the textile 
trades. After having collected the necessary information 
and made up its mind on these questions, the Institute 
should submit its views and the information on which 
they were based to the Advisory Council for Research, 
asking for any aid which might be required from the funds 
at the Council's disposal and making any offers with regard 
to the supervision of research which it deemed advisable. 
The second contribution was a paper on “ Employers 
and National Health Insurance,” by Mr. H. Lesser, 
President of the National Federation of Employees’ 
Approved Societies. The author said that his chief 
purpose was to assist employers towards a better appre- 
ciation of the useful work which had been done by an 
Employees’ Approved Society. He gave an outline of the 
most important duties of such an organisation, namely, 
to administer the State benefits for sickness, disablement 
and maternity. In addition, the activities of nearly all 
employees’ societies embrace sick visiting and nursing, 
the administration of supplementary schemes of their 
own, such as superannuation, life insurance, extra sickness 
benefit and kindred funds. 


Engineers and Munitions. 


A case of some importance to firms not directly 
engaged on war contracts came before the Oldham Muni- 
tions Tribunal on Tuesday last, when four apprentice 
fitters sought to obtain certificates from the firm of Asa 
Less and Co., the well-known textile machinists. The 
local secretary of the A.S.E. said the youths had been 
employed on textile machinery work, but had now obtained 
work elsewhere directly on munitions. The managing 
director of the above firm said the firm had refused the 
certificates because they desired that the cases should 
come before the tribunal so that they would know their 
position. During the last three weeks deputations of 
apprentices from every department had been asking the 
firm what could be done to save them from being called 
up for military service. If the four youths wished to 
join the Army the firm would not have raised the slightest 
objettion, but they objected to letting them go to other 
works for the sake of getting — from military service. 
The local secretary of the A.S.E. remarked that the 
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engineering firms in Oldham would be shortly placed in a 
peculiar position unless they came to some agreement 
with the military representative respecting the men in 
their employ. As secretary of the A.S.E. he had received 
information that all their members who were skilled 
engineers and were not engaged on war work had to enrol 
as war munition volunteers and place their services at 
the disposal of the country. That was an arrangement 
arrived at betweenMr. Lloyd George and the council of 
the A.S.E. Engineers’ were needed in this country more 
than in the Army. The consideration of the cases was 
adjourned to see if some agreement could be arrived at 
between the firm and the secretary of the A.S.E. 


Barrow-1n-Furness, Thursday. 
Hematites. 


On every hand there is a very brisk state of 
affairs in the hematite pig iron trade. Makers without 
exception have their hands full of orders, and they are 
making every endeavour to turn out as much iron as 
possible. They have not been able materially to increase 
their output with shortage of labour and supplies of raw 
material on the easy side, and therefore they cannot cope 
with all the business that is being offered. Government 
work takes first place all along the line, and those smelters 
who are also steel makers, such as the Barrow Company 
and the Cumberland Combination, put most of their iron 
into use at their own steel works, where semi-manufactured 
munitions of war are made. Those makers who smelt iron 
for the outside market, such as the Millom and Askam 
Company, the North Lonsdale Company, and the Carn- 
forth Company, are equally full up with contracts, and 
are delivering their iron as fast as they can. Prices are 
unchanged, with parcels of mixed numbers of Bessemer 
iron at 127s. 6d. per ton net f.o.t. Special brands of iron 
are in equally brisk demand at 140s. per ton. These are 
the maximum rates. Warrants are idle at 115s. per ton 
nét cash. Ferro-manganese is quoted at £25 per ton. 


Iron Ore. 


For iron ore the local demand is very heavy, and 
smelters are pressing for larger deliveries in the immediate 
future. In addition to this there is a big demand on out- 
side account, and deliveries are being made by rail inland 
and from Cumberland shipping places to Scotland, &e. 
The shipments of ore from Barrow, however, have been 
very quiet for a long time. Prices are steady for native 
sorts, with good average qualities at 21s. to 30s. per ton 
net at mines, and best descriptions are at 38s. per ton. 
The demand for foreign ores is well maintained, and the 
ioe is now at 37s. 6d. per ton delivered, being a shade 
ower. 


Steel. 


There is a very active state of affairs in the steel 
trade. At Barrow the mills are mostly on munition work, 
the rail mill being entirely given over for the present, at 
any rate, to rolling steel for shells, &c. The plate mills 
are doing nothing, but the steel foundry is busily employed. 
At Workington there is an equally busy state of things, and 
there again it is mostly Government work that is receiving 
attention. For general sorts the demand is quiet. Prices 
are at the maximum rates, with heavy rails at £10 17s. 6d., 
light rails at £11 10s. to £12 5s., and heavy tram sections 
at £11 15s. per ton. For billets there is a good general 
demand, and the price is still £12 per ton. Ship plates 
are at £11 10s., with boiler plates at £12 10s. per ton. 


Fuel. 


For coal there is a brisk demand, with good steam 
sorts quoted at 22s. 6d. per ton, and house coal is quoted 
at from 22s. 6d. to 36s. 6d. per ton delivered. Coke is in 
full request, with East Coast qualities at 32s. to 38s. per 
ton delivered. Lancashire qualities are at 3ls. per ton. 
Cumberland cokes are used in that county. 
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NORTH OF ENGLAND. 
(From our own Correspondent.) 
The ‘‘Combing Out Process.” 


MANUFACTURERS are much harassed in many 
ways, but what is troubling them most seriously at the 
moment is the ‘* combing-out” process. During the past 
few weeks Government inspectors have visited most of 
the works on the North-East Coast, and have given 
instructions to employers to replace certain men by women. 
At the same time the official badges have been withdrawn, 
the result being that already hundreds of young men have 
had to be discharged, and their places filled with female 
labour. This is a process which is being steadily con- 
tinued, but there is a good deal of dissatisfaction as to 
the manner in which the men are being sorted out. There 
exists no uniformity of practice. In some cases men 
engaged in work remote from actual production are over- 
looked, and in others the manual worker who is absolutely 
indispensable is being taken away. Fortunately there is 
no lack of women eager to help. They have proved them- 
selves amazingly adaptable, and in the shell shops in 
particular some of the women have actually exceeded the 
output of the men. In many trades, however, it is quite 
impossible to utilise female labour. Nevertheless, the 
Government inspectors insist upon the utilisation of the 
services of women. A somewhat striking case in this 
respect was forthcoming this week, when a firm owning 
ironstone mines in Cleveland found it necessary to go to 
the County Appeal Tribunal. The lower Tribunal had 
refused the exemption of a number of mine-fillers because 
a Government inspector had suggested that the men could 
be replaced by women. The Appeal Tribunal granted 
the exemptions without hesitation, and one member, 
alluding to the suggestion of the inspector, remarked, 
“It’s really absurd.” It is, too. Heavy drafts are also 
being made on industries not directly concerned with war 
material. The private manufacturer, however, is finding 
it extremely difficult to fill the vacant places even with 
women workers, because he is not in a position to compete 
with the munition factories in the offer of extravagant 
wages, 





Cleveland Iron Trade, 


The general position in the Cleveland pig iron 
trade has not altered to any extent. All new export 
business is practically at a standstill, the outstanding 
feature of the trade being the difficulty experienced in 
obtaining supplies. Ne permits are obtainable for neutral 
destinations. There are enormous shipments due to 
France over the next few months. As regards the home 
trade, all business is purely hand-to-mouth, and the 
Committee is doing its best to allocate quantities according 
to respective needs. Makers have no spare iron, and 
practically the whole of the 35,591 tons of No. 3 in the 
public store is tightly held by shippers to meet 
current quotations. There is little hope of any enlargement 
of the output, for this would involve an addition to the 
ranks of labour in all the processes from the mines and 
quarries to the furnaces, which it is impossible in existing 
conditions to secure. Nominally No. 3 Cleveland pig is 
92s. 6d. to 95s. for prompt f.o.b. shipment. The price of 
the ruling quality for home consumption remains at 
82s. 6d., which is also the figure for No. 4 foundry and 
No. 4 forge. No. 1 is about 87s. 6d. 


Hematite Pig Iron. 


There are no new features in the East Coast 
hematite pig iron trade. The whole of the iron produced 
is going into prompt use, the local consumption being 
greater than for many years past. Large quantities are 
also being sent daily to other districts. Makers are heavily 
committed and are unable to entertain new business. The 
export price remains at 140s. and the home price at 122s. 6d. 


Iron-making Materials. 


Deliveries of foreign ore under running contracts 
continue to come forward on a very satisfactory scale. 
So far this month over 70,000 tons have been imported. 
With the price of best Rubio at port of dispatch 17s. 6d. 
f.o.b., controlled consumers are in a position to buy at 
34s. 6d., ex ship Tees, as they are able to arrange through 
the Government freights at 17s. In the ordinary way, in 
the open market a heavier freight has to be paid, and the 
ex ship Tees quotation for Rubio is higher in proportion. 
Furnace coke of medium quality is scarce, and consumers 
unable to obtain deliveries are having to purchase the low 
phosphorus quality at 30s. 6d., whereas the maximum 
price at the ovens fer the ordinary high phosphorus 
quality is 28s. There is a movement afoot to effect a 
uniform price of 28s. for both qualities, for the low phos- 
phorus quality is often less suitable for Cleveland pig 
iron purposes than the other and cheaper kind. 


Manufactured Iron and Steel. 


Throughout the Northern district the activity 
in the manufactured iron and steel trades is very marked, 
and the available labour is barely sufficient for require- 
ments. Manufacturers are finding it more and more 
difficult to supply ordinary requirements owing to the 
great pressure for materials urgently needed for the 
prosecution of the war. The British and Allied Govern- 
ments are placing orders constantly and in increasing 
quantities. The output of steel in this district is almost 
entirely absorbed by Admiralty and War-office require- 
ments, and it is now almost impossible to secure delivery 
of light plates or sectional material for merchant work. 
It is also very difficult to obtain acceptance of ordinary 
steel orders for delivery in the autumn. Iron bar makers 
are extremely busy and are receiving enormous orders 
for future delivery. The following are the principal 
market quotations :—Common iron bars, £13 15s.; best 
bars, £14 5s.; double best bars, £14 12s. 6d.; treble best 
bars, £14 19s. 6d.; packing iron, £10; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 
and girder rivets, £17 10s. to £18 10s.; steel bars, basic, 
£13; steel bars, Siemens, £13; steel hoops, £15; steel 
ship plates, £11 10s.;. steel boiler plates, £13; steel ship 
angles, £11 2s. éd.; steel sheets, singles, £18 ; steel sheets, 
doubles, £18 10s.; steel joists, £11 2s. 6d.; steel strip, 
£14 10s.; heavy sections of steel rails, £11; steel railway 
sleepers, £12—all less 24 per cent. except steel ship plates, 
steel angles and joists, packing iron and iron bars. 


Shipbuilding and Engineering. 


The shipbuilding and engineering trades continue 
to work under conditions of extreme pressure on Govern- 
ment orders, which, of course, have to take precedence 
over all others. Generally speaking, however, rather 
more time is now being devoted to other than Government 
jobs than has been the case for some time past. While 
work is so plentiful and urgent it is regrettable to find that 
a good deal of time is being lost by the shipyard workers. 


The Coal Trade. 

. There is no very material change in the coal trade. 
The situation in the market is one of increasing stringency 
owing chiefly to the great dearth of supplies. The official 
requisitioning of every class of steam coal for national 
purposes on the part of the Admiralty proceeds constantly, 
and not only are merchants with prompt orders feeling 
the pinch, but arrears in the shipment of coal for the 
fulfilling of contracts are piling up. This, added to the 
increasing requirements for local- and national munition 
factories, would seem to indicate a continuance of the 
present tight position. There is at the moment a slight 
prospect of the opening out of colliery turns, but it is to 
be feared that any easement in this direction at present 
cannot be very considerable. The greatest need for the 
moment appears to be ready shipping, which would 
probably be a powerful factor in improving the prompt 
position. The tone of the market all round is very firm, 
especially the Northern section, where best steams and 


Tyne primes pass daily at 50s., which seems to be the 


market rate, both for prompts and forwards. Seconds, 
owing to the run on bests and smalls, have been improved, 
and the usual figure now ruling is 45s. Smalls are scarce 
and firm at 30s., and nothing less would be entertained. 
North Northumberland primes are out of the market just 
now, as also are the smalls, and the prices given below 
are purely nominal, as supplies are not available. The 
Durham section is, on the whole, fairly satisfactory. The 
gas qualities are maintaining their position. Bests are 





fairly firm, as are seconds, though discounts might be 
obtained on some of the lower grades. Wear specials, 
on the other hand, are quoted higher. The bunker posi- 
tion might be better for the cheaper brands of South 
Durhams, which can be bought at concessions occasionally, 
but the ordinary bests and bests, as well as the superior 
brands, are very steady. Coking coals are in good demand 
and maintain a fairly well-assured position, as may also 
be said in the case of smithies. The coke market is very 
steady. The demand for best foundries is very heavy 
and the prices are very firm, though the gas qualities are 
easier and the quotations on a lower basis. Quotations :— 
Northumberlands: Best Blyth steams, 50s. to 55s.; 
second Blyth steams, 40s. to 42s. 6d.; unscreened, 35s. to 
40s.; best smalls, 30s.; Tyne prime steams, 50s. to 55s.; 
Tyne second steams, 42s. 6d. to 45s.; households, 45s. to 
50s.; bunkers, 35s. to 40s.; Tyne prime smalls, 30s.; 
North Northumberland smalls, 30s.; second smalls, 25s. 
Durhams: Best gas, 35s. to 36s.; second gas, 32s. to 34s.; 
special Wear gas, 35s. to 40s.; smithies, 35s.; coking un- 
screened, 34s.; coking smalls, 32s.; ordinary bunkers, 
unscreened, 32s. to 34s.; best bunkers, 35s.; foundry coke, 
45s. to 50s.; furnace coke, 45s.; gas coke, 26s. to 28s. 








SHEFFIELD. 
(From our own Correspondent.) 


Labour in the Collievies. 


THERE were one‘‘or two matters of particular 
interest discussed at the adjourned meeting of the Council 
of the Yorkshire Miners’ Association on Saturday. On 
behalf of the Coal Organisation Committee Sir Richard 
Redmayne had placed before the Council several sugges- 
tions for improving the output of coal. These had been 
considered by the various branches of the Association, and 
were now, after discussion, voted upon. The Council was 
opposed to the employment of women on the surface, 
voted against the reduction of the age of boys employed 
below ground from fourteen to thirteen years, and con- 
sidered there was no reason for the suspension of the 
Eight Hours Act. The question of the employment of 
boys on the surface between 9 a.m. and 5 p.m. was left 
open, with a view to further consideration if necessary. 
With regard to several colliery disputes, permission to 
take ballots, or give notice, was granted to the members 
employed at Dinnington Colliery, on the question of week- 
end working, the Batley No. 1 Pit and the Woodend Coal 
and Ganister Pit at Stannington, Sheffield. At the last- 
named the difficulty appears to be connected with the 
payment of percentages, and there is a question, too, 
referring to war bonuses. The hope was expressed that 
the balloting of 6000 or 7000 men on the question of ceasing 
work would be obviated by amicable settlements. By 
agreement with the delegates, Col. Hewitt addressed the 
Council briefly on the subject of absenteeism. He pleaded 
strongly for unity, and urged, as one means of increasing 
the output, that every possible endeavour should be made 
to work with greater regularity. They had to remember, 
when they thought conditions irksome, that the lads in 
the trenches were working abnormal hours. Miners, said 
the Colonel, were exempted from military service because 
the nation needed coal, and it was up to every man and 
boy working in the mines to do his bit and to work con- 
tinuously. 


Declining Coal Exports. 


Whilst on the subject of coal, which, of course, 
is a very important one in the Sheffield area, [ may refer 
to the serious falling off in the export trade for this district. 
Hull is the outlet for enormous quantities of coal exported 
from the Yorkshire and Derbyshire fields to various foreign 
ports, but now, except to Allies, it is exceedingly difficult 
to obtain export licences, and even those for shipment 
to the Allies are only sparingly granted. With the reduced 
outputs, referred to in the previous paragraph, and the 
constantly expanding demands from the munition works, 
it was essential that some such step should be taken, 
but collieries, at the present time, can get about 8s. per 
ton more at the pit for open market coal to be shipped 
abroad than for inland sales. The total traffic in coal 
through Hull last month declined by nearly a quarter of 
a million tons compared with that of April, 1915. The 
exports alone showed a drop of 103,999 tons, the tonnage 
during the five weeks covered by the April figures being 
only 88,504, compared with 192,503 tons in the four weeks 
of April, 1915. For the four months to April 30th the 
exports were 356,682 tons, against 691,964 tons for the 
first four months of 1915. The details of exports show 
that South America took very little more than a third of 
the amount received by that part of the world in April 
of last year, Denmark dropped from 10,220 to 50 tons, 
Egypt from 10,935 tons to nil, Norway from 8729 to 476 
tons, and Sweden took 4700. tons less, at 11,090 tons. 
Italy rose from 6628 tons in April, 1915, to 31,369, but 
France showed a very big decline, the amount exported 
through Hull to French ports last month being 29,099 
tons, against 122,895 tons in the corresponding month of 
the previous year. 


An Interesting Case. 


A case which might possibly be of interest to 
munition firms in other parts of the country came before 
the Munitions Tribunal here a day or two ago. It had 
reference to the granting of leaving certificates. A 
workman, who was represented by his trade union official, 
claimed damages on the ground that a certificate enabling 
him to leave the service of one firm to go to another was 
withheld. The circumstances, as stated in Court, were 
that the man’s work was suspended on the 3rd ult. because 
certain patterns were not ready. It was alleged that he 
was told to go down on a number of subsequent days, 
but that as he still had nothing to do he sought and obtained 
work at another large munitions establishment. He applied 
on the 21st ult. for a leaving certificate, but it was refused, 
and seven days later the Court granted him a certificate. 
A representative ef the firm by which he was first employed 
complained that the man wilfully smashed a pattern and 
thereby stopped output, but on the 2Ist ult., as the 
pattern was ready, and the firm wanted him to do his work, 
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the leaving certificate was refused. It was refused again 
on the 24th ult. The facts were not contradicted. In 
the end the Court decided that the firm’s remedy for the 
damage to the pattern was in another Court. The firm 
was bound to give the man his certificate after two days 
had passed during which he was given no chance of earning 
wages. He had suffered through the action of the firm 
and would be awarded 40s. damages. 


Unskilled Workmen. 

An insight into labour conditions in this district, 
so far, at any rate, as certain sections of unskilled workers 
are concerned, is gained from the report of the Sheffield 
district of the National Amalgamated Union of Labour. 
This shows for the quarter ended March 31st eleven 
important wage questions were dealt with and advances 
gained affecting 9734 members of the Union, which resulted 
in an annual increase in the wages bill of £36,388. Four 
applications for advances to other members are pending. 
The membership has increased in the quarter and now 
stands at between 17,000 and 18,000, the increase being 
in spite of the fact that large gaps in the ranks of the Union 
had been made by the Group System and by direct 
enlisment. 


Round the Works. 


A sentence in the speech at Conway of the 
Minister of Munitions points the actual position of things 
here. ‘‘ We have increased enormously,” said Mr. Lloyd 
George, “‘ not merely the output, but, more important, 
the capacity to turn out munitions of war.” It must for 
ever be regarded as one of-the discoveries of the war 
period that the Sheffield district, given pre-war staffs and 
machinery, can produce an output enormously in advance 
of anything thought possible two years ago. There has 
been more waste cut out during that period than anyone 
ever suspected to exist in steel trade methods. We had 
not known what the full capacity of our machinery really 
was, although we thought we knew it. The whole thing 
has been a revelation, and one cannot imagine for a moment 
that the old order of things will ever be reverted to. In 
addition, as the Munitions Minister intimated, the actual 
capacity has been under constant expansion. More than 
once in the old days it was thought the limit had been 
reached, but now there seems no finality in the growth of 
munitions output. There need be no misgivings on that 
point. Where anxiety is felt is with regard to private trade. 
For the moment, however, the full effect of the prohibition 
upon all steel exports has been lessened. The Cutlers’ 
Company will continue for the present to issue certificates 
enabling steel and manufactures thereof free from tungsten, 
molybdenum, vanadium, nickel chromium, and cobalt 
to be exported, thus saving manufacturers all the vexatious 
delays involved in obtaining licences from the War Trade 
Department. Application to the latter authority, however, 
must be made re; ing rails and sleepers, springs, wheels 
and axles, shipbuilding plates and sectional materials, 
bars, angles, rods, shapes and sections, blooms, billets and 
slabs, bridge, boiler and other plate, and wire and files. 
In the case of the two last-named, British possessions and 
protectorates are excepted, and “‘ bars, angles, rods, shapes, 
and sections”’ are not intended to include carbon steel 
for tools, steel for mining purposes, the jaws of vices, and 
gas engine parts, if free from the alloys already referred to. 
For the export of these certificates may be obtained from 
the Cutlers’ Company, which has prepared new forms of 
declaration and certificates. It will thus be gathered that 
for the time being things are not quite as bad as had been 
anticipated would be the case. 


Iron, Steel, and Coal. 


For munitions manufacture the call for hematite 
iron becomes heavier, and makers have all their work cut 
out apparently to keep the supply anywhere near the 
demand. For East Coast makes the pressure seems rather 
the heavier, with request on both coasts strongest for the 
special qualities. Values remain firm on the maximum 
quotations. Common irons show few market changes, 
but Derbyshire is more active than Lincolnshire, though 
makers in each case are very well placed with forward 
contracts, and are not seeking new business particularly. 
Generally speaking, it would seem that raw materials for 
munitions are coming forward a little more freely than of 
late, but private consumers are finding it more and more 
difficult to get a share of the output of the steel furnaces. 
So far as basic billets are concerned, no reports are to hand 
of business having been done at the maxima recently 
announced, but acid billets are fairly good for delivery 
now—at least, by comparison with experiences of the 
past. In the scrap market there is an active demand for 
wrought, but steel scrap is not in such request. Steam 
coals keep very firm, but as shipment licences are still 
being handed out in a gingerly manner, the tonnage 
available for home users is considerably helped. Gas fuels 
are going away to inland works freely. Slacks are still 
strong and restricted. South Yorkshire hards quote 18s. 
to 18s. 6d.; Derbyshire, 17s. to 18s.; seconds, 16s. 6d. 
to 17s.; and steam cobbles, 16s. 6d. to 17s. 








SCOTLAND. 
(From our own Correspondent.) 
New Conditions. 


THE course of business is now being guided by 
the new regulations laid down by the Order in Council 
of April 14th. So far as can be seen at present the direct 
result will be to throw increased tonnage on the home 
market and will somewhat augment the supplies available 
for Government requirements. The export department is 
practically at a standstill at present, while ordinary home 
business is of little importance, at least the amount that 
is passing through. The opinion is adhered to, however, 
that some better arrangements will be arrived at without 
much delay in view of the recognised importance of main- 
taining our position in foreign markets. It is hoped that 
the improvement will come when the mercantile tonnage 
at present being completed is available. It may be 
reasonably expected, too, that the increased tonnage 
capacity may bring a reduction in freight charges, which 
for a long time now have been very high. 





Materials and Labour. 


The shortage of materials which has influenced 
outputs since the beginning of the war still contributes 
a disturbing feature. A great effort has been made on 
the part of home manufacturers to supply the lack of 
sufficient supplies from America and other quarters 
which have been tapped in lieu of pre-war sources, but the 
result has been wholly inadequate. For instance, those 
works which formerly manufactured billets, &c., for 
disposal locally find as a rule that they have more than 
they can do to supply their own requirements, and former 
customers have to rely on casual supplies. The supply of 
labour, too, is still far from satisfactory. Certainly the 
position is improving as regards numbers, at least by the 
dilution of labour, but a considerable distance has yet to 
be travelled before this problem is solved on a sound basis. 
Materials and labour dominate the position at present, 
and even though the producing works are very active, a 
lot more could be done if the power of these two factors 
were increased. 


Pig Iron. 


There has been no change of note in the Scotch 
pig iron trade during the past week. The all-round 
demand is very heavy, particularly for hematite iron, and 
makers are finding no difficulty in disposing of outputs. 
Home prices are, of course, fixed, but export values are 
decidedly firm. The pig iron warrant market continues in 
a lifeless condition, and transactions during the week were 
totally insignificant. Buyers raised their quotation for 
Cleveland iron up to 90s. per ton, but sellers were not 
disposed to do business even at that figure. Stocks in 
warrant stores now amount to 40,250 tons, compared with 
116,098 tons at the end of 1915. 


Quotations. 

The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; No. 3, 
120s.; Govan, No. 1, 122s. 6d.; No. 3, 120s.; Carnbroe, 
No. 1, 125s.; No. 3, 120s.; Clyde, Summerlee, Calder and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton at Ardrossan or 
Troon, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Dalmellington, at 
Ayr, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Shotts and Carron, 
at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


Reports from steel makers are to the effect that 
works are fully employed, and that great pressure exists 
for delivery of all classes of steel, particularly shell bars. 
Business in plates, too, is busier both on ordinary home 
account and Admiralty requirements. Exports are, of 
course, curtailed in view of the restrictions on shipments, 
but it is expected that the Government will have to set 
aside a proportion of the output for shipment to the Allied 
countries, including Italy and Japan. Black sheet makers 
are extremely active. The capacity of the works is not 
equal to the demand, and arrears of deliveries are accumu- 
lating. The quotation for 7 to 11 b.g. is about £18 per 
ton net f.o.t. works for home delivery, and £18 5s. per ton 
f.a.s. Glasgow for export. The malleable ironworks are 
being pushed to their utmost in order to supply the 
demand, both for iron and mild steel products, and, not- 
withstanding a shortage of labour, excellent outputs are 
being obtained. ‘‘ Crown” iron bars are quoted £13 15s. 
per ton net f.o.t. works for home delivery, and £13 10s. 
to £13 15s. net f.o.t. works for export, while mild steel 
bars are quoted from £16 to £18 per ton net f.o.t. works. 


Coal. 

Conditions in the Scotch coal trade continue to 
show an all-round activity. All classes of coal for indus- 
trial purposes are in heavy demand, and values in some 
instances are more than fully maintained. The domestic 
demand is not now so heavy, but the retail price continues 
about ls. 7d. per cwt. in Glasgow and district. Shipments 
are still mostly coastwise, though a fair business has been 
done with Mediterranean ports. In the West of Scotland 
the bulk of the output is for home consumption, shipping 
qualities included, and the demand is so heavy and values 
so unsteady that collieries will only quote from day to 
day and are not inclined to enter into advanced bookings. 
A considerable proportion of the output from the East of 
Scotland collieries is said to be going away against old 
contracts, and any available lots are realising extremely 
high prices. Aggregate shipments from Scottish ports 
during the past week amounted to 208,064 tons, com- 
pared with 223,056 tons in the preceding week and 263,246 
tons in the corresponding week of last year. Ell coal is 
quoted f.o.b. at Glasgow, 34s to 35s; splints, 30s. to 39s.; 
navigations, 35s.; steams, 30s.; treble nuts, 21s. to 21s. 6d.; 
doubles, 20s. to 20s. 6d.; singles, 19s. 3d. to 19s. 9d.; 
sereened navigations, f.o.b. at Methil or Burntisland, 40s.; 
first-class steams, 38s. to 40s.; best steams, f.o.b. at Leith, 
38s. to 39s. per ton. E 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


ConFLICTING conditions have been more in 
evidence this week in the coal trade. Coals have become 
tighter, and the difficulty in getting supplies even of the 
most modest character would appear to have reached its 
maximum, with values as firm as could possibly be at 
prices about 50s. to 55s. for superior qualities, and yet 
outward freight rates are stiffening rapidly, with every 
prospect of previous records being regained, if not sur- 
passed. It was thought at the end of last week that, as 
a fair amount of tonnage had been worked off and the 
lists of steamers in the various docks were getting down to 
something like normal proportions, stems would 
become easier and that coal values might relax to some 
extent, but arrivals over the week-end so outnumbered 
the outgoing vessels that the pressure has continued as 
heavy as at any time during the past few months, and now 
it-is generally recognised that there can be no material 


weakening in the price of coals this month. The demand 
far exceeds the supply, and the requirements of the 
Government and the Allies are so extensive that shippers 
find it next to impossible to secure the release of coals of 
the better qualities. The authorities are exercising a 
very close control of coals, and the difficulties of exporters 
in getting supplies means the detention of steamers, while 
shippers unable to get contract coals are forced on to the 
market to pick up at current high prices any parcels 
even of inferior qualities. Actual business is very limited, 
as it more often than not happens that buyers, after 
spending considerable time and energy in buying supplies 
through middlemen, find that the colliery cannot stem 
them or that the authorities decline to release them. 
Despite the fact that stems are so tight and coals are at 
the present record prices, outward rates are advancing. 
There is extremely little tonnage being offered for employ- 
ment. Exporters have numerous orders for the Mediter- 
ranean and near trades, but scarcely get the offer 
of tonnage. This scarcity encourages the belief that 
coals must become easier before long, and yet at the same 
time there is no sign of any break in prices. Rates for 
Marseilles have jumped 10f. this week to 125f., Genoa has 
been fixed at 95s. and looks like going to 100s., while 
Lisbon at 50s. shows an advance of 15s. on the last fixture 
a week or so There is pronounced firmness in the 
rates for all directions excepting the Plate, for which 
business is quiet owing to the fact that coal export licences 
are restricted. 


Coal Exports. 

The quantity of coal sent away from this district 
last week was in excess of the preceding fortnight or so, 
but still fell short of the total for the corresponding period 
of last year by 15,056 tons. The amount was altogether 
363,329 tons for Cardiff, Newport, Swansea and Port 
Talbot, as against 378,383 tons a year ago. Of this total 
84 per cent. went to Allied countries. Cardiff was respon- 
sible for shipments running to 171,417 tons, as against 
252,350 tons, a decrease of 80,933 tons. Newport did 
relatively better, and with 69,849 tons improved on the 
figure of a year ago by 20,652 tons. The returns for 
Swansea were surprisingly good, the total for the same 
period of 1915, viz., 44,254 tons, being more than doubled, 
as shipments totalled 93,284 tons. Port Talbot cleared 
28,779 tons, which was less by 3805 tons than the quantity 
twelve months ago. 


Improving Supplies. 


Within the past week the District Coal and Coke 
Supplies Committee for South Wales and Monmouthshire 
has issued an appeal to consumers of fuel for domestic 
and industrial purposes to exercise economy owing to the 
considerably reduced output, the heavy requirements of 
munition and other works, &c. A memorandum received 
by the Miners’ Federation of Great Britain and the Mining 
Association of Great Britain from Sir Richard A. 8S. 
Redmayne, H.M. Chief Inspector of Mines and Chairman 
of the Coal Organisation Committee for Increasing Output, 
states that to meet home demands exports have been 
reduced, and it is recommended that a very extensive 
employment of women on the surface of coal mines should 
be adopted, that the age limit of boys should be lowered, 
that absenteeism should be reduced, and that further 
utilisation should be made of the one hour per day for 
sixty days per year. Regarding the suspension of the 
Eight Hours Act the memorandum points out that at the 
joint conference of resentatives of coalowners and 
workmen, held at the Home-office on September 2nd, it 
was decided not to advocate the suspension of the Act, 
but now it is clear that the question should be reviewed 
with the object of determining whether, and, if so, to what 
extent, the Act should be suspended in individual districts, 
to what class of labour the suspension should apply, and 
the additional time to be worked. It is suggested that 
a further joint conference of the representatives of the 
owners and workmen should be arranged. Since that 
memorandum was issued it has become apparent that 
steps must be taken to improve production. Production 
is bound to suffer under recruiting influences. As regards 
working nine hours per day on sixty days in the year, the 
Miners’ Federation Executive has, it is reported, decided 
to recommend the National Conference of Miners to oppose 
the proposal, but to leave the matter open for discussion at 
a joint conference with the coalowners next week. Action, 
however, is recommended to reduce absenteeism on the 
part of the men. As regards the employment of women, 
the attitude of the workmen to this question is indicated 
by the report of a meeting of the Western Valleys Miners’ 
Council, at which the Council protested strongly against 
the idea of employing female labour in or about any 
colliery. 


Miners’ Wages. 


A complete change of attitude on the part of 
the miners regarding the settlement of the equivalent 
selling price to the minimum wage under the agreement, 
was revealed at a special conference of delegates from the 
South Wales coalfield last week-end. The matter came 
out upon the question of wages, and the demand which 
the miners have made for an advance of 15 per cent. in 
the wage rate, the owners for tactical reasons probably 
having countered this by a request for a reduction of 74 per 
cent. When the question of settling the equivalent had 
previously arisen the miners absolutely refused to fall in 
with the owners’ request that this should be done. The late 
Lord St. Aldwyn retired from the position of Independent 
Chairman because the absence of a fixed equivalent made 
his work practically impossible. His successor, Lord Muir 
Mackenzie, was placed in a similar difficulty, and intimated 
the fact to both the workmen and the coalowners. It is 
evident that the failure to fix the equivalent is not working 
out quite so well from the miners’ point of view as they 


| expected, and therefore they have adopted quite a different 


attitude. At the special conference last week it was 
stated that a letter had been sent to the coalowners 
informing them that the miners considered that the 
present method of arriving at decisions for the regulation 
of the general wage rate of the coalfield was in an unsatis- 
factory condition, and that steps should be taken at once 
to secure a settlement of the equivalent selling price to 





the minimum wage under the agreement. Pending this, 
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that an application for an advance in wages should have 
reference only to the present increase in the selling price, 
without any committal of the Council of the Federation 
to the acceptance of the position created by the previous 
decisions since the 1915 agreement has been in operation. 


Current Business. 


Day-to-day operations have been on extremely 
narrow lines owing to coals being so scarce and difficult to 
arrange. Values, however, have rather tightened up, and 
all the leading qualities are about 50s. to 55s., these figures 
being quoted not only for prompt supplies but for coals 
for forward shipment. Best Black Veins and Western 
Valleys command 52s. 6d. to 55s., while ordinary Eastern 
Valleys are worth 47s. 6d. to 50s. Dry coals are very 
steady. The best descriptions are completely off the 
market, and ordinary qualities are quoted at 45s. to 
47s. 6d. Bituminous coals are strong, and washed nuts 
and peas are well upheld at prices ranging from 36s. to 
40s. Smalls are very scarce, and best bunkers are firm at 
32s. 6d., while cargo sorts range from 20s. to 26s. Patent 
fuel has advanced to the nominal figures of 50s. to 55s., 
but makers are not in the position to accept fresh bookings 
of any account, and some makers would not even accept 
55s. Pitwood values have shown a recovery. Supplies 
have to a large extent been banked, which leaves importers 
in a position to ask more money for supplies now coming 
in. Business has been done at 38s. to 40s., as against 32s. 
to 33s. recently, and some importers are asking 42s. 6d. 
Later on, when prices are higher and supplies not so 
plentiful, sellers will no doubt make use of the wood which 
has been landed. 


LATER. 


While there has been no change in the general con- 
ditions prevailing, the difficulty in getting coals is more pro- 
nounced, and values are quite asecondary consideration. All 
large coals are firmer, and leading qualities are nearer 52s. 6d. 
to 55s. than 50s. As much as 57s. 6d. has been quoted 
for a small quantity of ordinary large steams, while ordi- 
nary drys have changed hands at 52s. Only small parcels 
for prompt shipment are changing hands. So far as 
ordinary second Admiralties and superior Monmouthshires 
are concerned, the Admiralty authorities decline to 
release any supplies, and they are purely nominal in price. 
No. 2 Rhondda large are quoted at 48s. to 49s., and busi- 
ness has been done over the next three months at the 
phenomenal figure of 45s. Small coals are firmer, best 
bunkers being 32s. to 33s., while cargo sorts range up to 
27s. firm. Tonnage in dock is maintained at a very high 
level, and there are steamers which have been waiting 
nearly a month for cargoes of Admiralty quality coal. 
There is every prospect of the present strong conditions 
being in evidence for some time. Patent fuel shows no 
change, but pitwood continues to improve, and is now 
quoted at 40s. to 42s., with indications of going higher. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 52s. 6d. to 55s.; ordi- 
naries, 52s. 6d. to 55s.; best drys, 47s. 6d. to 50s.; ordinary 
drys, 45s. to 47s. 6d.; best bunker smalls, 32s. to 32s. 6d.; 
best ordinaries, 30s. to 3ls.; cargo smalls, 24s. to 26s.; 
inferiors, 20s. to 24s.; washed smalls, 38s. to 40s.; best 
Monmouthshire Black Vein large, 52s. 6d. to 55s.; 
ordinary Western Valleys, 52s. 6d. to 55s.; best Eastern 
Valleys, 50s. to 52s. 6d.; seconds Eastern Valleys, 47s. 6d. 
to 50s. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 
52s, 6d. to 55s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 
44s. to 46s.; through, 36s. to 38s.; smalls, 26s. 6d. to 
27s. 6d.; best washed nuts, 36s. to 40s.; seconds, 34s. to 
36s.; best washed peas, 33s. to 35s.; seconds, 30s. to 
32s. 6d.; patent fuel, 50s. to 55s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 38s. to 40s. 


Newport. 


There has been no appreciable change in the 
market for Monmouthshires, which continue strong for all 
grades. Tonnage in dock is in excess of immediate 
requirements, and colliery owners are so heavily com- 
mitted as to be unable to accept any fresh obligations 
at the present time. Approximate quotations :—Steam 
coal: Best Newport Black Vein large, 52s. 6d. to 55s.; 
Western Valleys, 52s. 6d. te 55s.; Eastern Valleys, 50s. to 
52s. 6d.; other sorts, 47s. 6d. to 50s.; best smalls, 27s. to 
30s.; seconds, 25s. to 26s. Bituminous coal: Best house, 
23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 50s. to 
52s. 6d. Pitwood, ex ship, 38s. 6d. to 40s. 


Newport Metal Market. 


Conditions in the iron and steel trades locally 
continue strong, and new business is becoming increasingly 
difficult. Makers are reluctant to add to their present 
obligations. Production at the mills at work is good. 
Free parcels of tin-plate bars command their own price 
up to £14 for both Siemens and Bessemer, while rails are 
nominally about £14 to £15. £16 has been obtained for 
special lots. At the blast furnaces supplies of iron ore are 
coming to hand rather better, and values are firm at last 
figures. Iron ore is unchanged, but tin-plates are firmer, 
and 28 x 20’s have advanced on the week to 75s., 14 x 20’s 
improving from 36s. to 36s. 6d., with the tendency still 
upwards. Stocks are decreasing to a substantial extent. 


Swansea. 


The anthracite market continues to maintain a 
good tone, and values are well upheld. Shipments have 
recently been on a very active scale, and machine-made 
qualities have been almost unobtainable. The market 
generally shows a healthy appearance. Approximate 
values :—Anthracite : Best malting large, 27s. 6d. to 32s.; 
second malting large, 24s. 6d. to 25s. 6d.; big vein large, 
25s. to 27s.; red vein large, 23s. to 25s.; machine-made 
cobbles, 33s. 6d. to 35s.; French nuts, 34s. to 36s.; stove, 
nuts, 33s. 6d. to 35s. 6d.; beans, 32s. to 34s. 6d.; machine- 
made large peas, 22s. 9d. to 23s. 9d.; rubbly culm, 14s. to 
14s. 9d.; duff, 4s. 6d. to 4s. 9d. Steam coal: Best large, 
40s. to 44s.; seconds, 30s. 6d. to 34s. 6d.; bunkers, 32s. 6d. 
to 36s.; smalls, 19s. 9d. to 20s. 9d. Bituminous coal : 





No. 3 Rhondda large, 39s. 6d. to 45s. 6d.; through and 
through, 32s. 6d. to 37s. 6d.; smalls, 25s. 6d. to 29s. 6d.; 
patent fuel, 45s. to 47s. 6d. 


Tin-plates, &c. 


The firmness of tin-plate values continues un- 
abated and prices are higher than a week ago. Shipments 
last week were unusually heavy, and stocks were drawn 
upon to a substantial extent. Production is certain to 
suffer appreciably in the future as the result of the men 
taking up military service, it being reported that all 
single men in the industry are to be called up. The 
following are the official prices from the Swansea Metal 
Exchange :—Tin-plate and other quotations: L.C., 
20 x 14 x 112 sheets, 36s.; I.C., 28 «x 20 x 56 sheets, 
37s.; I.C., 28 x 20 x 112 sheets, 72s. to 73s.; IC. ternes, 
28 x 20 x 112 sheets, 61s. to 61s. 6d.; galvanised sheets, 
24 g., £28 in bundles ; block tin, £199 10s. per ton cash, 
£198 5s. per ton three months ; copper, £139 per ton cash, 
£133 per ton three months. Lead: English, £34 5s. per 
ton ; Spanish, £34 5s. per ton ; spelter, £98 per ton. Iron 
and steel :—Pig iron: Standard iron, nominal ; hematite 
mixed numbers, nominal ; Middlesbrough, 82s. 6d. per ton 
cash; Seotch, nominal; Welsh hematite, nominal; East 
Coast hematite, nominal ; West Coast hematite, nominal. 
Steel bars : Siemens, £13 10s. to £14 per ton; Bessemer, 
£13 10s. to £14 per ton. Steel rails, heavy sections, 
£10 17s. 6d. per ton. 








IRON MERCHANTS’ PRICES AND PROFITS. 


Tue following letter has been sent by representa- 
tive iron and steel merchants of the North of England 
to the Ministry of Munitions :— 





Salford Iron and Steel Warehouses, 
Manchester, May 8th, 1916. 

Dear Srr,—We have received from the Control Committee in 
Middlesbrough a certificate, copy of which we herewith enclose. 

You will see that they require us to divulge the price at which 
we have sold the iron, and also state the profit we have added 
to the controlled price ; also the name of the consumer. 

This is asking for information which it is impossible for us 
to give unless we divulge matters in relation to our business 
which we claim are only for our own knowledge. It would give 
to the makers who constitute the Control Committee informa- 
tion as to our customers and the price we charge. 

It is impossible for us to sell in the ordinary way of our 
business to consumers up and down the country at one fixed 
price, the diversity of payment is very great, some consumers 
taking one month’s credit and some three months’, and the 
price must be charged in relation to the risk and the use of our 
money which this entails. 

You told us when the deputation of iron and steel merchants 
had an interview with you in London that you had no desire 
to interfere with the merchants’ legitimate business, but we say 
issuing such certificates as this would interfere with it in the 
gravest possible manner. 

At a large meeting of the iron trades held in Manchester on 
Friday, May 5th, it was moved without a single dissentient that 
it was impossible to give the form asked for without great injury 
to their business. 

We are quite willing that we should send on our own certificates 
as merchants with the quantity of iron that we require and the 
classification which it should come under, namely, A, B or C, 
so that the makers would be able to see the degree of urgency 
required for delivery. 

In face of your assurance to us we cannot assume that you 
are aware that this certificate is being demanded by the Com- 
mittee, and we wish to know if such unbusinesslike restrictions 
are to be imposed on the trade. The form of certificate we pro- 
pose, which would answer any legitimate inquiries the works 
require to make, is as follows :— 


I (we) hereby certify that I (we) have sold...... tons of 
| eee pig iron for delivery at............ Station at 
the fixed maximum price of........ per ton, plus com- 
mission for service rendered as mutually agreed with the 
buyer. 

Signature of seller..........cscccscceces 

Dishes OF GONG. . oo si caiciccinc cs 


You will note we do not give amount of commission or name 
of consumer. 

In conclusion, we as merchants are quite prepared to give 
the Ministry of Munitions all the information they require, but 
strongly protest against giving same to a local committee in 
Middlesbrough, which is principally composed of makers. 

Trusting our request will meet with your favourable con- 
sideration.—Yours faithfully, on behalf of the iron and steel 
merchants of the North of England, 

J. E. Kipp, 
Hon. Secretary to the Meeting. 

Leonard W. Llewelyn, Esq., 

Ministry of Munitions of War, 
Whitehall-place, Whitehall, London, 8.W. 








FORTHCOMING ENGAGEMENTS. 


TUESDAY, MAY l6rn. 


ASSOCIATION OF SUPERVISING ELECTRICIANS.—The meeting 
announced for May 16th will not take place. Other arrange- 
ments are being made, and due notice of same will be given. 

INSTITUTION OF PETROLEUM TECHNOLOGISTS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 
“Petroleum Refining,” by Mr. Andrew Campbell. At 8 p.m. 

THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD, THE WEsT OF SCOTLAND IRON AND STEEL INSTITUTE, 
AND THE GLASGOW CHAMBER OF COMMERCE.—lIn the Lecture 
Hall of the Royal Technical College, Glasgow. An Address on 
“‘ Engineering Industry in the Economic War,” by Mr. T. C. 
Elder. At 2.15 p.m. 


WEDNESDAY, MAY 177s. 


Royat Socrety or Arts.—John-street, Adelphi, London, 
W.C. ‘‘ Hindu Hand-painted Calicoes of the Seventeenth and 
Eighteenth Centuries, and their Influence on the Tinctorial 
Arts of Europe,” by Mr. George Percival Baker. At 4.30 p.m. 

Royat METEOROLOGICAL Socrety.—70, Victoria-street, 
London, 8.W. ‘‘ On the Re-adjustment of Pressure Differences : 
Two Species of Atmospheric Circulation and their Connection,” 
by Mr. L. C. W. Bonacina (communicated by Dr. H. R. Mill). 
At 4.30 p.m. 





FRIDAY, MAY 19ra. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, West- 
minster. ‘“‘ Spur Gearing,’ by Mr. Daniel Adamson, At 6 p.m. 

Royat Institution oF Great Brrrarn.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Colonel E. 
H. Hills, F.R.S. The subject is ‘‘ The Movements of the Earth’s 
Pole.” At 5.30 p.m. 





BRITISH PATENT SPECIFICATIONS. 


When an ¢ tion is ¢ ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. i 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








CONDENSERS AND FEED-WATER HEATERS. 


6789. May 6th, 1915.—FrED-waTER HEATING APPARATUS, 
D. B. Morison, Hartlepool Engine Works, Hartlepool. 
This is a feed-water heater using steam from a variable source 
of supply, say, the exhaust of marine auxiliaries. The heater A 
is of the tubular surface type and may be divided by a central 
partition B. Steam enters at C. Any which condenses is 
drawn off at D. The surplus is taken away through a suitably 
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loaded valve E and is delivered to the low-pressure section of a 
turbine F, or, it may be, to the receiver of a low-pressure cylinder 
of a reciprocating engine. The valve E serves to maintain 4 
constant pressure of steam’ within the heater. If desired, a 
pipe and valve G may be provided to permit the excess of steam 
being by-passed into a condenser, as may be necessary if the 
auxiliaries are working when the turbine has to be stopped.— 
April 19th, 1916. 

5356. April 9th, 1915.—FrEeD-waTER Heater, Dr. W. Schmidt, 

2, Rolandstrasse, Cassel-Wilhelmshéhe, Germany. 

A is the main part of the boiler, B is the superheater, and C 
are the feed-water heating tubes. When starting up the gases 
may be sent direct from the boiler to the feed heater by opening 
the damper D. The feed heater consists of a series of tubes 
uniting two drums E. The feature of the invention lies in the 
form given to these tubes. As shown at F, they may be arranged 
in groups of three, united to headers G, which headers are each 
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connected to one of the drums E by a single tube H. As shown 
at J, the tubes may be arranged in pairs, suitably united by an 
easy curve to one another, and again connected to each of the 
drums E by a single tube. It is claimed that this construction 
does not weaken the drums E by reason of an excessive number 
of holes having to be drilled in them for the ends of the tubes, 
and, further, that while it secures good results in this respect it 
yet permits the tubes to be pitched very closely together, so that 
a high velocity of flow of the gases past them, as is desirable for 
efficient heating, is secured.—A pril 19th, 1916. 


TELEGRAPHS AND TELEPHONES. 


5783. April 17th, 1915.—IMPROVEMENTS IN OR CONNECTED 
with AERIAL ConpucTors FoR WIRELESS TELEGRAPHY, 
Marconi’s Wireless Telegraph Company, Limited, and 
Charles Samuel Franklin, both of Marconi House, Strand, 


The object is to provide an improved wireless aerial system 
which shall be particularly suitable for a receiving station used 
in conjunction with but separated from a transmitting station 
for duplex telegraphy. A A! are two aerial systems, each con- 
sisting of two equal vertical frames at right angles. They are 
situated at equal distances from an adjacent transmitting 
station B, which may have any type of transmitting aerial, 
and the distance between them is a considerable fraction of the 
wave length it is desired to receive. Presuming the station is 
arranged so that the direction of the received signals coincides 
with the line joining A A!, then the maximum receiving power 
of the combination is obtained when A and A! are placed at a 
distance equal to one-half of the received wave length. How- 
ever, in general it is more useful to place them at a distance apart 
equal to one-quarter of the received wave length. In the lower 
drawing the coils D D! of the radiogoniometers are connected 
through tuning cordensers E E? to the coils F F' to act upon a 
common coil G connected up to the receiving apparatus H 
through the necessary tuning appliances. As the directional 
systems are at equal distances from the transmitting station 
B the oscillations produced in them by ‘waves from B will be 
equal and in phase, provided all the circuits are correctly timed. 
Then if the coils D D? are set at equal angles and the couplings 
between F G and F G! are equal and : no effect will be 
produced in the receiving apparatus H. With these adjust- 
ments waves coming from any direction differing appreciably 
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from the direction to or away from B will not produce equal 
opposing effects, and the oscillations resulting in the two 
systems A A! will not be in phase. To eliminate signals from 
any desired direction other than that of B it is only necessary to 


N°5783 
x 


BU] 


x cr? 


Wad 
E E' 


pric 


set the coils D D' respectively to the angle at which the oscilla- 
tions produced in the two frame aerials of each system A A} 
neutralise each other in their effects upon these coils.—A pril 
19th, 1916. 


TRANSFORMERS. 


7826. May 26th, 1915.—-IMPROVEMENTS IN AND RELATING 
Tro Evecrrican TRANSFORMERS, S. Z. de Ferranti and 
Ferranti Limited, of Hollinwood, Lancaster. 

When an excessive current due to a short-circuit passes through 
the windings of a transformer very heavy mechanical stresses 
are produced due to repulsion, and the primary object of this 
invention is to provide an improved construction adapted for 
withstanding .such stresses. A rectangular laminated core is 
built up in any suitable manner and secured by bolts B, the 
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windings C D encircling those legs of the core forming opposite 
sides of the rectangle. The heavy windings C are arranged next 
to the cores and are surrounded by the fine windings D, with the 
usual intervening insulation E. At about the middle of their 
length the fine windings are divided into two parts or units, as 
shown, by volute springs H bearing on plates F and forcing the 
units apart. The packing II abuts against the core, the 
channels J J, and the channel pieces L L, which are secured to 
the channels by bolts M.—April 19th, 1916. 


7827. May 26th, 1915.—IMPROVEMENTS IN AND RELATING 
TO ELEcTRICAL APPARATUS EMPLOYING O1L INSULATION, 
8. Z. de Ferranti, of Baslow, Derby, and Jan Roothaan and 
Ferranti Limited, both of Hollinwood. 

The drawing shows the invention applied to a transformer. 
The body A is immersed in an oil bath, the level of which is 
indicated at B. The primary winding is connected to the 
insulators C, while the secondary coil is connected to the insu- 
lators D. The oil tank is shown at E. It is provided with a 
lid G, in which a ball-valve H is disposed for allowing the air to 
eseape. A float I formed of wood or of a hollow metal casing 
is disposed so as to extend over the whole surface of the oil, 
holes J being formed in the float to accommodate the bolts K, 
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which hold the transformer in position. Around the edge of the 
float a strip of flexible packing L is pre‘-rably secured, which 
makes contact with the walls of the casing. As the level of the 
oil changes in accordance with the changes in its temperature 
produced by the heat generated by the transformer, the float 
slides on the bolts K and accommodates itself to the level of the 





oil. The surface of the oil in contact with the air is thus reduced 
to a very small figure and oxidisation and consequent deposita- 
tion of sludge is prevented.—-A pril 19th, 1916. 


AERONAUTICS. 


568. August 13th, 1915.—Lanpine Devices FOR AEROPLANES 
AND HyYDRO-AEROPLANES, Vickers Limited, Broadway, 
Westminster, London, and T. 8S. Duncan. 

A is an oil chamber attached to the landing wheel axle or the 
floats. Bisaram andCanaircylinder. B and C are connected 
together and are fixed to the machine framework. The cylinder 
C is provided with an internal perforated guide D embracing 
the outside of the oil chamber A and with a packing extension E 
therefor. A piston F fits inside the ram B and is united to the 
foot of tne oil chamber by a rod G. With the device fully ex- 
tended oil is poured into it to a level which submerges the end 
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of the ram B. This oil finds its way into the air cylinder C 
through the perforations in the guide D. It also enters the 
inside of the ram B through the clearance round the rod G. 
Air at a pressure sufficient to support the machine is pumped 
into the air cylinder. The air pressure finds its way to the 
interior of the ram B through the hole H. The outside of the 
ram B is tapered. Therefore, on impact, as on landing, the 
cushioning effect is graduated. The oil collected within the 
foot of the ram B with the piston F serves as a dashpot to ease 
the return of the parts when the shock of landing is overcome.— 
April 19th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


9986. July 9th, 1915.—Larue, T. Oldfield and J. A. Schofield, 
Central Ironworks, Boothtown, Halifax, Yorks. 

This invention is applicable to a sliding, surfacing and screw- 
cutting lathe. Its object is to provide means whereby only one 
of these three motions can be put into engagement at one time. 
The handle A has three positions determined by the ball catch 
B, It carries an excentric stud C, which engages through a die 
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with a slot D in a member E secured to the end of a shaft F. 
This shaft carries a key G which can be engaged with the clutch 
teeth H or J according as the sliding or surfacing feed is required. 
In the intermediate or neutral position of the handle A a plunger 
K can enter the race D when the cam member L is suitably 
operated. This cam member is connected up to the serew- 
cutting control in such a way that it has to be rotated before the 
nut can be engaged with the leading screw.—April 19th, 1916. 
11,125. July 31st, 1915.—Founpry MovunpiInc MAcHINE, 

Harrison and Co., Limited, St. Mark’s-street, Lincoln, and 


another. 
This machine consists of side frames A, held together by bolts 
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B and the bottom plate C, a turnover table D, and a lifting 
table E, The lifting table is carried by two rods F passing 





through guide sleeves G, and is operated by means of the hand 
lever H through the agency of the shaft J balanced at K and 
provided with two curved arms L, which engage rollers M 
journalled beneath the table. The turnover table D can be 
fixed horizontally by means of catches N, one of which can be 
moved past the corner of the table when it is desired to rotate the 
table. The table is slotted at P so that there may be bolted 
to it a top and a bottom pattern plate QR. With the bottom 
pattern plate uppermost the bottom flask is placed in position 
on the table D, and, after being clamped to the pattern plate, is 
rammed with sand. The table is then turned over, the table K 
lifted up, the clamps removed, and the flask rested on the board 
S. The flask and board are thereafter drawn out on to the 
brackets T and the former removed. The moulding of the top 
flask is carried out similarly.-April 19th, 1916. 


MISCELLANEOUS. 


7263. May l4th, 1915.—-AppaRatTus FOR PNEUMATIC Con- 
VEYING OF Soutps, The British Thomson-Houston Company, 
Limited, 83, Cannon-street, London, E.C. 

A is a centrifugal compressor delivering air to the pipe B. In 
this pipe a Venturi section C connected to a hopper D is pro- 
vided. The data are so chosen that the pressure at the smallest 
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diameter of the Venturi section is equal to or less than that of 
the atmosphere. Thus the solid to be conveyed, such as saw- 
dust, ashes, grain, can be fed into the conveying pipe by gravity 
alone or even against gravity.—April 19th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 


On one of the patents given below £35 and on each of the 
remainder £26 have been paid in renewal fees. 


No. 24,227/08.—Furnaces; grates. A chain or travelling 
grate, of the kind in which the links are of such shape that the 
outer periphery of the grate at the parts extending over the 
guide wheel forms an interrupted circular arc, is provided with 
a vertically adjustable stripper which forms a closure between 
the grate and the fire-bridge. The ends of the shaft which 
serves to support the stripper are adapted to slide in guides. 
The stripper is raised or lowered by arms connected to rods by 
means of bolts, the rods serving to support the shaft. Siedle, 
F., Vienna. 

No. 24,328/08.—Bearings. In bearings for the inclined drums 
of rotary furnaces, kilns, &c., of the kind in which the downward 
tendency of the drum is counteracted by a slight inclination 
of the bearing rollers, the bearing plates of a set of four or more 
rollers are connected together by arms and rods in such a manner 
that they are constrained to turn together on pivots. Fellner 
and Ziegler, and Helbig, A.B., Germany. 

No. 24,347/08.—Mine props. Relates to telescopic mine 
props, and consists in raising the upper member of the prop by 
mechanism which is independent of and detachable from the 
prop, and is placed between an adjustable abutment on one 
part of the prop and a fixed abutment on the other part. Som- 
mer, F., Germany. 

No. 25,191/08.—Rolling metals. In a continuous rolling 
mill for tubes and the like in which an axially movable mandrel 
is employed with a series of pairs of ved rolls surrounding it, 
each pair rotating at a different velocity from the other pairs, 
the pair rotating at an intermediate velocity is arranged to 
determine the speed at which the mandrel is driven through the 
tube. Gewerkschaft Deutscher Kaiser Walzwerk Dinslaken, 
Germany. Dated December 2nd, 1907. 

No. 25,393/08.—Ordnance ; sights and methods of sighting. 
The angle between the line of sight and the axis of the bore of 
the gun corresponding to a given horizontal range is automati- 
cally adjusted, as the gun is elevated, to give the correct angle 
for firing at a target such as an airship, at the same range but 
with a large angle of sight, so that when the sight is —— to 
bear upon the target the gun is correctly elevated. rupp 
Akt.-Ges., F., Germany. Dated January 27th, 1908. 

No. 25,432/08.— Ammunition ; cartridges; ammunition 
receptacles, Consists in providing a greasing device at the place 
of withdrawal of ammunition holders to come into operation 
when ammunition is withdrawn. Frommer, R., Hungary. 

No. 25,538/08.—Rolling metals. I-bars with parallel flanges 
are produced by first rolling bars with the ordinary tapered 
flanges and then acting on these flanges with bers, such as 
rolls, with parallel surfaces, which are pressed simultaneously 
against the inner and outer surfaces and the edges of the flanges, 
and thereby force the metal inwards and laterally. ‘To prevent 
the formation of fins the outer edges of the flanges may be 
bevelled. Sack, H., Germany. 
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THE STRENGTH AND WEAR OF LOCOMOTIVE 
TIRES. 
By E. L. AHRONS, M.I. Mech. E. 
No, I. f 
In his presidential address of 1914 to the Insti- 
tution of Locomotive Engineers, Mr. A. J. Hill, 


“M. Inst. C.E., Chief Mechanical Engineer of the 


Great Eastern Railway, stated that the cost of engine 
and tender tire renewals—materials only——-was in 
1895 .052d. per mile. In that year the average 
tensile strength of the tire steel was. about 40 tons 
per square inch. The express engines of the 2—4—0 
type weighed about 42 tons in working order, and the 
weights on any one pair of wheels, both engine and 
tender, varied from 12} to 142 tons. In the case 
of certain 2-4-2 tank engines the weights reached 
15} tons on two pairs of wheels. The maximum 
weight on goods engines with 4ft. llin. wheels was 
134 tons per axle. Nearly twenty years afterwards 
the ultimate tensile strength of some classes of tires 
had in certain ¢ases increased up to 60 to 70 tons 
per square inch. Mr. Hill went on to add that the 
cost of tires in 1895 of £10 per ton had increased 
roughly in the same proportion as the quality, and 
the mileage life to the extent of about 10 per cent. 
The heaviest passenger engines of the 4—4-0 class 
had increased in weight to 512 tons, of which the 
7it. driving wheels carried 173% tons. The goods 
engines had increased in weight to about 45 tons 
and the weight on the driving wheels to over 16 tons. 
Mr. Hill estimated the cost of tire renewals to have 
almost doubled, and to have become .1d. per mile. 

In 1889, when the writer assisted in testing a large 
number of tires on the Great Western Railway, the 
material was generally specified to have an ultimate 
tensile strength of 35 tons per square inch, with a 
minimum elongation of 25 per cent. in a gauged 
length of 2in., though 40 tons tenacity was specified 
in some instances. Actual tests showed a variation 
from 36 to 42 tons per square inch with the grain 
and from 35 to 40 tons across the grain. In the latter 
case the percentage elongation was considerably less. 
These tires were all by British makers, and the tests 
referred to were made from worn tires which had 
seen long service. A Krupp tire taken off one of the 
District Railway engines in 1885, having been put 
on in 1871, showed as much as 49.4 tons per square 
inch with the grain and 44.7 tons per square inch 
across the grain. This tire ran 193,447 miles with 
a load of 16 tons 18 ewt. on the pair of wheels, and 
contained a higher percentage of carbon (.52 per cent.) 
and of silicon (.27 per cent.) than was then (1871) 
usual in British practice. The percentage elongation 
with the grain was 17.6. In the discussion on Pro- 
fessor Arnold’s paper on ‘“ Bessemer Steel Tires ”’ 
(‘* Proceedings,” Institution of Civil Engineers, 1888) 
Mr. Aspinall stated that at that time he had large 
numbers of tires of steel manufactured by the open- 
hearth process, giving a tensile stress of over 46 tons 
per square inch, and he had never known one of them 
to fail. Some of these tires contained the following 
percentages :—Carbon, .65; silicon, .28; sulphur, 
-09; phosphorus, .06; and manganese, .86. 
Generally speaking, however, twenty-five years 
ago tires of a tensile strength of more than 40 tons 
per square inch were looked upon by locomotive 
engineers with suspicion as not being ductile enough, 
and consequently liable to sudden fracture; and 
for some years the Lancashire and Yorkshire Railway, 
in accordance with Mr. Aspinall’s remarks quoted 
above, was almost alone in specifying a tensile 
strength of not less than 46 tons per square inch for 
engine tires of Siemens steel with an elongation of 
20 per cent. in 3in. In 1890 the writer tested a 
number of new tires for the Great Western, which 
showed a tensile strength of 41 to 444 tons per square 
inch and an average percentage elongation of 30 
to 324°/, in 2in. 

In 1898 Siemens acid steel tires had increased in 
tenacity to 42 to 52 tons per square inch, with an 
elongation varying from about 23 to 15 per cent., 
but some extra hard tires were being rolled of 56 tons 
per square inch tenacity, with an elongation of only 
10 per cent. in 2in. The amount of carbon in engine 
tires had risen to .6 to .65 per cent. In the case 
of a tire which had a tensile strength of 50 tons per 
square inch the carbon was .62 and the silicon -28 per 
cent. To stand the drop test hard tires were some- 
times oil-hardened, by being heated to a dull cherry- 
red and cooled in oil. The chemical composition of 
the tires was left to the manufacturers, except that 
the newer specifications stipulated that the quantities 
of sulphur and phosphorus should not in either case 
exceed .05 per cent. 

One important main line in 1900-5 specified a 
tensile strength of 46 to 49 tons per square inch, and 
at the present day has increased the tensile strength 
required for two classes of tires to 50 to 55 tons and 
55 to 60 tons per\square inch, whilst those for the 
heavy express engines are required to stand no less 
than 60 to 65 tons per square ingh. The standard 
British specification of to-day also divides tires into 


three classes as follows :— 
B. C. D. 
Tensile breaking strength, tons 
persquareinch.. .. .. 
Minimum elongation, per cent. 
in 2in. ae ee) -6,% 18-15 “. 13-11 .. 10-8 
In addition to the falling weight and the drop tests. 


42-48 .. 50-55 .. 56-62 





Although the German firm of Krupp was turning 
out tires of 50 tons per square inch tenacity early in 
the “ seventies,’ the Prussian State Railways recently 
did not generally use tires of a higher tensile strength. 
The standard specification for engine tires is a 
minimum of 44} tons per square inch, whilst tender 
tires vary between 31} and 38 tons per square inch. 
In Austria engine tires varied from a minimum of 
31} to a maximum of 47.6 tons per square inch 
tenacity. 

The British standard falling weight test, in which 
a weight of one ton falls 10ft., 15ft., or 20ft. on to the 
tires, allows for a deflection in tires of more than 3ft. 
internal diameter of one-eighth of the diameter in 
the cases of classes B and C, and of one-tenth of the 
diameter for hard tires of class D. In Germany, 
not only the internal diameter of the tire but also 
the thickness is taken into consideration in deter- 
mining the deflection. The momentum of the 
falling weight.is 3000 metre-kilogrammes, equivalent 
to one ton dropped 9.7ft. The specified percentage 
deflection of the tire, estimated on the outside 
diameter D, the thickness being ¢, is 

D s — 65 
100 10 
the dimensions being in millimetres. This formula 
gives a greater deflection than the standard. British 
specification. For instance, a tire 6ft. 6in. diameter 
on tread and 3in. thick works out at— 
1980-75 — 65 
100 10 
18.8 per cent. of 78in. = 14. Tin. 

The standard British specification allows one- 

eighth of the internal diameter, which in this case 


= 18.8 per cent. 





Hughes—“ Proceedings,” Institution of Mechanical 
Engineers, 1909. In 1888 Mr. Aspinall—‘“ Proceed- 
ings,’’ Institution of Civil Engineers—stated that the 
wear of a good 6ft. 6in. tire on a coupled engine carrying 
15 tons on a pair of wheels was about jin. for 40,000 
miles. It would appear from the context that Mr. 
Aspinall was probably referring to tires having a 
tensile streagth of 46 tons per square inch. The 
thickness when new was not given, but Lancashire and 
Yorkshire standard 3in. tires was no doubt in mind. 
The writer has attempted to obtain-a proportionate 
figure for the wear of tires which takes into account 
the mileage obtained from a wear of zsin., the tensile 
strength, the diameter, and the weight on the 
wheels. A number of tires from different classes 
of passenger engines (with brakes on the wheels), 
which had been taken, off when worn out, were 
selected. Specimens had been taken from the worn 
tires, and the tensile strengths both with and across 
the grain were ascertained. The total mileage and 
the wear being known, the number of miles run 
per zzin. of total wear—including re-turning—is 
given. To this mileage 4 per cent. is added for single 
engines, 3 per cent. for four wheels- coupled engines, 
and 2 per cent. for six wheels coupled engines, to 
allow for ordinary and imperceptible slipping. No 
percentage is added for carrying wheels. A weight of 
fifteen tons on the pair of wheels was taken as standard, 
and as it seems reasonable to suppose that the wear is 
approximately proportional to the weight, the mileage 
may be taken as inversely as the weight. This is not 
strictly correct, as it takes no account of the increase 
and decrease of rail pressure due to the effect of the 
balance weights ; but as the majority of two-cylinder 
engines have two-thirds of the reciprocating masses 


Taste I.—Wear of Driving Tires of 7ft. Single Engines. 
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tBu 6. | + 4p.c. | | i 
}\| 16 0 218,857 | 1 6,839 | 7,112 | 7,586 | 1,084 | 38.87- 33.01 35.94 30.17 
2| 16 0 274,893 | 1%, 6,545 | 6,807 | . 7,261. | 1,037. | 36.98 37.79 | 37.39 27.73 
3] 16 0 223,423 | 1 6,206 | 6,454 6,981 | 997 | 38.80 29.59 |. 34.20 29.16 
4} 15 10 200,515 | 1 6,266 | 6,517 6,734 | 962 | 42.74 32.91 | 37.83 25.44 
5 | 15 10 235,178 | 1 7,349 | 7,643 | 7,898 | 1,128 | 38.89 37.85 | 38.37 29.40 
| | | { 
TaBLe Il.—Wear of Driving Tires, 6ft. 6in. Coupled Engines. 
) ! 
| + 3 p.e. 
6| 11 10 220,926 | 43 | 7,364 7,585 5,815 895 37.44 31.88 34.66 25.81 
71 11 5° | 209,348 | 421 6,978 7,187 5,390 829 37.10 35.35 36.23 22.89 
i eae | 374,009 | 4% | 10,539 10,855 8,141 1,253 38.71 39.74 39.23 31.93 
9) 1110 | 273,009 | 1 | 8,532 8,788 6,591 1,014 39.44 39.85 39.65 25.57 
10} 1110 | 278,972 | 1 8,718 | 8,980 6,885 1,059 35. 66 28. 66 32.16 32.94 
11} 11 10 | 211,928 | 1 | 6,623 | 6,822 5,306 816 38.24 39.20 38.72 21.09 
12 | 11 10 223,528 | 1 | 6,985 7,194 5,514 | 818 35.83 35.48 35. 66 23.80 
13| 1110 | 254,546 | 1 | 7,954 | 8,193 6,282 967 33.42 33.55 33.49 28.86 
14] 1110 | 298424} 1 | 9,326 | 9,606 7,365 1,133 46.48 38. 66 42.57 26.62 
15 | 1110 | 214,308 | § | 7,652 | 7,881 | 6,043 930 37.84 37.09 37.47 24.81 
Ms 11 10 | 229,632 | 1 | 7,176 | 7,391 | 5,666 872 38.84 37.79 38.32 22.75 


would amount to 9in. American standard specifica- 
tions of 1900 stipulated the following minimum 


values :— 
Elongation in 2in. 


Passenger engines 100,000 Ib. = 44.6 toms .. 12 per cent. 
Freight engines  .. 100,000 lb. = 49.1 tons .. 10 per cent. 
Switching engines 120,000 lb. = 53.6 tons... 8 per cent. 


For additional information reference may be made 
to the first of a series of articles on the ‘‘ Testing of 
Materials for Rolling Stock,’ which: appeared in 
THE ENGINEER of July Ist, 1898. Tables showing 
the composition and strength of tires at that time 
are given. 

Wear of Tires.—The thickness of new tires on 
tread used formerly to be about 2}in., but has been 
generally increased to 3in. The minimum thickness 
when worn should not be less than Il3in., but tires 
are generally considered to be worn out when reduced 
to l}in, thick. On the Lancashire and Yorkshire 
Railway (Hughes, ‘ Proceedings,” Institution of 
Mechanical Engineers, 1909) for wheels over 5ft. 8in. 
diameter, the final re-turning limits the thickness to 
a minimum of 1 jin., and for wheels 5ft. 8in. and under 
to lfin. They would then be allowed to run until 
jin. had been worn away, provided, of course, that 
they were sound and in good condition. In 
Germany the minimum allowable thickness is lin., 
and the minimum for the last re-turning in the lathe 
is 1.2in. The height of the flange must not be less 
than lin. or greater than 1.42in. It is, however, 
unusual to allow the worn thickness to descend below 
1.4in. On the Belgian State Railways the thickness 
of new tires varies according to the class of engines 
between 63mm. (2.48in.) and 76mm. (3in.). The 
minimum thickness allowed is 30mm. (1.18in.). 
If the depth of a hollow place worn in the tread 
reaches 5mm., or the thickness of the flange at a 
point one-third of its height from the root is reduced 
to 18 mm., the.tire has to be re-turned. 

With regard to the actual wear of locomotive tires, 
the only published data of which the writer has know- 
ledge are those given by Mr. A. J. Hill—‘* Proceed- 
ings,” Institution of Civil Engineers, 1895—and G. 





balanced, the comparative variation will be limited 
to the amounts of the reciprocating masses and the 
differences in the distance between cylinder centre 
lines. Thus, if the weight on the wheels were twelve 
tons, the mileage plus percentage for slip would be 
reduced in comparative value to ij of the actual 
figure to compare with the standard engine having 
fifteen tons on the wheels. As the number of revolu- 
tions is inversely proportional to the diameter of 
the wheels, the mileage, corrected as above, for the 
weight is divided by this diameter. This figure (:) 
so obtained is divided by the ultimate tensile strength 
of the tire—the mean along and across the grain 
being taken—and the result 7 gives a comparative 
value of tire wear in which all the variables have 
been taken into account, except the effect of curves. 

For example, taking the tires mentioned above as 
quoted by Mr. Aspinall, the actual mileage per #zin. 
wear would be 10,000, which would become 10,300 
when the 3 per cent. for slip was added. No correction 
for weight is necessary, as the load on the wheels 
is the standard one of fifteen tons. The value of ¢ 


for a 6ft. 6in. wheel would be a = 1585, and, 





assuming the tensile strength of the tire to be forty- 
six tons per square inch, the comparative value 


ox ee is 34.4. This is rather higher than most 


= 


of the values which the writer has worked out. 

In Table I. are given the results for five 7ft. single 
engines, driving wheels only. These engines ran 
entirely upon a road exceptionally free from curves 
during the whole period of the records. The average 
mileage of the driving tires was rather over 230,000 
and the value of the comparative tire figure r 
was from 27} to 30, except in one case, in which 
it was only 25.4. All the tires were of Bessemer 
steel. 

In the case of the 6ft. 6in. coupled engines—Table 2. 
—the values of 7 are in most cases somewhat less than 
those for the 7ft. single engines. The writer ascribes 
this to the fact that these engines ran over roads 
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of which the curves were considerably more severe, 
so that the wear of the tires would be greater. 

In the case of the 6ft. coupled engine, it will be 
noticed that the tensile strengths of the tires of 
engines 19 and 20 are extremely low, but in spite 
of this these tires ran a large mileage. The chemical 
analyses of these two tires showed only a trace of 
carbon, although they were nominally of Bessemer 
steel ; in fact, the tire of engine 20 was in effect of 
iron with an admixture of manganese. These 
analyses are given as a matter of interest. 


Engine 19. Engine 20. 
Carbon Trecs + ne 
Silicon ite 028 .. - 003 
Manganese .. - 195 . 259 
Sulphur - 047 - 030 
Phosphorus... Pes eee -052 -045 
Iron (by difference) oe abv eo ee 99.663 


In Table IV. are given similar particulars for three 
engines with 5ft. 9in. wheels, which have been selected 
on account of the large mileage run by the tires. 
They are not, however, comparable with the engines 
in the previous tables, as a very large proportion of 
this mileage was run when the engines had no brake 
blocks on the wheels. No. 25, like all the previous 
examples, had tires of Bessemer steel, but in Nos. 24 
and 26 the tires were of crucible cast steel. 

The writer has also attempted to deal similarly 


THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. XII.* 
WIRING FOR LIGHTING. 


For electric lighting in factories the following 
systems may be considered:—{1) Screwed steel 
conduit, (2) plain conduit with grip fittings, (3) C.T.S. 
wiring, (4) lead-covered V.I.R. wiring, (5) H.W.S. 
| wiring, (6) Stannos wiring, (7) cleat V.I.R. wiring, 
(8) wood casing, (9) Niphan wiring. Systems (1), (2), 
(3), (8) and (9) have already been described. In the 
case of system ‘No. 4, V.I.R. cables, having a 
lead sheath to protect. them from dampness are 
employed. These cables are made with single, twin 
or triple conductors, and are fixed by means of small 
| brass saddlés or clips. Ordinary switches, plugs, 
| fuse boards, &c., are used, but should be fitted with 
special glands so that a good water-tight joint can 
be made with the lead sheatli. The system is fairly 
cheap to install, but is liable to mechanical damage 
during erection and when in use; and corrosion due 
to chemical action and electrolysis may affect the 
lead sheathing. Systems 5 and 6 may be taken 
together, as they are very similar in design, 
although each is claimed to have advantages over 
the other. Both systems are similar to No. 4, the 


TABLE Ill.— Wear of Tires of Git. Coupled Engines. 


oe 3 p.c. | 
7 10 10 209,424 1 6,545 6, TI 4,720 | 787 33.54 33.18 33.36 23.60 
18 10 10 215,669 +§ | 867,189 7,405 5,184 | 864 36.43 35.92 | 36.71 23.53 
19 10 10 204,277 1 6,384 6,576 4,603 | 767 26.67 26.38 26.53 28.91 
20 10 10 214,013 1g 7,134 7,348 5,143 | 857 25.05 . 21.17 | 23.11 37.09 
21 10 10 219,848 Hg 7,328 7,548 5,285 | 881 34.27 33.45 | 33.86 26.00 
22 12 10 201,298 1} 5,592 5,760 4,800, | 800 42.54 42.96 | 42.75 18.72 
23 11 10 264,835 1 8,276 8,525 6,536 1,089 37.23 36.34 | 36.79 29.60 
TaBLe IV.—Engines with 5ft. 9in. Coupled Wheels. 
| | + 3p.c. | | 
24 11 10 411,349 1} 11,426 11,768 | 9,022 1,569 37.65 35.36 36.50 | 42.85 
25] 12 0 | 344,147 lt 9,560 9,847 | 7,878 | 1,370 | 36.01 | 35.51 | 35.75 | 38.32 
26/ 1110 | 318,862 | 1} 8,858 9,124 | 6,995 | 1,217 | 40.46 | 38.90 39. 68 | 30. 66 


with the Siemens-Martin open-hearth steel tires, of 
which particulars were given by Mr. Hughes— 
“* Proceedings,” Institution of Mechanical Engineers, 
1909. Unfortunately, it is not clear whether the 
figures given related to tires of a tensile strength 
of 40-42 tons per square inch or 46 tons per square 
inch, so that the values of 7, which are given for 
both tensile strengths, are only approximate. 


TaBLe V.—L. and Y. Open-hearth Steel Tires. 











| Value of r. 
Class | Dia. Weight |Amount{Value ———_—_—_- 
of of Average) on | of of | For 46 For 42 
engine wheels miles. wheels.| wear é. |tons perjtons per 
| sq. in. | sq. in 
Ft. in. Tons. | Inches. 
4-4-0 7 3* 227,500 16.5 | 1.047 §|1063) 22.6 25.3 
4-4-2 | 7 3* 140,000) 17.5 | 1.016] 694 15.1 | 16.5 
2-4-2 5 8* 195,000) 17.4 | 1.14 1130 24.6 | 26.9 
(tank) | | 
0-6-0 5 1* 170,000' 15.0 | 1.453] 735) 16.0 | 17.5 
0-8-0 4 6* 140,000 15.4 | 1.5 680 «(14.8 16.2 
Radial 
wheel | 
tires 3 7} 127,500 12.3 | 1.266] 709 15.4 16.9 
Bogie 
wheel | 
tires 3 03 280,000 7.5 | 1.313] 1097 23.8 26.1 











* Driving wheel tires. 


The results in Table V. cannot, however, be fairly 
compared with those in Tables L—IV, for in the latter 
case only selected tires which had run more than 
200,000 miles were taken, whereas the Lancashire 
and Yorkshire tires include the average mileages of 
all tires. If the average of all tires had been available 
in Tables I.-IV., the values of 7 in them would pro- 
bably be considerably decreased. 

The increased wear due to the effect of continuous 
brakes was specially noted by Mr. Hill—** Proceed- 
ings,’ Institution of Civil Engineers. In _ the 
following table are given the results for Great Eastern 
Railway 0-6—0 tank engines of the same class, having 
4ft. wheels :-— 


Taste VI.—0-6-0 Tank Engines, 4ft. Wheels. 














| Miles run | Weighton| Value | Value | Tons per 
Refer- | per .jsin. driving of of square 
ence. | wear. wheels, | T. inch. 
Tons. S 
(a) | 4502 13.25 1014 25.3 40 
(b) | 2197 13.65 510 12.75 40 
(ce) | 5892 13.65 1367 28.49 | 48 
| 
(a) ) Shunting and goods traffic ; no continuous brakes ; tires 


of 40 ton steel, 

(6) Passenger traffic on Enfield branch, with continuous 
brakes ; tires of 40 ton steel. 

(ce) Passenger traffic on Enfield branch, with continuous 
brakes ; extra hard tires of 48 ton steel. 


The Enfield branch is particularly severe on tires 
owing to the large number of stops to be made. 
There are fourteen stops in a total distance of 
10? miles. 








 chiet difference being that the protecting sheath is 
|made of a special alloy, giving almost as much 
| flexibility as the lead, but having a much greater 
resisting power as regards mechanical damage. One 
of the advantages claimed for these systems is that 
the sheath can be used as a return conductor, thus 
considerably cheapening the installation cost. When 
this is done various kinds of special apparatus must 
be used to connect the sheath to switches, ceiling roses, 
plugs, fuse boards, &c., all of which call for somewhat 
special knowledge on the part of wiremen, which to a 
certain extent counteracts the saving otherwise gained. 

Often the sheath return idea is ignored, the system 
being installed in the same way as system No. 4, 
twin and triple wires and ordinary switches, roses and 
fuse boards, &c., being used, the only special appli- 
ances needed being bonding clamps to ensure elec- 
trical continuity of the sheath for earthing purposes. 
The same defects are presented as by system No. 4, 
but to a lesser degree. System 8 (wood casing) was 
dealt with in the previous article. Nowadays it is 
seldom used in factories, but under certain condi- 
tions it is satisfactory. Its chief disadvantages are 
poor protection from mechanical injury, liability to 
cause trouble if fixed in damp positions, and difficulty 
of suitably earthing the system. 


DISTRIBUTION. 


This is carried out very much on the same lines as 
power distribution, except that unless the lighting 
units are exceptionally large they are grouped, and 
the wires looped from one point to another. Three 
ampéres is the maximum permitted for each circuit, 
which may feed anything from one’to a dozen lamps, 
according to candle-power and supply voltage. All 
these circuits are supplied through a series of double- 
pole fuse boards placed in convenient positions, these 
in turn being supplied through a central distribution 
board, which is fed directly from the generating plant 
switchboard. 

LAMPS. 


The fixing of lighting points is a matter that requires 
very careful consideration. First, it must be decided 
whether it. is desirable to adopt general or individual 
lighting. In most cases it will be found that both 
forms can be used with advantage. For general 
lighting the half-watt lamp is well worth considering, 
and can now be obtained from 120 candle-power to 
3000 candle-power on a 100-volt supply and from 
200 candle-power to 3000 candle-power on a 200-volt 
or 250-volt supply. The mercury vapour lamp is 
another type of lamp that demands consideration. 
The current consumption is remarkably lew, being 
only about -45 watts per candle-power, and the lamp 
ean be obtained for 50 to 500-watt circuits and for 
candle-powers ranging from 300 to 1000. The chief 
defect of the lamp is the somewhat objectional colour 
of the light. For such places as foundries, stores, &c., 





however, these lamps are quite satisfactory. For large 
lighting units in positions subject to excessive vibra- 
tion arc lamps might be considered. For individual 
lighting ontinary plain pendants with metal filament 


* No. XI. appeared May 5th. 


lamps of from 16 to 50 candle-power are most suitable 
in dry situations or where corrosive fumes are not 
present. In damp situations the lamps should be 
enclosed in water-tight well-glass fittings, either 
attached directly- to the conduit or supported by 
C.T.S. or Niphan flexible connections. All such fittings 
should be earthed either by using a three-core flexible 
or by making connection to the metallic sheathing. 
In places where corrosive fumes are present special 
porcelain well-glass fittings should be used. All 
portable apparatus should be fitted with ‘ wire” 
lamps, or if only very small candle-power be needed 
carbon lamps might be used, as the ordinary tungsten 
lamp are not particularly suitable for the rough 
usage these fittings usually get. All such apparatus 
should be of the Admiralty pattern, even if the 
supply voltage does not make it imperative. The 
increased cost is not great. 3 


CONTROL, 


The method of local switching and the best types of 
switches for given conditions do not always receive 
adequate attention. For general lighting it will 
usually be found most convenient to group the switches 
in some central position, such as at the foreman’s 
office. For individual lighting switches should be 
placed as close as possible to the point to be controlled, 
or in the case of counterweight fittings one switch 
placed in a convenient position might be made to 
control ten or a dozen fittings, each fitting having a 
switch holder for independent control. Under all 
ordinary conditions the standard pattern flat type 
switch with an earthing contact can be used, but for 
particularly wet places a water-tight ironclad switch 
should be employed. In chemical factories or in any 
places subject to corrosive fumes the all-plain porcelain 
switch would be suitable, or if desired a special 
water-tight pattern can be obtained for use with 
C.T.S. wiring. Distribution boards should be of the 
ironclad Home-office pattern, except for wood casing 
or cleat installations working at a low voltage, in 
which cases ordinary pattern teak-cased boards can 
be used. 


C.T.S. WIRING FOR LIGHTING. 


As regards C.T.S. wiring, the installations may be 
divided into three classes, as follows :—Class A: 
All buildings, such as chemical works, salt works, 


VHA: 


4 














Fig. 67—SECTION OF CEILING JUNCTION BOX 
dyeworks, powder works and magazines, bleach works, 
paper mills, tanneries, soap works, oil and petrol 
stores, bacon factories, laundries, baths, washhouses, 
cold stores, breweries, stables, jetties and workshops 
and factories where damp or corrosive conditions 
exist, and rolling mills, collieries and other places 
where fittings would be subject to mechanical damage 
in addition to corrosive action. Class B: All buildings 
in ferro-concrete or brick and unplastered, where the 
wiring is to be concealed throughout and wires sunk 
in walls and ceilings ready for making good, all ceiling 
fittings, distribution boards, &c., to be fixed when 
the decorations are completed. Class C: Private 
houses of every description, banks, offices, shops, and 
similar places in which it is desired that the wires 
shall be concealed throughout or partly or wholly 
run on the surface, as occasion may demand. All 
workshops and factories which are clean and dry and 
the wires run on the surface of the walls and ceilings. 
As shown in the table published in Article No. IX., the 
types of C.T.S. cables obtainable are single-core circular 
cables, suitable for all classes of concealed wiring and 
for surface wiring ; twin or multi-core circular, which 
is also suitable for the three classes A, B and C, 
and particularly for long runs and for main and sub- 
main cables feeding distribution boards ; also for laying 
direct in the ground, Flat-section twin and three- 
core cable is suitable for use in connection with 
installations under Class C; also for surface wiring 
and concealed work in dry situations. Special fittings 
such as junction boxes, distribution boards and lamp 
holders are only required in connection with work 
carried out in places similar to those enumerated 
under Class A. 

For installations under Class B ordinary switches, 
distribution boards, &c., can be adopted ; whilst for 
installations under Class C a neat junction box is 
utilised. As twin-flat and three-core flat wirés are 
used under Class C installations, the use of this box 
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will obviate loops to switches, &c., and so considerably 
simplify the methods of wiring and save expense. 
Any kind of switches, &c., may be used.” For installa- 
tions under Class A corrosion-proof fittings are made. 
A ceiling type junction box is made of porcelain and 
allows the cable ends to dip into the inner sealing 
chamber, divided by partitions to separate the poles. 
The chambers are fitted with a semi-liquid material 
of an insulating and waterproof nature, so as to 
effectually keep out moisture and corrosive vapours 
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Fig. 68—METHOD OF WIRING JUNCTION BOX 


or gases—-see Figs. 67 and 68. The fitting is easily 
fixed and by fitting the outer cup with the sealing 
liquid before screwing it up, the whole is completely 
sealed. It forms either a two or three-way connector 
box and allows the ordinary loop in system to be 
carried out ; whilst it also acts as a ceiling rose from 
which the C.T.S. leads are taken into the corrosion- 
proof lampholder. Another special fitting is a wall 
type junction box—see Fig. 69. 

Sealing is carried out on the same principle as 
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Fig. 69—WALL TYPE JUNCTION BOX 








above described, but the box is adapted for fixing on 
the wall. The leads up to three per way may be 
brought in or taken out in any direction. The down- 
ward leads must have a little slack allowed, so that 
the interior may be lifted out when required. A 
five-ampére special tumbler switch is also made 
as shown in Fig. 70. The switch made in 
porcelain or in galvanised iron, the latter being 
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Fig. 70—SECTION OF C.T.S. SWITCH 


adopted where the switch is liable to. me- 
chanical damage. It will be seen that the switch 
is contained in a chamber separate from that which 
contains the connecting terminals for the wires. 
This enables the wireman to connect up and deal 
with the ends of the wires without interfering with 
the mechanism of the switch. The sealing of the 
ends and terminals is effected by filling up the top 
chamber with the special semi-fluid compound, 
which is forced up the leading-in tubes to a higher 





level, when the top cap is screwed on, thus giving a 
longer sealing path. The switch is operatcd by a 
link motion, and gases are effectively prevented 
from entering along the operating spindle by means of 
the oilseal. This eliminates the necessity of providing 
a packing gland. 

A lamp holder specially designed to prevent corro- 
sion of the terminals and lamp cap and to supersede 
the ordinary acid-proof fitting is also supplied, 
the chief advantages claimed for it being :—(1) The 
contact terminals, &c., and the lamp cap are protected 
from corrosive agents ; (2) it is water-tight and may 
be used under water; (3) the lamp is automatically 








' Fig. 71—C€.T.S. OFFICE WIRING 


locked and cannot be taken out by anyone un- 
acquainted with the holder construction. 

A special wall plug has been especially designed for 
positions where it is essential for the apparatus to 
be completely water-tight. It complies with the 
Home-office regulations, which call for the use of a 
separate earth conductor in the flexible cable. When 
the socket is fixed to the wall it allows the plug to 
be withdrawn either vertically or horizontally. In 
use the plug is secured to the socket by means of 
the clamping ring, and a brass cap is provided to 
take the place of the socket, thus protecting the plug 
connections from moisture and fumes under all 
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Fig. 72—A SWITCH AND FUSE BOX 


circumstances. Rubber ring. grip packing glands 
are supplied in both the plug’ and socket portions for 
taking the incoming and outgoing C.T.S. cables. 
Entrance glands are made of ebonite and are used 
in conjunction with distribution boards, main 
switches, fuses and wall plugs having- iron cases. 
They are also useful as a means of connecting up 
to any special apparatus and provide a convenient 
and-reliable method of bringing the wires and cables 
into any of the above accessories." At the same time 
they provide an air-tight joint and prevent fumes 


for the wires, but when the caps are screwed down 
the rubber ring is compressed, thus forming an air- 
tight joint. Under exceptional circumstances a 
small quantity of Chatterton or similar compound 
is run round the wires at the glands as an extra 
safeguard. Special rubber washers can be obtained for 
fitting between the glands and case into which they 
are screwed. Distribution boards may be of the 
ordinary water-tight iron-clad pattern, having heavy 
cast iron cases with hinged solid fronts. 

The type of porcelain or slate bases and fuse 
carriers used is a matter for discretion, but ail metal 
work should be substantial. It is most important 
that a first-class heavy case be used and that the 
door be an air-tight fit. Ifrubber jointing is supplied 
it should be removed and greasy asbestos packing 
substituted. A strip of the outer sheathing cut 
from C.T.S. wires will also provide a reliable packing. 
The cases should be galvanised and finally coated 
with bitumastic paint if fixed in corrosive situations. 
All holes should be tapped to receive glands, the 
usual dimensions being gin. and jin. conduit threads 
for circuit wires and larger according to requirements 
for the main cables. The iron cases should conform 
with the requirements enumerated for distribution 
hoards. The handle, whether at the side or in the lid, 
should operate through a gland. A switch and fuse 
combined in one case form the best arrangement. 
Lead, porcelain and ebonite saddles and cleats 


may be used for fixing the wires and cables, the 
last two being the least affected by corrosive con- 
ditions. 

The erection of the wires and cables hardly calls 
for any description, as they are fixed in a similar 
lead-covered 


manner to ordinary wires saddled 
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Fig. 73—-METHOD OF CLEATING C.T.S. WIRES 


direct to walls and ceilings. They are, however 
very much easier to handle, and they can be bent to 
any desired shape without injury. Under excep- 
tional circumstances it is advisable to use ebonite or 
porcelain cleats for securing the wires, as explained 
in the previous article. When switch wires are to 
be sunk in walls it is sometimes an advantage to 
enclose them in a tube to allow for an extra switch 
wire being drawn in at a later date. Some examples 
of C.T.S. lighting wiring are shown in Figs. 71, 72, 
and 73. 


SELECTION OF SYSTEM. 


In dry situations or works of such nature that 
mechanical injury to the wiring is not likely to occur, 
either wood casing or the cleat system might be 


-| employed, but neither would be suitable if the material 


handled were of an inflammable nature. The ultimate 
choice between the two systems is determined mainly 
by cost. The C.T.S. system is now used very, 
extensively for factory wiring, and there can 
be no doubt that under the most severe con- 
ditions it is very satisfactory. In damp situa- 
tions where no mechanical injury is to be feared, 


systems 4, 5, or 6 would apply, the _prefer- 
ence being for systems 5 and 6 carried out with 


insulated lead and return. -When mechanical injury 
has to be provided against, which is generally the 
case, systems 1 and 2 would apply, but for exces- 
sively damp places system No. 1 would be used. 
System No. 9 is practically out of the question for 
general wiring, but may, as in power wiring, be 
usefully employed for portable apparatus. In all 
cases, except, perhaps, on very low voltage installa- 
tions, 600 megohm C.M.A. eables should be used, and 





entering the cases and attacking the ends of wires. 
The entrance holes of the glands are an easy fit 


for, high voltage work it is better to employ the 
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2500 megohm grade. The approximate cost of 
wiring per point, with ordinary switching, and using 
600 megohm C.M.A. cables, works out as follows :— 
No. 1, 24s.; No. 2, 20s.; No. 3, 258.; No.. 4, 15s.; 
No. 5, 16s.; No. 6, 16s.; No. 7, 12s. 6d.; and No. 8, 
lds: These figures, based on the estimates of Speedy, 
Eynon and Co., of Adelphi, refer to normal prices, 
and not those which prevail at present. Moreover, 
they do not include lamps or fittings. It is to be 
noted that whilst Speedy Eynon contend that the 
C.T.S. system is slightly more costly than screwed 
tubing, the makers of C.T.S. wires and cables claim 
the reverse. 








THE BRASHER AIR BREAKWATER. 


RaTHER more than a year ago a section of the coast of 
New Jersey, where hotels and villas for summer occupancy 


eee 








one of his experiments upon a rather modest scale, and with 
somewhat imperfect age ew However, his air break- 
water proved decidedly effective when put to a fairly 
severe test, and the area of foaming water lying imme- 
diately above his subaqueous air pipe proved an effective 
barrier against the breakers. In Fig. 2 is given a view 
showing, in the white area, the effect of the air on the | 
waves. It caused the latter to collapse, and the remaining | 
motion transmitted shoreward was so moderate that a | 
vessel could safely have remained at the wharf and re- 
ceived freight. It is true, however, that this particular | 
position was not exposed to the sweep of the open ocean 
and, therefore, could not be compared with the New | 
Jersey littoral. If the engineers of the Eastern States | 
were not prepared to adopt Mr. Brasher’s proposals, he 
found those of the Western litoral more willing to listen | 
to him. Some people out on the Pacific coast. heard of | 
the Brasher air breakwater, and to them the scheme made | 
a strong appeal. Upon the entire length of the Pacific | 
coast of the United+States there are really only four | 
harbours, and two of these have been made fairly secure 
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Fig. 1—BRASHERZAIR BREAKWATER 


have been built, was ravaged by a succession_of south- 
easterly storms The breaking seas cut deeply into the | 
sandy shore and smashed into bits jetties and groynes | 
built there tor protection against just that sort of attack. 
More than that, the buiidings near the sea were either | 
partly undermined or seriously menaced. The residents 
had spent many thousands of dollars in trying to safeguard 
their property, but the jetties and the bulkheads have 
uniformly proved to be of but momentary service in this 
direction ; none of them could withstand for any time a 
severe frontal attack on the part of the sea. 

Both the State and the General Government were asked 
to come to the rescue, but the engineers of the United 
States Army, after a most careful examination, decided | 
that it would cost millions of dollars to rear any sort of a 
permanent breakwater likely to be of real benefit. In 
consequence, the property owners are migrating and 
moving their homes. Just about the time of the storms 
referred to above, while the legislature of New Jersey had | 
under consideration the possible relief of the endangered | 
coastal property, and was studying different sorts of jetties | 
and bulkheads and other torms of beach protection, Mr. 
Philip Brasher, a young engineer and graduate of Princeton 
University, laid before the authorities a novel suggestion. | 
This was, in brief, that instead of employing permanent 
obstructions to arrest the seas he proposed to rob the waves 
of their power to do harm by means of an “air break- 
water,” or screen of bubbies rising from the waterbed at a | 
suitable point off shore and directly across the line of | 
advance. of the storms that occasioned the worst havoc. A 
di tic sketch of the system is shown in Fig. 1. 

To say that the scheme appeared revolutionary to the 
run of engineers and groyne builders would be expressing 
it mildly. Wellnigh with one accord they declared the 
project impracticable and visionary. If heavy pilings, 
carried “deep into the sand, thick planking and stout 
bracings could not halt the waves how, they asked, would 
instable bubbles of air be of the slightest use in checking 
the onrush of the surging waters? Mr. Brasher did not 





receive much encouragement’at the State Capital, Trenton, 
and yet what he had to offer was not an unsubstantiated 
theory. Some years before he had conducted a number 
of experiments upon a scale calculated to furnish sugges- 
tive and valuable data. 





For instance, at Crutch Island, Maine, there is a quarry, 
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| by building permanent} breakwaters at great expense. 
The rest of the sea coast offers really no shelter when 
certain winds are blowing. The land either rises rather 











porters, or cableways, while in others wharves have been 
built and rebuilt to enable the goods to be loaded and 
unloaded during periods of favourable weather. When 
| storms have swept upon the coast many of these piers 
| have been washed away, and it is conservative to say that 
| hundreds of thousands of dollars, if not millions, are 
| sacrificed annually in this unequal contest with winds 
| and waves. 

At El Segundo, California, the Standard Oil Company 
| built a pier extending out from the shore a distance of 
4100ft. It was the third effort on the part of that concern 
to provide a shipping point by water for the oil obtained 
from the Southern fields of California. In February of 
1915 a gale carried away 2000ft. of the pier, and it seemed 
that the rest of the structure was doomed should another 
gale follow. ‘The engineer in charge determined to give 
the Brasher scheme a trial, for he realised that if the 
remaining 2100ft. of the wharf were wrecked the Company 
would, in all probability, abandon El Segundo as a point 
of shipment by sea, which would have entailed’ a very 
substantial sacrifice commercially. 

The installation proposed by Mr. Brasher was to consist 
of three sections: one 120ft. long placed 145ft out from 
the pierhead and arranged at right angles to the axis of 
the pier, and two others, each 100ft. long, reaching out 
sidewise from the seaward end of the wharf, and also at 
right angles to its axis. These sections were of iron pipe 
4in. in diameter, perforated every 6in. The two flanking 
sections were joined immediately with the main supply 
line, but the outlying section was fed by two connections 
extending from the pier to each end of that piping and 
feeding toward the common centre. The purpose of this 
was to supply enough air to make certain of clearing the 
pipe from an overload of sand should the pipe in the course 
of time become heavily buried. Indeed, this very thing 
happened, and Mr. Brasher was able to show that the air 
could break through the seal and open up for itself a 
passage surfaceward. 

The arrangement of the piping is shown in Fig. 3. The 
120ft. section was laid in water 30ft. deep and was 
steadied by clamps secured to stakes or uprights 5ft. long 
which were carried into the sand by the weight of the 
pipe. (See the enlarged view in Fig. 3.) The laying of 
the pipe was accomplished quite easily. The assembled 
section was hung in slings supported by casks, and when 
the latter were brought into proper alignment the slings 
were payed out until the pipe settled easily upon the 
sea-bed. In order to facilitate the laying of this outer 
breakwater, a part of the connecting air-supply line was 
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gradually that a sufficient depth for shipping can be 
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Fig. 2—AIR BREAKWATER IN 








ACTION AT CRUTCH ISLAND 


the wharf of which is so exposed that, when the wind sweeps | beach. And yet, commerce has called for venturesome 


from a certain direction, it is out of the question for vessels | efforts to overcome these difficulties. 


In some cases 
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AIR BREAKWATER AT EL SEGUNDO 


made of flexible hose, and this made it possible quickly 
to join up afterwards the 3in. iron pipe sections reaching 
to the pierhead and joining the compressed air line 
extending shoreward upon the wharf. The two 100ft. 
sections flanking the head of the wharf were also floated 
into position and laid by means of casks and slings. 

The air-supply service consisted of two high-pressure 
compressors having a combined output of 2000 cubic feet 
of air per minute. These compressors, which formed a 
permanent part of the oil plant, were situated back on 
the shore at a distance of nearly two miles from the so- 
called breakwater, and it has been estimated that leakage 
along the line probably cut down the available supply at 
the breakwater to something like 1500 cubic feet per 
minute. They were, as has been said, high-pressure 
machines, but Mr. Brasher emphasises the fact that high- 
pressure air is not needed for his system. All that he 
requires is just pressure enough to overbalance the hydro- 
static head, and this, he declares, would always be found 
sufficient to break away any overlying sand that might 
gather between periods of service. He recommends 
compressors capable of delivering a large volume of air at 
lower pressures. Ordinarily, the air breakwater would 
not be expected to operate in depths of much over 50ft., 
and at a —* of 251b. would, he maintains, suffice 
for the purpo 

About the middle of January last the Pacific coast was 
swept by a violent storm that did an enormous amount of 
damage to property along the coast. The installation at 
El Segundo had fortunately been made ready for service, 
some weeks earlier, and was available for trial at the time 
of the gale. The waves ranged in the neighbourhood of 
from 12ft. to 15ft. high, and followed very quickly upon one 
another, and it is considered certain that the seas would 
have seriously injured the pier, if they had not carried it 
away, had it not been for the intervention of the air 





to lie there and load. It was there that Mr. Brasher made | vessels are loaded and unloaded by means of aerial trans- 


breakwater. For 23 hours the compressed air was fed 
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steadily into the perforated conduits under water, ‘and the 
action of the rising bubbles robbed the waves of their 
harmful surge, and left them so subdued that they rolled 
shoreward without, it is said, even jarring the wharf when 
the storm was at its worst. The total outlay for the 
running of the compressors was about £12, and at this 
modest expenditure the Standard Oil Company saved a 
property that was worth a great many thousands of 
dollars in itselt, and-meant the continuance of business 
valued far beyond this. 

The theory upon which Mr. Brasher bases his breakwater 
is very simple. He points out that, except where the 
draught is shallow, and the wave loses its balance and 
tumbles bodily forward, the undulation is local, while the 
vibratory impulse catising that undulation alone moves 
onward through the water, and that, hence if this trans- 
latory impulse be interrupted the wave effected will squat 
and no longer have its full power to propagate a second 
of its kind. The air bubbles rising from the perforated 
pipe have an explosive action, expanding as they do on 
their upward course, and this function disrupts the wave 
mass and effectually disturbs the rhythm and the con- 
tinuity of its particles. Therefore, the billow fails of 
support and suddenly colla; 3 

e air breakwater must ape far enough off shore 
to intercept the waves in their full swing and before they 
have reached shallow water, where they begin to break 
and tumble, for otherwise, the air bubbles have but a 
trifling effect in combatting the waters. 

Mr. Brasher claims for his system a very flexible pro- 
tective power, especially for temporary applications. For 
instance, where wharves, breakwaters, sea walls, and allied 
structures are in the course of construction, they could be 
safeguarded from storms until finished and strong enough 
to stand of themselves. Again, where breaches are made 
or injury done to existing structures, further harm could 
be prevented by the temporary employment of an air 
breakwater. Dredging operations at exposed points 
could be continued uninterruptedly, despite bad weather, 
by an outlying bulwark of this description ; and finally, 
in the case of a stranded vessel, the surf could be held off 
and salvage operations expedited by recourse to an air 
breakwater, which might actually be supplied with air 
from the imperilled ship’s compressors. 

An application similar to that last mentioned was made 
during the salvage work on the U.S.S. Yankee, which was 
wrecked in October of 1908 off the coast of Rhode Island. 
One of the men engaged in the wrecking operations stated : 
‘“‘ The breaking seas were powerless to pass the line of air. 
Before the air was turned on the seas were boarding the 
ship fore and aft, causing her to grind very much on the 
rocky bed, and making work very disagreeable. After 
the air was turned on in the ‘ breakwater,’ it was as if 
the ship were in a lagoon, while seas were breaking heavily 
outside.” 








THE USE OF REVOLVING DISCS FOR PLYING 
MACHINES. 


At the meeting of the Institution of Civil Engineers of 
France, on March 3lst, Monsieur A. Brancher submitted 
@ communication on the ‘‘ Support and Progression in Air 
of Circular Revolving Discs.”” He held that the success 
of the aeroplane ought not to prevent proper consideration 
being given to other types of flying machines, the failure 
of which hitherto was mainly due to insufficient power. 
He has conducted experiments with discs revolving about 














& vertical axis with the object of using their properties of 
self-support ani stability for flying machines. These 
experiments show that the discs support themselves in 
the air and advance. If they are incurved the stability is 
increased. Further improvement is effected by per- 
forating them in a prescribed manner. 

The experiments have been conducted with a machine 
which gives a vertical spindle speed of revolution of from 
1000 to 1500 per minute. The dises, of cardboard, wood, 
or fabric on a metal framework, are rotated rapidly by this 
machine, and when the proper has been reached are 
liberated. The direction of flight and the curve of 
ascension are observed. 

Later experiments have been carried out with two discs 





in the same plan coupled together and revolving in opposite 
directions. These discs have openings somewhat 
analogous to those of certain fans. M. Brancher has 
made a model, one-tenth full size, of a machine which 
would have discs 5 m. 600 in diameter, a length of 10 m. 
200, and a height of 1 m. 400, and would weigh 470 kg. 
The axes of the discs can be inclined in a fore and aft and 
in a transverse direction. The discs are coupled together 
by a differential gear similar to that used in motor cars. 
The annexed sketch shows the machine in elevation and 
plan. It is intended to drive the model by an electric 
motor. The cheeks J, and J,, which surround about one- 
quarter of the discs, have been found to improve the action 
of the apparatus. 

According to M. Brancher the advantages of this type 
of flying machine are that the centre of pressure coincides 
with the centre of figure, instead of being displaced, as in 
rectangular planes. The work of support is the same for 
all parts of the disc. 

The centre of gravity and the centre of traction tend to 
coincide with the centre of pressure. 

The discs, owing to their gyroscopic action, give a better 
stability than that secured by secondary means. 








OBITUARY. 


SIR CORBET WOODALL. 


THe death occurred at Torquay on Wednesday 
last of Sir Corbet Woodall, whose name has been for 
so long associated with the Gas Light and Coke Com- 
pany. He became a director of that undertaking in 
1897, and was made its Governor in 1906. Under 
his direction the company enjoyed continued and 
increasing prosperity, and to him were due many 
innovations which not only helped in bringing this 
about, but also enhanced the well-being of its 
employees. One of his first acts was to establish a 
sales department, which proved a great success. 
He it was, too, who, following in the steps of Sir 
George Livesey, of the South Metropolitan Gas Com- 
pany, instituted a system of co-partnership, by 
which all the company’s servants have a direct 
interest. in its welfare. At the present moment, 
we believe, over £150,000 worth of stock is held by 
the workers. He also established a school for 
young apprentices, who are taught in specially 
designed workshops in the company’s Horseferry-road 
establishment all the practical details of gasfitting. 
This school has also proved to be a great success. 
It is safe to say, however, that in nothing did he 
himself achieve greater success than in gaining the 
respect and affection of those who worked ‘under him. 
’ Sir Corbet entered the Institution of Civil Engineers 
in 1872, and was made full member in 1877. He was 
twice President of the Institute of Gas Engineers. 
His services as an expert in gas supply were in con- 
tinual request, and he was a frequent and valued 
witness in the Committee Rooms of the Houses of 
Parliament in connection with Bills concerning this 
branch of engineering. He was a magistrate for 
Kent and Honorary Colonel of the 12th Battalion 
of the County of London Regiment. He was seventy- 
five years of age. 


JOHN D. PARKER 


Tue death took place on May 5th in Glasgow, of Mr. 
John D. Parker, M. Inst. C.E., formerly assistant engineer 
to the Clyde Trust, afterwards associated with Sir William 
R. Copeland’s firm, and for the past seven or eight years in 
business on his own account. Mr. Parker, who was in 
his seventy-third year, was born at Beith, Aryshire, and 
received his early training in the office of Mr. David Smith, 
a well-known Glasgow civil engineer and land surveyor. 
His apprenticeship completed, he entered the service of 
the North British Railway Company under the late Mr. 
James Deas, who had succeeded his father as engineer- 
in-chief to that company. In 1869, when Mr. Deas was 
appointed engineer to the Clyde Navigation Trust, Mr. 
Parker went with him as assistant. While in that service 
he was associated with many schemes in connection with 
the development of the harbour of Glasgow, and in par- 
ticular with the Kingston Dock on the south and the 
Queen’s Dock on the north side of the harbour. Leaving 
the Clyde Trust service sometime in the eighties, Mr. 
Parker became connected with the late Sir William R. 
Copeland’s firm, and the execution of many important 
water, drainage and other engineering undertakings 
carried through by it came under his spetial supervision. 
In 1909, about two years after the death of Sir William R. 
Copeland, Mr. Parker was joined in establishing a business 
by his son, Mr. W. A. Parker, and during the subsequent 
period the firm has carried through numerous engineering 
schemes of importance, including the Kelso burgh water- 
works, the Glenquey Reservoir and the tidal basin for the 
London and Glasgow Engineering and Shipbuilding 
Company at Govan, now absorbed in the extensive works 
of Harland and Wolff, Limited. 





JOHN F. WOLFF. 


Tue death is announced as having taken place on the 
15th inst. at his home at Wandsworth Common of Mr. 
John F. Wolff, the senior partner and managing director 
of the firm of J. F. Wolff and Co., Limited, engineers, of 
Westminster. Besides holding this position, Mr. Wolff 
was chairman and managing director of the Railway 
Signal Company, Limited, and director of the Horsehay 
Company, Limited, the Globe Pneumatic Engineering 
Company, Limited, and of Ransomes and Rapier, Limited. 
He was sixty-four years of age. 





BOOKS OF REFERENCE. 


Dersy has fallen into line with other towns in publishing 
a book concerning itself, or perhaps it would be more 
accurate to say that its Chamber of ( Commerce has done 
so, for the title of the volume is, ‘‘ Commercial Year Book 
of the Derby Chamber of Commerce,” and it has e3a 
officially issued by the Chamber “in the interests of the 
trade and commerce of Derby and district.”” The book 
follows more or less the lines of similar volumes relating 
to other towns which have preceded it. There is, first 
of all, a list of members of the Chamber of Commerce, 
and then a history of the Chamber itself. Then there 
are some statistics concerning the County Borough of 
Derby, its sewerage and sewage disposal works, its water, 
gas and electricity supplies, its tramways, markets, postal 
and telephone facilities. Then comes an exceedingly 
interesting and well-written historical sketch of the 
town, this being followed by articles on “ Derby as a 
Manufacturing and Distributing Centre,” ‘‘ Derbyshire 
Coal and Iron Industries,’ ‘‘ The Industries and Com- 
merce of Derby,”’ in which particulars are given concerning 
banking, iron and engineering, locomotives and _ rolling 
stock, structural iron and steel work, malleable iron, 
‘*Derby Castings,” stove grates and kitchen ranges, 
flanged pipe lines, refrigerating, electrical, sugar and other 
machinery, cold saws, cranes, motor cars, mining instru- 
ments, rivets, bolts and nuts, colliery machinery and 
apparatus, brass, &c. Textiles, surgical elastic appli- 
ances, trimmings and smallwares, tapes, elastic webs, 
silk, lace, sewing cottons, dyeing, corsets, uniform clothing 
‘and equipment, porcelain, marble and alabaster, stone- 
ware, glass, lead, wire, electrical cables, leather, paints, 
colours and varnishes, drugs, &c., chemicals, malting and 
brewing, printing, cardboard box making, coachbuilding 
and turret clocks. Then, somewhat curiously, there is 
interpolated a short reference to Chesterfield, a town 
lying 24 miles north of Derby, after which some 35 pages 
are devoted to information concerning imperial and 
foreign trade, and then, again curiously, there is an 
article on Burton-on-Trent. Finally, are a ¢lassified 
trade index in English, French, Russian and Spanish, and 
a list of manufacturers’ trade marks, trade names and 
brands. The book is well got up and printed, and the 
only thing which we have noticed as missing is a map of 
the town, the inclusion of which would have added to the 
value of the book as also to the interest of the historical 
sketch. 


Ir is very difficult indeed to. say anything regarding 
“* Kempe’s Engineers’ Year-book ’’—published by Crosby 
Lockwood and Son, price 15s. net—that we have not said 
before, but it is quite easy to say nice things about it, for 
it is certainly one of the most useful books of reference 
of its class that is published. Apparently it thrives on 
war, for the 1916 issue contains more pages tharr ever, and 
some quite new features have been embodied in it, among 
these being French, Spanish and Russian translations of 
the trade terms used in the section of the book devoted ‘to 
the ‘ Classified. Directory of Advertisers’ and Buyers’ 
Guide.” These lists should be most useful to the foreign 
buyers of the book, since it is the foreign equivalents 'of 
the terms, which are in alphabetical order. Then, again, 
the present volume contains new contributions by leading 
authorities on the catenary curve, hyperbolic functions, 
astronomy in ‘field work, engineering drawings, pro- 
perties of beams, steel roof framing and covering, rail- 
way signals, reinforced concrete roads, aerial ropeways, 
friction clutches, thrust bearings, electric drills, magnetic 
chucks, blast-furnace practice, air compressors, hydro- 
electric plants, pumps, house drainage, engine design 
and efficiency, mechanical draught, materials of con- 
struction, gas and oil engines, electrical plant, workshop 
ventilation, metallurgy and photo-copying—a_ truly 
wonderful list of new things. But even these are not all. 
The section on coal and general mining and the sections 
dealing with cranes, power transmission, machine tools 
and bearings have been considerably improved; while 
much valuable data has been introduced into the eight 
sections dealing with machine practice and mechanical 
engineering. In addition to the foregoing, the whole 
book has been revised and brought up to date, and it may 
certainly be regarded as being a very good 15s. worth. 


Tue thirtieth—1916—edition of ‘‘ Kelly’s Directory of 
Merchants, Manufacturers and Shippers of the World,” 
which is published by Kelly’s Directories, Limited, 182- 
184, High Holborn, London, W.C., has just been sent to 
us. With the exception of the data referring to districts 
which may be described as being actually in the war zone, 
the whole of the vast collection of references contained in 


‘this most useful book have been corrected and brought 


up to date, a most praiseworthy achievement when the 
questions of the difficulties of the present situation and 
depletions of staffs are taken into consideration. In the 
preface a strong appeal is made, in view of the stupendous 
** movements of trade and of the inevitable changes which 
the war will bring about, to manufacturers and merchants 
to study near and distant markets closely, and particularly 
the “awakening outskirts of the Russian Empire, the 
vast expanse of China, and the promising lands of South 
America.” The book is excellently fitted for helping 
in this direction. There is no need for us to describe its 
contents ; they are too well known, but we may say that, 
in addition to the headings in the sections referring to 
various countries being either in French or in the language 
of the country as well as in English, there are indexes 
to trades in French, German, Spanish and Russian, the 
last name appearing for the first time in the present volume. 


Tue present edition of the “‘ Public Schools Year-book ” 
is the twenty-seventh annual issue of this publication, and 
it to have been brought fully up to date. Its 
chief interest as far as engineers are concerned is that, 
for those who propose that their sons shall fs gl the 
engineering profession, particulars are given of the engi- 
salons x: bg of the different schools. There is also, we 
notice, among a series of articles discussing various careers, 
one devoted to “‘ Engineering as a Profession.” For the 
general reader, be he ineer or not, there is much of 
interest in the book, for quite a lot of information regard- 
ing the foundation, history, carrying on, and achievements 
of our public schools is given. The book is published at 
5s. net by ‘‘ The Year Book Press,” 
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section steel, since its duty is only to support the interna! 
concrete lining, and is not taken into consideration when 
calculating the strength of the pipes. Moreover, the arms 
of the cruciform bar are all of the same length. This bar 


tube, though no doubt it assists in this direction. The | 
whole of the necessary strength is provided by the outer 
armouring and the steel tube; any further strength due 
to the concrete or inner armouring i: simply additional 


STEEL REINFORCED CONCRETE PIPES. 


AutruoucH the “ Bonna’”’ system of steel reinforced 





concrete pipes is and has for many years past been exten- 
sively used in France and other parts of the Continent, 
it has not been widely employed in this country. It has, 
however, been in successful operation for some years at 
three places, i.e., Swansea, Norwich, and Clydebank. Ina 
paper which he read in February last before the Concrete 
Institute, Mr. Charles F. Marsh, M. Inst. C.E., drew atten- 
tion to the *‘ Bonna” pipes and mentioned the fact that 
they were to be used in connection with Leeds water- 
works. The present would therefore seem to be an oppor- 











Fig. 1—METHOD OF STRENGTHENING END OF STEEL TUBE 


tune time to refer to the work which is being done at 
Leeds and at the same time to make general reference to 
the ** Bonna ” system of pipe making. 

The contract for the Leeds pipes has been carried out 
by Hughes and Lancaster, Limited, of 16, Victoria-street, | 
Westminster, who are the sole licensees for the system for 
Great Britain, India, the Dominions and the Colonies. 
The pipes are 42in. in internal diameter, and they are | 
intended to supplement the existing cast iron mains which 
convey the Leeds water supply between the outlet of the 
Blackmoor Tunnel at Seven Arches and the Weetwood 
Filter Beds, a distance of a little over two miles. The 








Tig. 2—ACETYLENE WELDING OF LONGITUDINAL AND CIRCUMFERENTIAL 


position at the present time is that, though all the pipes 
have been successfully made, the process of laying them 
has been suspended in consequence of circumstances due | 
to the war. The head under which the pipes will work | 
when in service is low, being only that due to 50ft. of | 
water. As wé shall show later, a pressure due to a head | 
of ten times this amount has been successfully dealt with. | 
In fact, it is one of the chief claims for the system that the | 
pipes are absolutely tight, no matter what head they are 
called to work under. 

The Leeds water has the effect of causing an incrustation | 





Fig. 4 


in cast iron pipes. That a concrete pipe does not to any- 
thing like the same degree suffer from this cause was one 
of the reasons which led Mr. C. G. Henzell, M. Inst. C.E., 
the Waterworks Engineer to the Leeds Corporation, to 
choose ** Bonna”’ pipes. “It is said of these pipes, and, in 
fact, of all concrete pipes, that they remain smooth and 
without furring or deposit for very long periods, whereas 
an iron pipe during the same time may become greatly 
reduced in carrying capacity or even entirely blocked up. 
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Fig. 5—OUTER ARMOURING 


For the benefit of those of our readers who are unfamiliar 
with the construction and method of jointing pipes made 
under the *‘ Bonna”’ system, we propose, in what follows, 
to give a brief description of both processes. To be ot | 





with, then, the pipes are made up round a thin tube of 
best quality Siemens-Martin steel. At Leeds the thick- 
ness used was only ;';in., but we believe that for absolute | 
ease in working this is rather thin, and that ;;in. would 
be a preferable thickness to use from this point of view. 
The concrete is not relied upon to give strength to the | 


|} tube. 


protection. 


It is customary to make the pipes near where they | 
At | 


are to be laid, so as to avoid difficulties in transport. 
Leeds the pipes are 10ft. in length. Each 10ft. length 
is made up of three sheets or sections. Each sheet, after 
being accurately sheared to correct size, is rolled to the 


desired diameter, and the edges, after being made to butt | 
In | 


together, are welded up by the oxy-acetylene process. 
the case of the two end rings or séctions of each pipe, 


| stiffness is obtained, for a purpose which we will mention | 
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Fig. 6—OUTER AND INNER ARMOURING 


later, by bending the last inch and a-half or so of the 
metal sheet in such a way that it embraces a strip of steel 
of greater thickness than the sheet, and rolling this strip 
with the sheet so that it forms a ring at the end of the 
The small sketch—Fig. 1— illustrates how the 
strip is embraced by the sheet, and it will be realised that 
when rolled and welded up considerable strength is imparted 
to the end of the tube. The next process in the making of 
the pipe is to weld the three pieces of tube together so as 
to form one pipe 10ft. in length, this welding also being 
done by the oxy-acetylene process. The two processes of 
longitudinal and peripheral welding are shown in operation 
in Fig. 2. 


is wound spirally on a form, similar to that used for the 
outside armouring, and longitudinal bars of the same 
cross section as are used for the external armouring are 
laid at intervals round the form parallel to its axis—exactly 
as in the case of the outer armouring—the points of inter- 
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Fig. 8—-JOINT FOR LOW PRESSURES 


section of the bars and the spiral being bound together with 
wire. A second cage is thus constructed, which, when 
drawn off its form, will just fit inside the steel tube. A 
small portion of combination thus formed is shown in the 
sketch Fig. 6. 

The casting of the pipes is done vertically and necessi- 
tates ‘the use of an external mould and of an internal 
collapsible core. It is generally the custom to cast the 
pipes in two rows, between which is laid a line of rails 
for the passage of a gantry. The latter serves two pur- 
poses. It carries a scaffolding furnished with a crane 
or with pulley blocks for lifting the moulds, finished pipes, 
&ec., and aiso a platform on which the concrete can be 











The armouring of the pipe is next proceeded with, and 
for this purpose special rolled steel sections have to be 
employed. ‘These sections vary in size with the size and 
stoutness of pipe and the pressures which have to be with 
stood, but they all have more or less the same cross-section, 
which is cruciform, three of the arms being more or less 
of the same length, while the fourth is longer. The 
actual strength and length of this limb and its relative 
length, as compared with that of the other three arms, 


| also varies with the diameter of the pipe being made and 


the pressure. To apply the exterior armouring the sheet 
pipe is threaded on a wooden form, which is provided with 
end pieces and trunnions so that it can be revolved on bear- 
ings—see the left-hand of the engraving, Fig. 3. Carrying- 
bars of a cross section similar to that shown in the annexed 
sma!l sketech—Fig. 4—which is drawn to a greatly enlarged 








Fig. 7—FIELD IN WHICH THE LEEDS PIPES WERE MADE 


scale, are then laid at regular intervals round the tube. 
and parallel to the axis of the latter. They are held in 
position by means of a rope, or in any other way, until the 
next process is carried out, which is that of the winding 
on of the cruciform armouring round the outside of the 
tube, and hence of the longitudinal bars. At each inter- 
section of the armouring with these bars the two are bound 
together with wire, so that when the winding of the 
armouring, which progresses spirally from end to end of 
the pipe, is completed, a cage of steel has been formed 
which in itself is fairly rigid and not readily distorted. The 
armouring is wound on with the long arm of the cross 
pointing inwards towards the centre of the pipe—see 
Fig. 5. The distance apart of the spirals of the armouring 
varies with the pressure to be withstood by the finished 
pipe ; the higher the pressure the closer to,ether the spirals. 
The interior armouring is formed much in the same way 
as the outside armouring, but it ismade with much lighter 





Fig. 3—WINDING REINFORCEMENT 


mixed. When casting a pipe the internal cage of armour- 
ing is slipped inside the thin steel tube, which has previously 
had its outside armouring wound on, and the whole is 
then arranged accurately vertical on a previously prepared 
bed or base mould. An ingenious collapsible core is then 
inserted inside the inner armouring—see Fig. 18, page 420- 
and accurately centred. The external mould, which is 
usually in several pieces, is then bolted round the outside 
of the outside armouring, care also being taken that the 
latter is accurately central in the mould. 

The concrete employed. is composed of two parts well- 
washed sand and one part cement. It is gauged with 
water to such a consistency that it will pour readily, and 
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Fig. 9—JOINT FOR HIGH PRESSURES 
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it is a desideratum that. the cement should be quick- 
setting, but still more so that the final setting should 
follow quickly after the initial setting, which need not 
be unusually rapid, so that there may be ample time for 
the mixing and pouring processes to be carried out. We 
understand that the Bonna firm uses in France a particular 
cement which is made in the neighbourhood of Grenoble. 
The initial setting of this cement is not unduly rapid, 
there being plenty of time to mix the concrete and run 
the slurry into the mould, but the final setting follows 
very closely after the initial setting, and within limits, 
of course, it is said to be impossible to mix the cement 
too wet. The concrete at Leeds is mixed in an iron trough 
fixed on a gantry—see Fig. 19, page 420—-sufficient concrete 
being mixed at one operation to form both the inner and 
outer coatings of concrete. In the case of Leeds the 
inner coating is lin. thick and the outer 2in. thick. When 
thoroughly mixed the concrete is poured down a shoot 
into the mould, a shutter in the end of the trough being 
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with an armoured concrete collar as in the case of the 
bitumen joint, and when completed has the form illustrated 
in Fig. 9, which also shows a portion of the concrete 
removed to expose thé armouring. 

To illustrate his lecture Mr. Marsh showed a number of 
views of pipes and special pieces. Some of these views 
we are enabled to reproduce herewith in Figs. 10 to 17 


lifted for the purpose. During the process of pouring 
the outer mould is sharply struck with wooden mallets 
to facilitate the escape of air and to consolidate the con- 
crete. The mould and core are removed as soon as the 
concrete has set, but the pipes are allowed to stand on 
the base moulds for some three to four weeks, during which 
period they are kept damp. They are then su‘liciently 


| 


| 
| 


notes. The conditions that must be established, according 
to Duddell, in connection with those high-frequency waves 
are as follows :—(1) The arc must be supplied by a steady 
source of pressure, preferably storage or primary cells ; 
(2) solid carbons instead of cored carbons must be used : 
(3) the resistance of the inductance must be low; and 
(4) the-cendenser must be constructed to stand high 

















Fig. 10-—-0.6 METRE PIPE CROSSING A CANAL Fig. 11—CONCRETE PIPE 
hard to be laid and jointed. The process of arranging’| inclusive. The method of armouring some of the special 
the moulds and of casting the pipes is shown in the three | pieces is, as will be observed, extremely interesting. So 


are the shapes of some of the special pieces themselves. 


views——Figs. 18, 19 and 20 on page 420—while a genera] 
It may be added that the pipes can be made of any 


view of the pipe casting field at Leeds is given in Fig. 7. 


‘The jointing of the Leeds pipes, which have not to diameter. Up to the present, we believe, the smallest 
withstand any great pressure, is carried out as follows :— employed is 12in. and the largest 90in. in diameter. 
In casting the concrete the outer coating is stopped off at The highest pressure to which pipes made on_ this 

















Fig. 12—-ARMOURING FOR 1.25 METRE VENTURI; PIPE 


each end of the pipes for a distance of some 2in., the steel 
being thus exposed. When the pipes are laid and butted 
up end to end there is therefore a recess 4in. wide between 
the two outer coatings of the two pipes, the depth of this 
recess being, of course, equal to the thickness of the outer 
coating—or, in the case of Leeds, 2in. This recess is run in 
with bitumen, and over the whole joint thus formed an 














Fig. 15—ARMOURING FOR SPECIAL BREECHES PIPE 


system have been worked .in service is, we believe, 
that due to 500ft. head. That was at Cardiff, and a test 
pressure due to 600ft. head was applied and withstood 
perfectly. As a matter of fact, two pipes jointed together 
were also tested to a very much higher pressure than this, 
with the object, if possible, of bursting the joint. The 
pressure actually reached was that due to a head of 
1255ft., or, say, 544 lb. per square inch. The joint was 











Fig. 13—ARMOURING FOR 1.1 METRE DOUBLE BEND PIPE 


armoured concrete collar 12in. wide and 3in. thick is cast, 
the armouring for this collar, consisting of cruciform section 





0.9 METRES IN DIAMETER AND 14 METRES LONG 


pressures and sudden changes in charge without breaking 
down. Poulsen and Collins made other discoveries, thote 
of the former relating to burning the are in hydrogen, the 
use of a copper and carbon electrode, and those of the 
latter relating to rotating carbon electrodes. 

An increase of current through an are involves a 
decrease of the voltage at its terminals, and vice versd. 
The curve connecting current and voltage (i and v) with 


| values of i as abscisse is called the characteristic curve of 


the arc, and it has.a negative gradient. If an are is operated 
on @ constant potential supply without steadying resist- 
ance or reactance, absolute constantancy can never exist, 
for an arc is a moving vapour stream, and is affected by 
by every air draught. If the current in the are decreases 


| momentarily, even by a very small amount, this causes an 


increase of the required arc voltage, and if the supply 
pressure is constant, it becomes too low for the are and the 
arc current decreases. This causes a further increase of 
the required voltage and a further decrease of current, and 
so, with increasing velocity, the current decreases and the 
are goes out. Upon the other hand, if the current increases 
momentarily, the arc voltage decreases, and with a con- 
stant supply voltage there is excess voltage available, 
which increases the current and still further decreases the 
are voltage, and again increases the current until ultimately 
the arc short-circuits. Hence on constant voltage supply 
the arc either goes out or short-circuits.. It becomes stable 
only if sufficient resistance or reactance is connected in 
series, so that the increase of voltage consumed by the 
resistance with an increase of current is more than the 
decrease of voltage consumed by the arc, and thus checks 
the increase of current. 

It is interesting to consider what happens if an arc is 
operated on a constant current circuit or with sufficient 
resistance in series with the circuit to steady the current 
and a resistance connected in shunt to the are. If the 
current passing through the arc momentarily decreases 
the arc voltage increases; hence, more current passes 
through the shunt resistance. If the resistance is so low 
that the increase of current through the resistance is more 
than the decrease of arc current, the resistance robs the 


| are of current, the arc current decreases, and its voltage 


| consequently increases. 


This sends still more current 


| through the resistance, thus further decreasing the arc 


| 
| 
| 
| 


current, and the arc becomes unstable and finally goes out. 

Let us now consider what happens if the are is shunted 
by a condenser, the current taken by which is proportional 
to the rate of increase of the voltage. With a sudden 
decrease of arc current and corresponding rise of are 
voltage, the condenser, even if small, takes a large current 
owing to the high rate of voltage increase, with the result 
that a condenser in shunt with an are makes the latter 
unstable and rapidly extinguishes it. But if an are be 





steel, as used for the pipes themselves, being slipped over 
the pipes before they are butted together. A sectional 
sketch of the joint is shown diagrammatically in Fig. 8. 
It is not to scale. 

When the pipes have to stand high pressures the joint 














Fig. 16—ARMOURING FOR CONICAL PIPE WITH 
HORIZONTAL BASE : 


not ruptured, but the packing of the plunger of the 
hydraulic pump was blown out and the test, in conse- 
quence, brought to a conclusion. 








Fig. 14—ARMOURING FOR 1.8 METRE PIPE WITH 1.1'METRE| 
BRANCH - 








OSCILLATIONS PRODUCED BY ELECTRIC ARCS. 


is formed, not by bitumen, but by means of a steel collar | 
just larger in diameter than the steel tube of the pipes, | 
the annular space between the collar and the tubes being SIXTEEN years ago Duddell demonstrated that when a 
caulked with lead pipes filled with gasket. It is to withstand ; condenser and self-induction in series were connected in 
the caulking and to give strength to the ends of the tubes | parallel with a direct-current arc oscillatory currents are 
that the steel strip above referred to, and illustrated in | set up round the circuit, their frequency being chiefly 
Fig. 1, is employed in the form of a ring at the ends of the | dependent upon the capacity and self-induction and by 
tubes. The joint when made in this manner is covered !' their adjustment the are could be made to emit musical 


Fig. 17—ARMOURING FOR VENTURI JUNCTION PIPE 





shunted by a capacity and inductance the effect may be 
different. A momentary decrease of arc current and corre- 
sponding increase of arc voltage send a current through the 
inductance and capacity, and may ultimately put the are 
out. The inductance, however, retards the current and the 
extinction of the arc is deldyed. If the condenser is not 
very large the current charges the condenser and raises 
its voltage until it becomes equal to the are voltage, thus 
tending to stop the flow of current into the condenser. The 
inductance in series with the capacity, however, maintains 
the current for some time, and so the condenser becomes 
charged at a pressure higher than the arc voltage, with 
the result that the condenser discharges back through the 
arc. The increase of arc current lowers the are voltage, 
and thus the condenser continues to discharge. With a 
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condenser and inductance connected in shunt to an are, 
the condenser alternately charges and discharges at a rate 
depending upon the values of the capacity and inductance. 
High frequency currents pass through the condenser 
inductance and arc, making the latter oscillating. 

With the Poulsen are energetic oscillations are-given 
at frequencies up to 3,000,000 per second. This are, which 
is used in connection with the Poulsen system of wireless 
telegraphy, burns in an atmosphere of hydrogenous vapour, 
and the are is formed between carbon and copper electrodes. 
The gas helps to cool the arc and has the effect of modifying 
its current voltage curve in sucha way that the oscillation 
effects are accentuated ; that is to say, it makes the curve 
more steep than if the arc were an ordinary open one. At 
the same time, the gas prevents access of air to the elec- 
trodes, thus eliminating oxidising or burning away effects. 
Inte the arc chamber extend the poles of a strong eléctro- 
ma i,the coils of which are in series with the arc, so 
that the exciting current is the same current which passes 
through the arc. The strong field between these poles 
acts on the are and keeps it steady, whilst the length of 
the ‘are is.maintained constant by rotating the carbon 
cathode. The carbons have frequently to be renewed, but 
the copper anode will last for two or three months. 
Although the desired periodic extinction of the arc is 
assisted very largely by cooling the electrodes with water 
and by the strong magnetic field, it is governed very largely 
by the relative magnitudes of the condenser and induct- 
ance. Choking coils should always be imposed in the 
main circuit. It is customary in Poulsen wireless installa- 
tions to rotate the arc slowly against a scraper, thus 
maintaining a square flat end. The arc is struck by sliding 
one of the electrodes forward and afterwards the arc burns 
on the edge of the carbon. An arc used without a magnetic 
field may be operated on a 400-volt supply and with a 
magnetic field on a 600-volt supply. One advantage of 
connecting the magnetic winding in series with the arc 
is that variations of the supply voltage are automatically 
cancelled as regards their influence on the oscillatory 
circuit. 








EXTRA HIGH-TENSION SERVICE BRANCHES. 


BeroreE the Scottish local section of the Institution of 
Electrical Engineers Mr. D. M. Macleod recently read a 
paper on the above subject. It deals with a- method 
of making service connections of moderate load 
capacity to extra high-tension ring mains where the 
distance of the new consumer from the nearest point on 
the existing main does not warrant the expense of looping 
in a cable of the full size of the main nor the installation of 
@ special switch-house on the route of the main. At the 
junction point the author uses a special extra high-tension 
tink box, which has proved quite satisfactory in practice. 
Specifications and preliminary sketches clearly defining 
the functions and conditions to be met were submitted in 
1907 to the principal manufacturing firms throughout 
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EXTRA HIGH-TENSION LINK BOX 


this country, but at that tithe the use of link boxes on 
11,000-volt circuits was considered a very darimg venture, 
and some Of the firms declined to tender. = 

The box described in the paper is made by Siemens 
Brothers, and _j¢ is shown in the accompanying drawing. 
Each main gfid service cable is brought into the box 
in such @ manner as to leave no doubt in the mind 
of the operator as to its identity. The link box consists 
essentially of a rectangular ‘cast iron box in three portions, 
so arranged as to facilitate assembly and jointing. The 
internal fittings consist of a number of porcelain cells, one 
tor -ach cable core. Through the bottom of the cell pass 
two studs one of which is in metallic contact with a bus- 
bar and the other is connected directly to one of the cable 
cores. To these studs are attached two main, contacts, 
which are connected together by means of a removable 
link as shown. ‘The porcelain cell is sufficiently deep to 
allow the link to be immersed in oil. Each cell is covered by 
a glass lid. In the centre of each link is a screwed hole, 
into which the operating rod is screwed when the removal 
or insertion of a link is necessary. The cells are assembled 
in groups corresponding to the number of phases, and 
they are embedded in a compound with which the greater 
portion of the cast iron box is filled. A bottom joint in 
the cast iron box gives great accessibility, inasmuch as 
it allows all the cable cores to be set in position and jointed 
up before the box is finally assembled. After this has 
been done nothing remains but carefully to wipe the lead 
of the cable to the brass glands of the box. 

The complete jointing of one of these boxes occupies too 
much time for the work to be carried out on site. The ring 
cireuit would, of course, require to remain open all the 
time the work was in progress, involving the risk of another 
section of the main opening under fault conditions, thus 





endangering the supply to a more or less extensive area, 
The difficulty is eliminated most conveniently by joining 
into the link box short lengths of cable of the required 
sectional area. This work can obviously be done either 
at the power-house or at the nearest available depdt. 
After assembly the box is transported en bloc to the required 
site, where two or more cable jointers make the requisite 
straight joints. Moisture inside the box is eliminated by 
ealcium chloride in an exterior vessel connected directly 
to the box by a tube. In practice it has been found quite 
feasible to take branch services off sections of cable 
controlled by balanced protective gear. At first sight it 
appears that taking off such intermediate services would 
disturb the static balance in the current transformer 
secondary circuits. Theoretically this is true, but when 
it is remembered that in actual service the balanced 
protective relay$ are usually set for operating on a full 
current of from 60 to 200 ampéres, it is at once apparent 
that there is ample margin within which it is possible to 
give a branch supply without materially impairing the 
efficiency of the protective system. Nevertheless, it has 
been found necessary to install a no-volt release at the 
supply or consumer’s end of such service branches, for 
otherwise the static balance is liable to be disturbed in the 
event of any sudden fluctuation of voltage, caused, for 
example, by a fault on the external circuit. Supplies 
given by these branches are subject to the disadvantage 
that they are liable to temporary interruption if a fault 
should occur on that portion of the ring main circuit 
off which the branch is tapped. But this is not a serious 
objection, for it is a simple matter to test out, disconnect 
the faulty section, and restore the supply over the sound 
portion of the ring main section. 








BEAMLESS SEARCHLIGHTS. 


In the nightly display of searchlights spots of light.can 
frequently be seen upon the clouds, whilst the beam is 
apparently absent. Amongst the general public the name of 
‘“ beamless searchlight ” has been given to this phenomena, 
and a belief has gained sonie currency that it is originated 
by a new kind of light. This view may be at once dis- 
missed. We need not remind our readers that the beam of 
light is caused by the illumination of particles of dust and 
moisture floating in the air, and it is obvious that a ray 
of light that would be reffected from a cloud would also 
be reflected from such particles. : 

Another explanation has therefore to be sought, and 
may be found in two directions. In the first place, it is 
obvious that if the atmiosphere is exceptionally clear there 
will be hardly any beam. Occasionally it is easy for an 
observer to get a very striking example of this effect. It 
is necessary that he should be in a position from which 
the greater part of the beam would be visible. He may 
then observe that whilst a distinct beam is seen near the 
earth it almost disappears at a higher altitude, and only 
reveals itself again by a bright spot on the clouds. By 
watching the synchronous movement between the visible 
portion of the beam and the bright spot, he may satisfy 
himself of the connection between the two, in spite of the 
long hiatus in which théreis no beam. “Moreover, it may 
happen that a beam will appear and dis&ppe®ar as the state 
of the atmosphere changes. A cloud of h t Blowing across 
it will, for e ple, at once render it visible. . The difficulty 
may be raised that the ordinary beamed and the ‘‘ beam- 
less’ searchlight are sometimes seen side by side. When 
this exists the explanation is to be found in the greater 
intensity of one of the lights. This light not only makes a 
beam itself, but by destroying the power of the eye to make 
eomparisons hides the feebler beam of the other, much as 
the moon hides the stars. 

But there is still another cause which may be studied 
when the clouds are fairly low; it was well seen a few 
nights ago. In this case the beam is accompanied by two 
spots of light, one much more intense than the other. 
The first spot is quite obviously connected with the beam, 
the second is separated by a variable distance from the 
first and may readily be taken by the casual observer to 
be due to an independent source of light. When, however, 
the observer is in a suitable position, he may notice that 
if he prolongs the ray in a straight line it passes through 
the second spot, and he will see that whenever the beam 
and the first spot move the second spot moves also in 
harmony with them. The explanation no doubt is that 
the beam strikes a thin cloud of vapour and passes through 
it. The first and more brilliant spot occurs at the entrance 
of the beam, the second and duller spot at its point of 
emergence, or, alternatively, by reflection from another 
cloud. In the interval when the ray is passing through 
the cloud the beam is lost, and the second spot appears 
therefore to bé beamless. 

By these two causes the phenomenon of the “‘ beamless 
searchlight ’? may be explained, and we need not cast 
about for mysterious devices which defy the commonly 
accepted laws of light. As a matter of fact, it is very rarely 
indeed that some trace of a beam cannot be seen by careful 
inspection at some part of the course, and it will then be 
found that the light is not one of the most powerful, and 
that the atmosphere is extraordinarily clear. 








PECULIAR BEHAVIOUR OF A THREE-PHASE 
MOTOR. 


AN extraordinary story concerning the behaviour of a 
three-phase motor is told by a correspondent of the 
Electrical World. During a heavy rain storm a five horse- 
power three-phase 220-volt motor erected in a garage 
suddenly stopped and started again in the opposite direc- 
tion and run for a few seconds. It then stopped again, 
reversed and blew the fuses. On replacing the fuses and 
closing the switch, the machine ran for several seconds in 
each direction and finally came to rest. The electrician 
who was called in to remedy the trouble was told that the 
machine had reversed its direction of rotation on two 
other occasions, and that the direction in which the rotor 
ran seemed to depend on the way in which the switch 
was closed. When the machine started in the wrong 
direction the switch was opened, and then after the machine 
had come to rest it was closed again. A voltmeter con- 
nected across the switch blades corresponding to phases 
1 and 2 indicated a pressure of 220 volts; across phases 





2 and 3 there were also 220 volts, but across phases 1 and 3 
the pressure varied from 0 to 440 volts, the voltmeter 
needle oscillating very much like that of a synchronising 
voltmeter. These readings naturally indicated that some- 
thing was wrong on the supply lines. Inspection showed 
that the motor was fed from two transformers, some 
distance apart, and that each transformer was connected 
in open delta. As the secondaries were properly connected 
it was suspected that the trouble was in the primaries, as 
the voltage of the secondary windings was normal. 
Further inspection disclosed a tie switch in between the 
primaries, and this switch was open. Consequently the 
transformers were on separate circuits and were being 
fed from separate sub-stations. On closing the coupling 
switch, thus. paralleling the sub-stations, the trouble 
vanished. Excessive‘load on one station, arising from the 
stormy weather, caused a reduction in the voltage of that 
station, and on one transformer, with the result that the 
motor acted as a balancer. Asa final remedy the motor 
was fed from one transformer only. ; 








THE SECTION MODULUS OF A PLATED 
GIRDER. 
: (By a Correspondent.) i 
In calculating the strength of plated rolled steel joists 
or other rolled or built-up sections, it is usual first to 
calculate the moment of inertia about the neutral axis 
and then divide by the distance of the axis from the 
extreme fibre to arrive at the section modulus. 
If the plating is symmetrical about the axis the modulus 
may be calculated more directly as follows :— 
If I,= the net moment of inertia of the joist(s), with 
deductions for rivet holes, 
M, = the net section modulus of the joist(s), 
d,= the depth of the joist(s), 
b = the net width of the plate(s) on each flange, 
t = the total thickness of the plate(s) on each flange, 
I, the net moment of inertia of the compound, 
M,= the net section modulus of the compound, 





d,= the depth of the compound. 
Then d,= d, + 2t, 
3 gs 
E= 3, +a, 
2 Ws 13 
21, , dj—d, b d, , di—d; b 
M.= “Aa her oc we Sie 
x a eee» 4 7 6 d, 
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approximately, the error in the last expression being that 
involved in assuming that d,* + d, d, + d,* = 3d, d,, i.e., 
an error of (d, — d,)* in 3 d, d,, é.e., 40 in 3d, d,, @ neg- 
ligible quantity except for shallow girders heavily plated. 


. M, = M, “ + btd,, the last term being the net area 
2 


of the plate(s) on one flange multiplied by the distance 
between the plates. 

In the same way, the section modulus about the 
X X axis of two holes, one in each flange, equals the area 
of one hole multiplied by the distance between the flanges 
on the pitch line. 

As it is usually the size of plates that is required, the 
section modulus being given, the last equation can be more 
conveniently written— 


bt = > M, which is in a form easily remémbered. 
1 
Ezxample.—A 16in. by 6in. R.S.J. has a gross section 
modulus = 90.7 cubic inches. Find the plate on top 
and bottom to increase the modulus to 160 cubic inches. 
The flange thickness at ljin. from centre line = .85in. 
The area of a }Zin. hole = .85 x }} = .8 square inches. 
The distance between the holes = 16 — 1.7 = 14.3in. 
The modulus of two holes, one in each flange = 14.3 .8 
= 11.4 eubic inches. 


The net modulus of the beam = 90.7 — 11.4 = 79.3 
cubic inches. 
Now, bt = 160 _ 79.3 = 
16 16+ 2¢ 


If t= §, bt = 10 — 4.6 = 5.4, and b = 8.6. 
.:. A 10in. by gin. plate top and bottom is suitable. 








ENGINEERING STANDARDS CoMMITTEE.—Report No. 75 of 
the Engineering Standards Committee dealing with British 
Standard Specifications for Wrought Steels for Automobiles 
has just been issued, and should prove of considerable value 
to the automobile indust Four classes of case-hardening 
and six classes of stamping steels commonly used in automobile 
construction are dealt with in the report and are designated 
“E, 8. C.” Steels. The question of Standard Steels for Auto- 
mobile purposes was first taken up by the Institution of Auto- 
mobile Engineers, which, in January, 1915, appointed a Com- 
mittee to prepare representative specifications with a view to 
their submission to and adoption by the Engineering Standards 
Committee as British Standards. ~The ifications were in 
due course submitted to the C ittee with a request that they 
should be communicated to the principal makers of these steels 
for their criticism, and the makers’ views thereon have received 
very full consideration, The Specifications which are now put 
forward as the British Standard for these classes of stcel deal 
with the chemical position, tensile breaking strength, yield 
ratio, elongation and reduction of area of the material, and are 
prefaced by a series of standard definitions of the metallurgical 
terms employed in the report with reference to the heat-treat- 
ment and testing of aut bile s As usual in the British 
Standard Specifications, gerieral clauses governing the inspection 
and tenting Of the material are also i uded “fhe Ce itt 
states that it is aware that other alloy steels than those dealt 
with in these Specifications are in use at the present time, and 
that it desires to point out that the issue of these Standard 
Specifications is not intended in any way to preclude the use 
of these steels, but merely to provide such a choice of steels of 
definite cc ition as. will meet the present general require- 
ments of constructi x Research Committee 
formed jointly by the Institution of Automobile Engineers and 
the Society of Motor Manufacturers and Traders is proceeding 
with further investigations into the physical properties of the 
Standard Automobile Steels and into the factors governing the 
tésting of the same. The report, the price of which is 7s. 10d. 
post free, may be obtained direct from the offices of the Com- 
mittee, 28, Victoria-street, Westminster, 8.W., and is published 
for_the Committee by Messrs. Crosby Lockwood and Son, of 
7,)Stationers’ Hall-court, E.C. 
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RAILWAY MATTERS. 





THE proposals as to forming a pool for the three Southern 
Scottish companies are not yet completed. 

Tue Swedish State Railways have now the Aga flash- 
light in all—about 825-—the distant signals and in over 


100 stop signals. “About 2000 flashlights will soon be in’ 


operation on those railways. 

Txt Grand Trunk Pacific uses oil for fuel in Western 
Canada. This is principally done to avoid the risk of fire 
in the extensive forest areas that adjoin the railway. 
Oil is also found to be cheaper than coal. 

Lorp RosEsery unveiled in Leith on Friday last a 
memorial to the officers, non-commissioned officers and 


men of the 7th Battalion the Royal Scots who lost their | 


lives in the Quintinshill accident, the- anniversary of 
which, by the day of the week, is to-morrow. 

AN opportunity has been given to the members of the 
platform staff of the Great Western Railway at Paddington 
to learn French. The idea is that such a knowledge will 
be of service when dealing with the many visitors from 
the Continent who pass through that station. ‘ 

At the time of writing no- definite announcement, has 
been made as to the order for the closing of the stations 
on the Great Eastern Railway, which was to have come 
into force yesterday. It seems probable, though, that 
an exception might be made in favour of Bethnal Green. 


Wits regard to the proposal of the London County 
Council to double the single portions of the tramway track 
between Woolwich and Abbey Wood, the Woolwich 
Borough Council has given its consent to the work at 
High-street, Plumstead, and Bostall Hill being commenced 
at once. 

THE twenty 4-6-0 passenger locomotives of the ‘‘ Prince 
of Wales ”’ class that have been built by the North British 
Locomotive Company, Limited, for the London and North- 
Western Railway are all now in work. These engines are 
noteworthy as being the first to be constructed by a 
private firm since the constitution of the London and 
North-Western Company. 

In the four months ended April 30th last the value of 
the locomotives exported from this country was £420,421, 
as compared with £905,843 for the first four months of 
1915 and £1,445,826 for those of 1914. Carriages exported 
for the four months of 1916 were of the value of £156,699, 
as compared with £228,674 and £311,415, and wagons to 
the value of £190,591, as compared with £577,169 and 
£1,251,338. 

Ow1na to the objectionable nature of tarred material 
for road repairs, the various railway companies have 
been obliged to decline to allow the use of their own wagens 
for its conveyance. Rates which have hitherto been given 
for tarred limestone, tarred slag, and tarred roadstone in 
company’s wagons have therefore been withdrawn, and 
such materials will for the future be carried by rail in 
owners’ wagons only. 

THe Grand Trunk Pacific Railway, according to the 
Canadian Gazette, now uses oil on 700 miles of its track 
in Western Canada. To make this possible the company 
had to complete and set up oil plants at Jasper, McBride, 
Prince George, Endako, Smithers, and Prince Rupert, 
B.C. Economy and the elimination of smoke and the 
greater safety of the forest ranges near the line are the 
advantages of oil fuel. 

A BLUE-BOOK has just been issued which contains 
copies of the reports on those accidents during the three 
months ended December 31st last which were inquired 
into by the Board of Trade. This publication is an 
unusual document in more than one respect. It contains 
no figures as to the casualties of the quarter in question ; 
it has not been presented to Parliament, and-so bears no 
“Command Number.”’ The missing statistics will no 
doubt be-found in the annual return for the year 1915, 
which is now about due. 

CoLtonEL von Donop’s report to the Board of Trade 
shows that the derailment on March 3rd of a mixed train 
near Strabane, on the Londonderry and Strabane section 
of the Midland Railway (Northern Counties Committee) 
was due to the. failure of a spring on a wagon. The 
wagon was about. 35 years old, and the ends of the springs 
rested in, but were not fastened to, shoes. One of these 
shoes apparently broke and freed the spring. The 
standard practice is to secure the end of the spring to the 
shoe by means of a bolt. 

Tae East London Railway, which is worked by a joint 
committee of six companies, and runs from Shoreditch 
under the river to New Cross, has for the last thirty years 


been assessed at a substantial figure, varying from £2000. 


to £8000. The joint committee, which had unsuccessfully 
appealed to the London Quarter Sessions on four previous 
occasions, has now on its fifth appeal obtained a reduc- 
tion on rateable value from £5092, recently fixed by the 
Assessment Committee, to a nominal figure of £100. Sir 
Robert Wallace, K.C., in delivering judgment, ordered 
the Assessment Committee to pay the joint committee’s 
costs. - 

Tue Press Bureau issued the following on Friday last :— 
“As a result of recent experience and special experiments 
the Field Marshal Commanding-in-Chief the Home Forces 
has issued to the Railway Executive Committee special 
instructions with regard to the working of the lights which 
are to be maintained on railways as well as to the further 
reduction of those lights, and action to be taken by railway 
companies on the occasion of raids by. hostile aircraft. 
These instructions provide for the reduction of railway 
lights other than signal lights in districts threatened by 
hostile aircraft to the minimum necessary for the con- 
tinuance of traffic. which in the national interest it is 
important to maintain under all difficulties. Subject to 
the above necessity railway establishments and trains 
actually running will be rendered as inconspicuous as 
possible.”” This notice means that trains will no longer 
be held up when enemy airships are about. The trains will 
run at such a reduced speed that the fire-box door of the 
locomotives need only be opened for a short time at long 
intervals. The congestion that the cessation of traffic 
caused will be greatly reduced. It also shows that signal 

_lights are not the guide that many people think. 





NOTES AND MEMORANDA. 





THE quantity of motor spirit imported during the past 
four months was 39,309,443 gallons, as compared with 
42,174,732 gallons and 33,294,821 gallons for the corre- 
sponding periods of last year and 1914. - 


In the Journal of the American Society of Mechanical 
Engineers for March, Mr. George B. Willcox gives par- 
ticulars of an instrument for enabling the responsible head 
of a boiler plant to ascertain the performance of his boilers, 
hour by hour, without the necessity of analysing in detail 
the figures of the daily coal and water logs. 


Expiosions have occurred, states a writer in -the 
Vulcan, in connection with the crank chambers of high- 
speed: engines ‘in which the crank-pins-are lubricated by 
spoon. ‘he agitation of the oil raises a kind of oil-mist. 
which is easily ignited by a lamp inadvertently inserted 
for examination of bearings, &c. Obviously, the formation 
of oil-mist in this way is promoted by the heat from a 
defective bearing. 


, Tue Board of Trade returns for April show an upward 
tendency both with regard to imports and exports of motor 
cars, chassis and parts. The total imports for the past 
four months are valued at £2,539,610, compared with 
£1,913,388 for the first. four months of last year and 
£3,059,073 in 1914. The exports for the corresponding 
periods are valued, at £898,779 this year, £876,352 last 
year, and £1,349,273 for 1914. Foreign cars, &c., re- 
exported are valued at £334,560 this year, £299,180 last 
year, and £330,698 for 1914. 


AN interesting experiment is being tried at Bradford 
with the object of relieving the shortage of facilities for 
local road transport. An electrically-propelled wagon 
of ten tons capacity has been built, which can be run on 
the tram rails or on the roads. It is provided with 
apparatus for taking current from overhead wires or an 
underground track, and also with electric accumulators. 
The inventor's plan is to run the wagon onthe tramway track 
as nearly as possible to its destination, and them complete 
the journey. on the road with current obtained from the 
accumulators, which are sufficiently large to run the wagon 
a distance of several miles. 


Deratixs of the steel helmets with which the British 
soldiers have been provided are furnished in an article 
in the British Medical Journal. While admittedly it has 
not the lightness of the French helmet, it is held by 
experts to be much more efficient. As an instance of 
this it may be stated that in one big fight in March the 
number of penetrating gunshot wounds was less than 
half percent. In recent wars head wounds have accounted 
for 15 per cent. of all casualties. The British helmet 
protects the side and back of the neck and the temples 
and the upper part of the face, as well, of course, as the 
top and sides of the head. It has a smooth round 
top. 

A CONTEMPORARY, referring to the use of electrolysed sea 
water for the disinfection of hospital ships, remarks that 
though the production of hypochlorite by the electrolysis 
of salt solution for bleaching purposes, and the powerful 
antiseptic properties of hypochlorite so produced, have 
long been known, the idea of electrolysing sea water on 
the vessel which is to be disinfected is a novel one. It is 
due to Dr. H. D. Dakin, whose apparatus consists of an 
electrolytic cell, which, with a current of 65-75 ampéres at 
110 volts, yields a solution of two parts per 1000 of hypo- 
chlorite at.a cost of about 3d. per 100 gallons. This 
solution, diluted with an equal volume of sea water, is 
sufficiently strong to sterilise floors, decks, latrines, 
&e. It has been used on the Aquitania with excellent 
results. 

In a paper on the life testing of incandescent lamps 
Messrs. G. W. Middlekauff, B. Mulligan and J. F. Skogland 
outline the method employed by the Bureau of Standards, 
in the inspection and life testing of incandescent lamps 
for the United States Government, and describe the power 
plant, the life racks, and the photometer. Particular 
attention is directed to the special equipment of the photo- 
meter. This includes a watts-per-candle computor and a 
recording device by which observed values of candle-power, 
watts, watts-per-candle, and actual life are recorded on a 
separate card for each lamp. These records are made in 
such a way that life at forced efficiency is corrected to life 
at normal without computation or reference to tables of 
factors. The procedure in actual measurement and 
testing is described in considerable detail. . 


Ir seems incredible, says a writer in Alfred Herbert's 
Monthly Review, that no twist drill, maker sends his product 
out correctly ground ready for-use. Every drill maker 
claims some good point or other for his tools. Many or all 
of them have spent thousands of pounds experimenting 
with various shapes of flutes, angles of spiral, thickness of 
web, and so forth; further, thousands of pounds have been 
laid out on plant, tools and equipment, yet the one part 
of a drill that counts, perhaps, more than any other—the 
cutting edge—receives little or no attention. Why. this 
should be probably no one can tell. It seems to the 
writer that the first drill maker who advertises the fact 
that his drills are ground correctly, ready for immediate 
use, will reap inestimable advantages in the way of largely 
increased sales. We fancy that, if the writer is not 
misinformed, he has greatly overstated his case. . 


A wRITER in a Russian semi-official journal, complaining 
of the want of tone in Russian industry, observes that the 
production of insulators, including special cardboard, 
in the country might. be extensively developed. Until 
the war opened, this cardboard—presspahn—was im- 
ported from Germany. When the war started it was 
found that presspahn could not be had at any price. But 
after inquiries‘ it was found within the boundaries of 
of Russia itself. It appears that in Russia the manufac- 
ture of presspahn and fibre has éxisted for a long time, 
but electrical industrialists were quite unacquainted 
with the fact. There were factories making presspahn 
and fibre, using the former for binding copy-books 
&e., and they sold the fibre for the manufacture of 
peaks for caps and for cartridges. But the presspahn 
and fibre for electrical insulators were ordered from 
abroad. 








_ THREE large new cold storage plants are to be erected 

at Prince Rupert, British Columbia, during the current 
year, in order to meet the requirements of the rapidly 
growing fishing industry. The port is in the centre of 
very rich fishing grounds, and the Grand Trunk Pacific 
Railway provides a fast service to eastern markets. 


Tue prevailing price for crude rubber in Germany at 
the present time is said to run from 40s. to 50s. per lb. 
Chancellor von Bethmann-Hollweg has told the German 
Reichstag that German chemists are now producing 
synthetic rubber on a large scale. The average price of 
rubber in this country at the present time is 2s. 8d. to 
3s. per Ib. 

THe Bolton Town Council has agreed to a recommenda- 
tion of the Electricity Committee that an electric charging 
station for battery vehicles be installed at Spa-road works ; 
also that the attention of the various committees of the 
Corporation. using veliicles be drawn to the advantages 
to be gained by substituting electric vehicles for other 
types, and that a deputation from the Electricity Com- 
mittee confer with those committees on the subject. 


THE city engineer of York,-Mr. F. W. Spurr, in a report 
to the Employment and Expenditure Committee, states 
that the cost of maintaining the permanent way in con- 
nection with the York tramways has been :—Actua! cost 
per mile of single track in York, £30; average cost in 
seventy-one other towns, £168. Average cost per car 
mile in York, .12d.; average cost in seventy-one other , 
towns, .52d. The low figure for York is, Mr. Spurr 
believes, to some extent accounted for by the greater age 
of the tramsways in other towns, and figures for some 
towns might include costs of partial reconstruction. 


SatisFactory accounts have been received of the per- 
formance of the ice-cutting car ferry Leonard, which was 
built by Messrs. Cammell, Laird and Co. to convey the 
National Transcontinental Railway Company’s trains 
across the St. Lawrence from Quebec to Point Levis. 
Since her first trip in May last the vessel has transferred as 
many as ninety cars in a single day. The trains are carried 
on a tidal or upper deck, which has three lengths of track, 
272ft. long, and each able to hold three passenger coaches. 
The vessel has three sets of triple-expansion engines, two 
being for propulsion, while the third drives the ice-cutting 
propellér, which is fitted at the bow. 


Accorp1neé tothe British Consul about three-fifths of 
the cement imported into Ecuador used to come from 
Germany. The demand is increasing on account of the 
sanitation work which is in progress in Guayaquil, and 
also on account of the new, municipal building ordinance, 
which requires the foundations of all new buildings to be 
constructed of concrete. It is satisfactory to note that the 
superior quality of barrels used by United Kingdom 
exporters greatly reduces the percentage of loss in transit. 
On shipments of cement from other countries the per- 
centage of loss, through employing weak and inferior 
barrels, often reaches as much as 40 per cent. 


Tue Hotel de Ville, at Lille, which the Germans report 
has been destroyed.by fire, was almost rebuilt in 1846, 
but retained fragments of the previous fifteenth-century 
edifice. At the north-west angle still existed a Gothic 
chapel and turrets in brickwork remaining from the ancient 
palace of the Dukes of Burgundy, built by Jean-sans-Peur, 
and inhabited by the Emperor Charles V. This older 
portion included the Council Chamber, which was decorated 
with paintings by Arnold de Vaux (1726). The uppermost 
floor of the Hotel de Ville was arranged as a museum and 
art gallery. Probably the valuable paintings, like the 
books in the famous library, were rescued by German 
soldiers, and forwarded to Berlin. 


CONSIDERABLE progress, notwithstanding war condi- 
tions, has been made with the new deep-water dock, 
65 acres in extent, which was begun in August, 1912, 
under a four years’ contract, immediately to the south of 
the existing Albert Dock. Provision is made for linking 
up the new deep-water dock with the Albert and Victoria 
docks by means of a ge 100ft. in width. A big dry 
dock, 750ft. in length, with a width of 100ft., can be used 
for the overhaul of Dreadnoughts and the largest liners. 
It will be 20ft. wider than any dry dock at present avail- 
able in the port. Provision is made for lengthening it if 
required. It is hoped that the dock, with its valuable 
adjunct for the repair of big ships, will be completed at 
an early date. i 

TuE report for 1915 of the Chief Inspector of the United 
States Bureau of Explosives shows that in the transporta- 
tion of corrosive liquids there has been an increase in the 
number of accidents and property loss over the figures 
shown for 1914, but the total number of persons injured 
exceeds only by five the figures for 1914. In most instances 
the injuries have been slight, and some of them have been 
caused by the splashing of acid from carboys due to the use 
of insecure stoppers. For some time past the Bureau 
has agitated with the manufacturers of acid the desirability 
of making an improvement in their method of securing 
stoppers in these carboys. Several experimental forms of 
stoppers have been suggested, and are now being tried. 
Some definite improvement as a result of these experi- 
ments is hoped for in the near future. 

Ir is not difficult to find prophecies connected with the 
use Of science in the Arts, and we do not put the two 
following forward as having more weight than others. 
They are taken from the Argus newspaper of June 30th, 
1828 :—‘‘ The navigation under water instead of on the 
surface, in vessels called sub-marines, is also a happy 
invention, which preserves us from storms and shipwrecks, 
and dispenses with the high premiums of insurance which 
used to be paid to the gentlemen of Lloyd’s.” ‘The 
recent discovery of a medical microscope enables the 
practitioner to inspect the internal economy of the patient’s 
body, and to see everything that passes in it: so that 
mistakes, either as to the nature of the disease or the 
proper remedy, are no longer likely to prevail.” Is it 
possible that the ingenious author is quizzing the “ gentle- 
men at Lloyd’s” and the “ practitioner’? ? We do not 
know which submarine was in the writer’s mind. Bush- 
nell’s was a long time before, and after Fulton—early in 
the 1800’s—there was an hiatus in the stream of invention. 
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Merchant Shipping. 


THE analysis recently made by Admiral Sir Cyprian 
Bridge of the effect which attack by enemy sub- 
marines has had upon British mercantile shipping 
receives striking confirmation in the Statistical Tables 
issued by “ Lloyd’s Register for 1915.” Sir Cyprian 
Bridge pointed out that the losses caused by this 
insidious method of attack only amounted to a 
total of the order of 5 or 6 per cent. of existing 
tonnage at the beginning of the war, and that this 
was more than balanced by the additions of new 
vessels built in the interval, which statement-has 
since been corroborated in the House of Lords by 
Lord Curzon. We now have exact figures for the 
past year, and the net total on balance, including 
sailing ships as well.as steamers, ordinary as well as 
as war losses, is a reduction of 268 vessels, totalling 
11,151 tons. Of these, 182 were sailing ships, totalling 


20,283 tons, so that, considering steamships alone, 


while we have a reduction of 68 in the number of 
ships, we have an increase in tonnage of 9137 tons. 
It may be considered to be an optimistic method of 
accounting, to dismiss the losses of sailing ships as 
of no moment, but steam tonnage is really the measure 
of the mercantile marine. Sailing ships have been a 
diminishing quantity for years, and while temporary 
inflation of freights has given them an ephemeral 
prosperity, there has been no attempt made to 
maintain the standard of sailing ship tonnage, and 
their loss is not commensurate with the same amount 
of loss of steam tonnage. The total number of ships 
at present on the register is 20,797, and the gross 
tonnage approximately 20,000,000, of which 844,391 
tons gross consists of sailing ships. The increase of 
steam tonnage is therefore rather less than one-half 
of one per cent., but it is an increase nevertheless, 
and the publication of these official figures must 
prove salutary to ourselves in maintaining a 
true perspective of the extent of our losses by sub- 
marine attack, it seems also to have shown to 
our enemies the futility of their illegal method of 
attempted blockade. 

There is an important lesson for us in the evident 
fact that no modification of submarine attack on 
our merchant marine, nor even its total cessation, 
would provide very effective amelioration of the 
shortage of shipping which is causing such abnormally 
high freights and consequent high prices of our 
necessary commodities. It is true that if all the 
ships at present on the register were free to engage 
in their normal business of cargo carrying, there 
would be no shortage of bottoms, but the exigencies of 
war have required commandeering of more than 
one-half of this tonnage for State purposes other 
than carrying of merchandise, leaving only about 
43 per cent. for commercial business, of which a 
considerable proportion is composed of ships which 
are of low cargo-carrying capacity. Whether the 
representations of America to the Central Powers 
or the peculiar workings of German mentality 
result in a reduction of our losses from submarine 
attack or not, we are, then, still faced with the 
fact that our available shipping is inadequate to our 
needs, and that large volumes of freight are being 
handled by neutral shipowners, who are exploiting 
our markets, obtaining high prices and presumably 
laying up large reserves of capital with which to 
establish their newly-acquired trade on a secure 
basis after the war is over. Sir Archibald Williamson, 
addressing the Italian delegates at the Paris Inter- 
parliamentary Conference, asserted that shipowners 
in Sweden, Norway, Denmark and Holland would, 
by the end of the present year, have accumulated 
a reserve, estimated at £80,000,000, out of excess 
profits due to war freight rates. Our first business, 
of course, is to win the war, and to this end all 
interests must be subservient, but at the same time 





it would be extremely foolish to jeopardise the 
future of our shipping trade, if by any means it can 
be preserved consonantly with the fulfilment of our 
aj tery requirements. Communications are passing 
between the Tonnage Committee, the Board of Trade, 
the War-office, and the Admiralty regarding econo- 
mical use of merchant shipping now under Govern- 
ment control; strict economy, supplemented by an 
acceleration of merchant shipbuilding and restriction 
of articles imported, should go far to mitigate the 
existing shortage. It is satisfactory and encouraging 
to note the remarkable output of British shipyards 
during last year as revealed by “ Lloyd’s Tables,” 
in spite of the facts that the year was one of a more 
bitter warfare than we have ever known, that extra- 
ordinary demands of a military nature were made 
on shipbuilding establishments, such as most of 
them had never experienced nor anticipated, and that 
in the early days of the war many thousands of 
skilled and trained workmen left their accustomed 
employment and joined the fighting forces. These 
men acted from patriotic and quite unexceptionable 
motives, but they nevertheless dealt the country an 
unwitting blow in a direction that they did not 
suspect. The Secretary of the Admiralty, speaking 
in the House of Commons, has more than once 
explained how the shipyards and engine shops are 
working “in the closest co-operation with the 
Government departments concerned,’ how labour 
has accepted dilution, and how skilled and trained 
men, now with the Army, are being recalled from the 
colours, but he has admitted that much more is 
necessary adequately to meet the case. Many men 
refused employment on what, to them, did not 
appear to be directly war work, but it is seen clearly 
now that the importance of maintaining our mer- 
cantile shipping output is little less important than 
rapid production of fighting ships. A balance 
between the two needs can only be adjusted by the 
Government, which must certify much merchant 
construction in the category of war work, and make 
suitable arrangements to meet the change of contract 
conditions caused by the greatly increased cost of 
production. The matter is a national one, and is 
being grappled with. Whatever is decided upon, 
we believe that masters and men alike are prepared 
to put their backs into the work, and to demonstrate 
that in spite of sporadic sectional strikes, and ill- 
balanced agitations such as have smirched our record 
in the past, the heart of the workers is sound, their 
purpose unequivocal, and each individual as ready 
to do his bit at the bench as in the trench to end the 
war in the only way conceivable for us. Mr. Runci- 
man, in answer to a question in the House, said he 
would be glad to consider the. suggestion of Sir J. 
Lonsdale that a conference should be arranged with 
labour leaders to discuss the formation of -ship- 
building battalions on the lines of the dockers’ 
battalions. The mere suggestion would have roused 
the ire of every labour leader in the country a short 
time ago, but we are gradually realising the necessity 
for systematic organisation and perfect control in 
every department of national activity if we are to 
beat the Germans at their own game. The constant 
presence of workers in khaki, passing in and out to 
their daily labour, makes the idea familiar, and the 
idea does not seem strange to contemplate if it 
should be found necessary. 

We may draw comfort and confidence from 
last year’s record, knowing the conditions under 
which it was accomplished, and realising that 
of all classes of the community engaged in main- 
taining the business of the nation none is more 
important, and, in the mass, none more willing 
than the engineer and the shipbuilder to carry out 
the demands of the authorities. In the end it may 
be found to be necessary to construct a number of 
State-owned cargo vessels for definite war transport 
purposes, releasing thereby others for their normal 
business. The tonnage so constructed would be 
absorbed into the merchant service after the war, and 
so would enable us to resume our previous sea- 
carrying predominance at the earliest possible 
moment. We must never forget that Germany still 
owns a large mercantile marine, and that serious 
competition may be expected both from enemy and 
neutral countries when the war is over. 


High Voltage Sub-station Machinery. 


In the design of high-pressure sub-station machinery 
for the operation of direct-current traction systems 
a good deal of ingenuity has been displayed. Few 
would have believed in the early days of electric trac- 
tion or even a few years back that rotary converters 
would ever work satisfactorily at pressures as high as 
1500 volts. Converters that supplied current to the first 
electric tramways and railways were not on the whole 
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a success, sparking, flashing-over and hunting being 
the troubles with which operating engineers had to 
contend. In improving upon those converters elec- 
trical designers discovered the lines upon which to 
_ work to produce higher pressure currents. One 
thing that permitted progress in this direction was 
the application of the idea of fitting inter-poles as 
previously applied to other electrical machines. 
With these auxiliary poles it is possible to adopt a 
higher pressure per commutator bar and_ higher 
commutator speeds, resulting in a reduction in the 
cost per kilowatt output. The first 1200 and 1500- 
volt converter installations set to work in America 
consisted of two 600 or 750 rotaries, which, apart 
from being liberally insulated, did not differ from 
ordinary machines. In operation the only real trouble 
was flashing-over when short circuits occurred on the 
line, but finally this was largely eliminated by improv- 
ing the current collecting arrangements. Rotary con- 
verters, however, are now built for any pressure up to 
1500 volts, provided the periodicity does not exceed 
33 cycles. In America a number of 33-cycle 1200- 
volt converters have been running for a considerable 
time. By connecting 1200 or 1500-volt rotaries in 
series pressures of 2400 and 3000 volts can be secured, 
but when the three-phase current is taken from 
60-cycle circuits it is necessary to adopt motor 
generators. Experience with high-voltage converting 
machinery in this country is at present confined to 
a very small body of engineers. Those who have 


600-volt installations under their charge, however,- 


will readily appreciate that the main difficulty with 
the newer plants is the avoidance of flashing-over 
when short circuits occur on the line. With a view to 
avoiding this American manufacturers have carried 
out many experiments. One important conclusion 
is that an ordinary resistance shunt in parallel with 
the commutating field windings is unsatisfactory. 
To obtain proper commutation adjustment the 
shunt must have inductance as well as resistance, 
otherwise the current will not divide properly under 
sudden heavy load conditions. But in some cases it has 
been found possible to work without any shunt at 
all, notable improvements in commutation having been 
obtained by bridging the commutating poles. Fur- 
ther, it would appear from American experience 
that in general it is preferable to excite the commu- 
tating poles with a shunt winding receiving its exciting 
current either from a separate exciter or from the 
machine itself. Under these conditions it is, of 
course, possible to adjust the commutating field 
whilst the converter is running, and so make it 
behave to the best of its ability. 

The effects of short circuits on the line are naturally 
dependent very largely upon the length of the feeders. 
The shorter the feeders the more likely is the machine 
to flash over. But although these high-tension 
direct-current plants have now been working in 
America for some considerable time, no serious 
damage resulting from short circuits has been 
reported. In fact, it is said that a comparison of 
short circuits on 600, 1200 and 1500-volt circuits 
shows conclusively that less damage is done to the 

_higher voltage apparatus. The damage seems to 
vary inversely as the pressure. There can be no 
doubt, however, that high-voltage machines are more 
susceptible to flashing-over than those that work at 
lower voltages, especially when a single machine 
produces 1200 or 1500 volts. That this must be so 
is evident from the fact that it is generally necessary 
to use narrower commutator bars and higher com- 
mutator speeds than are used on 600-volt apparatus. 
The General Electric Company of America has given 
serious consideration to the question of introducing 
reactances in feeder circuits to prevent the current 
from rising to a greater value than eight or ten times 
normal before the circuit-breaker opens. But a 
study of this matter has shown that such practice 
is not as a rule desirable on account of the cost and 
space occupied, and, further, on account of the 
inductive “kick,” which would have a tendency to 
maintain an arc across the contacts of circuit-breakers. 
It is preferable to introduce in the supply circuit a 
resistance normally short-circuited by a quick- 
acting mechanism, which in the event of a short 
circuit automatically opens and prevents the current 
attainmg a dangerous value. Another automatic 
arrangement has been invented for controlling the 
main field current. The application of 1200 volts and 
over to the field winding of converting machines 
involves some difficulty, and it has been customary 
in America to energise these windings from a 120-volt 
exciter. On the occurrence of a short circuit, how- 
ever, this exciter, if uncontrolled, will not drop its 
voltage to the desired extent. Hence it is necessary 
to connect in circuit with the exciter field a resistance 
which is normally short-circuited by a contactor 
controlled by the main circuit-breaker. When the 
latter opens the contactor algo opens, resistance is 





introduced into the field cireuit, and the converter 
voltage is reduced. 

So far 1500 volts is the maximum pressure that 
American manufacturers have obtained in practice 
on a single converting machine.. What pros- 
pects there are of building rotaries for pres- 
sures higher than 1500 volts it is at present 
difficult to say. Our own opinion is that sooner 
or later sub-station equipment will undergo a 
change. It is within the range of possibility that 
some day conversion will be effected without any 
revolving machines at all. At any rate, an entirely 
new idea, so far as traction work is concerned, has 
been put to a practical test on a small scale. On 
the short 5000-volt direct-current line equipped by 
the American Westinghouse Company mercury 
vapour rectifiers‘have been adopted in place of the 
orthodox converting machines. But this is only any 
experimental line, in no way comparable with a 
large electric railway, and it must not be imagined 
that the rectifier sub-station is an established thing. 
Still, the experiment points to the possibility of a 
change in present-day practice. With these rectifiers 
two alternative arrangements are practicable. Either 
the rectifiers may be placed in sub-stations or they 
may be fixed on locomotives. In the first case 
direct current is, of course, supplied to the overhead 
wire, whilst with the second arrangement the current 
collected is alternating. The advantage secured in 
the latter case obviously is that any pressure per- 
missible on single-phase~ railways may be adopted, 
whereas with the other scheme a pressure above 
5000 volts cannot at present be reached. What 
the ultimate outcome of these rectifier experiments 
will be we do not know. All that can be said is 
that the results obtained by the American Westing- 
house Company are decidedly encouraging, and 
there is a possibility that sooner or later rectifiers 
of some kind or the other will play a prominent part 
in the operation of electric trains. That some engi- 
neers in this country do not like the 150°-volt rotary 
is evident from the fact that on the newly electrified 
Sheldon-Newport line of the North-Eastern Railway 
two 750-volt machines are worked in series. 


Electrification of Textile Fibres in the Process 
of Manufacture. 


Ar the present time a good deal is heard of the 
necessity for research in connection -with the leading 
British industries, and our readers have already been 
informed of the efforts in this connection which 
are being made in the engineering, chemical and 
pottery trades with the financial assistance of the 
Advisory Council. As was mentioned in these columns 
recently, the textile industry is also alive to the 
necessity for a scheme of organisation with regard to 
the investigation of questions which relate to the 
manufacture of cotton, silk, flax and woollen goods, 
and without waiting for Government aid the Textile 
Institute has initiated research work in connection 
with the electrification of textile fibres during the 
process of manufacture, and have engaged the 
exclusive services of Dr. Shorter, of Leeds University, 
to carry out this important work. 

Although to engineers, who deal chiefly with 
metals, the electrification of textile fibres or fabrics 
may seem somewhat incongruous, it is well known, 
especially in the woollen spinning industry, that 
static electricity exists in the staple and is the cause 
of difficulties and delay in the process of manufac- 
ture. Cotton and silk spinners suffer from the same 
cause in a lesser degree, especially in countries where 
the atmosphere is drier than in these islands. Whether 
the trouble is caused by electricity generated by the 
spinning machinery itself, or whether it is simply 
produced by the friction of the fibre in the spinning 
process, or both, it is difficult to say, but whatever 
the cause, electrification results in a great loss of 
time to woollen spinners, who have frequently to 
set aside their “ tops”’ to rest sometimes as long as 
a month or two. Spinners have also to let their 
rovings stand for a considerable time before they 
can be converted into yarn to the greatest advantage. 
so that even in the matter of economy of time, 
which means a greater ecoriomy of capital in the 
woollen industry, the subject is one of greater 
importance than it would appear at first sight. 
When the subject was brought to the front last 
year by Professor W. H. Bragg in a lecture to the 
British Association of Managers of Textile Works, 
Mr. W. H. Lister said he had proved that the spinning 
frames themselves were responsible for the generation 
of electricity, by the production of sparks a quarter 
of an inch long when a spanner was brought close to 
the frame of the machine. Several cures have 
been introduced, such as electric neutralisers and 
radio-active salts—the latter ionising the air between 





the fibres—and the use of an earthed plate to enable 
the electriéity to escape to earth ; but it would seem 
that what is wanted is the knowledge of how to 
prevent the generation of electricity in this trouble- 
some manner. In the lecture referred to above 
Professor Bragg recommended a thorough investiga- 
tion of the actual state of the surface of the fibre 
under various conditions, as he was inclined to think 
that electrification was the symptom and not thie 
disease. ~ 








FROUDE'S LAW FOR THE AIRSHIP. 
By Sim GEORGE GREENHILL. 


Two years ago our timid authorities were jeering 
at the threat of an enemy airship, to reach theso 
shores in a flight of twelve hours, with a radius of 
action of 300 miles at 50 knots ; and we were entreated 
to sleep comfortably in. our bed, secure from such 
horrid hostile attack. But, given size enough, the 
dynamical problem was feasible, as we have seen, 
and an application of Froude’s Law will show how the 
flight may be extended, and the dream may conv 
true of an Atlantic service in the air, projected already, 
we read, by Mr. Rodman Wanamaker, of New York. 

The aircraft we have had overhead are estimated 
at 500ft. (150 m.) long, and 55ft. (16.5 m.) diameter 
say, nine diameters long— with a speed up to 
50 knots, or over 90 kiloms. an hour, given by four 
motors, each of 240 indicated horse-power (I.H.P.), 
starting with six tons of petrol, sufficient at an 
estimate of 0.5 kilos./I.H.P.-hour, or 2 H.P.-hours 
kilos., for a flight of twelve hours, a radius of action, 
there and back, of 300 miles. 

Here we have seen an actual realised performance, 
and it is easy from this to predict the conditions 
required for a diameter of action of 3000 miles, 
across the Atlantic, a flight of five-fold length. 

The body of one of these airships, treated as a 
pointed cylinder, will displace about } 7 (55)* x 500, 
say, 1,200,000ft.2; and in air of normal density, 
bulking 12.5 ft.*/Ib., or 12.5 x 2240 = 28,000ft.* /ton, 
the body will displace about .42 tons of air, giving a 
net lift of, say, 35 tons when filled with hydrogen 
and the ballonet bags, and we suppose this 35 tons is 
shared in 20 tons tare of the structure and machinery, 
and 6 tons of petrol, leaving 9 tons for crew, pro- 
visions and ballast—délestage—in the shape of bombs. 

Fivefold flight and a diameter of action of 3000 
miles would require 30 tons of petrol, double the 
net lift of the airship. The speed would require to 
be reduced to 22} knots to make the 6 tons of petrol 
last over the flight of 3000 miles in 133 hours. 

But we are threaténed with an airship 300 m. 
long, of double length and eightfold displacement 
and lift, 120 tons net. 

Taking the resistance as proportional to the surface 
and fourfold the horse-power for the same speed, 
50 knots, must be quadrupled, to 960 x 4 = 3840, 
and 90 tons of petrol of better quality, one kilo. 
giving 2.5 horse-power hours or over, will give 
225,000 horse-power hours, enough for an endurance 
of 58 hours and a run of 2900 miles at 50 knots, 
leaving 30 tons for crew, passengers and provisions, 
for two days and a-half in the flight. 

These figures are reasonable for the purpose, but 
Mr. Wanamaker’s design, with 1800 horse-power for 
double speed, 100 knots, could not apply, even to a 
500ft. (150 m.) airship of the present type, which at 
this speed could not have a flight longer than three 
hours, a run of 300 miles, the horse-power being four- 
fold when the resistance is assumed proportional to 
the square of the speed. 

If the large 300 m. airship is run on Froude’s Law 
at the corresponding speed, as the square root of 
the length, the speed must be increased 40 per cent., 
from 50 to 70 knots, and the horse-power raised to 
11,000, and eightfold petrol supply, 48 tons, would 
carry the ship the same distance of 600 miles. 

The fivefold voyage of 3000 miles would require 
240 tons, which is double the net load of 120 tons. 
And so we study and criticise the performance to be 
expected from rival designs. 

The flight could be prolonged by taking a course 
higher up in the air, where the density is diminished 
and the resistance in proportion. Thus, at a height 
of 15,000ft., or two miles and a-half, the air density 
would be halved, as also the horse-power and petrol 
consumption at the same speed, and at a height of 
one mile we may assume a reduction of 20 per cent. 
Fog, too, can be dodged by an alteration of height, 
up or down. 

The old Navigation never contemplated such a 
height above. sea level, and will have to be re-written 
to suit these novel conditions of air flight. And 
submarine navigation will also come under considera- 
tion. . 

Dead reckoning will be of great importance in 
the current correction of the wind. The air log of 
the airship measures the speed through the air and 
takes no heed of the wind drift. The wind must be 
inferred from observation of the sea waves, or the 
smoke trail of the steamers below. If two steamers 
are observed going opposite ways at the same speed, 
a parallelogram must be constructed with one 
diagonal as a vector to represent their spéed and 
the sides in the direction of the trails of smoke : 
the other diagonal will then give the vector of the 
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wind over. the water, to he compounded vectorially 
with the speed of the airship through the ai? to 
obtain the course over the sea. This geometry is 
easily extended to the variety of cases that may 
arise. 

Flying at a height of, say, one sea mile, the sea 
horizon will be a circle of radius 83 miles, increased 
by refraction to about 90 miles, with a dip of a degree 
and a-half, numbers: not. considered in the treatises 
on navigation. 

The Fastnet Light could be picked up 120 to 150 
miles away, and passed in three hours at- 50-knot 
speed, and the passengers landed after a voyage of 
60. chronometer hours. Allowing for a longitude 
difference of four hours and a-half, the time would 
seem reduced to 55 sun-hours and a-half on the 
westward course, running before the sun, and the 
apparent speed would appear raised to 54 knots. 
In this way 100-knot speed could be raised to an 
apparent 120 and the voyage made in 25 hours and 
a-half, sun time. 

A joy ride to the North Pole will soon be adver- 
tised, quite feasible, unlike André’s mad scheme. 
A start being made in latitude 60 deg. from Chris- 
tiania or Bergen, the radius of action is 1800 miles, 
and in 36 hours of continuous daylight at 50 knots 
the Pole will be reached, steering due North all the 
way. After the passengers have verified their goal 
with the sun at a constant elevation, and a start is 
made of the return, the old paradox arises of the 
course to take, as every course from the North Pole 
is due south. Here the moon is used to show the 
way by the method of Lunar Distances, ignored by 
Nansen, and the passengers can be landed after an 
experience of three days, there and back. 

A flight across to the Continent will be quite an 
ordinary luxury for the sufferer from sea-sickness, 
so that one great argument is knocked out for ever 
in favour of that absurd project, the Channel Tunnel. 








RESEARCH IN METALLURGY. 


Ar the first meeting of the Standing Committee on 
Metallurgy appointed by the Advisory Council for 
Scientific and Industrial Research, which was held on 
Monday, the 8th inst., Sir Robert Hadfield delivered an 
address to the Section on the Metallurgy of Ferrous Metals, 
of which we gave some portion in our last issue. We have 
now been favoured by Sir Robert with a complete copy of 
his remarks, and give herewith the parts omitted from our 
last issue. Opening his address, Sir Robert said :— 

As you are aware, this Committee represents the outcome 
of much preliminary work by the Advisory Council, which 
includes in its members men of such eminence as Lord 
Rayleigh, Sir Charles Parsons and other men of science, 
also Sir William M’Cormick, who has acted so ably as 
chairman of the Council, Dr. H. F. Heath, the secretary, 
and Mr, Barnes. Amongst other developments, this work 
has resulted in the formation of two special committees 
to deal with metallurgical science relating to that known 
as (a) ferrous metallurgy, (b) non-ferrous metallurgy. 

The Council has been good enough to ask me to preside 
over the Ferrous Section, and although, owing to the great 
demand upon my time in connection with multifarious 
war work, it is with some hesitation that I have accepted 
this chairmanship ; nevertheless, as this development of 
scientific research is one very near to my heart, I will most 
cheerfully do what is possible in the time at my disposal to 
aid this most desirable work. I am sure that each one of 
you will give his co-operation in order to make this 
important development of the greater application of science 
to metallurgical industry the unqualified success it will, 
I feel sure, prove to be. 

I have also been asked by the Advisory Council to make 
reference to several points of view held by them with 
regard to this movement. (a) Co-operation is needed in 
research just as much as in industry; in fact, the two 
should march hand in hand. (6b) The proposed organisa- 
tion is to support and supplement and not to hamper the 
freedom of the individual. (c) The Advisory Council hopes 
that by means of financial assistance and general guidance 
by the State, increase and systematisation of research 
work will take place throughout the Empire. (d) The 
Advisory Council also hopes that in time it will come to 
be recognised as a clearing house for scientific and indus- 
trial knowledge. (e) The Advisory Council admits that 
in the metallurgy of iron and steel, Great Britain has done 
well, but improvements and progress are necessary. A 
beginning of this systematisation and co-ordination must 
be made, and it is desirable that this should be done at 
once, even though the times seem adverse, and the future 
conditions uncertain. 

Whilst I cannot admit that we in this country have been 
backward in ferrous metallurgy—quite the contrary— 
there is nevertheless in this branch a further great field 





_ for scientific research. In my opinion, where we have 


suffered has been for lack of more Government support, 
from unfair competition from abroad, specially. Germany, 
—some day we shall have revelations about this, and see 
how unfairly we have been hindered. We therefore con- 
gratulate Sir William and his able assistants in having 
at last found a weak place and joint in the armour of 
officialdom, and that the State is now ready—as it should 
have been long ago—to help on scientific endeavours with 
direct assistance and not promises only, in a way that has 
never before been done in this country. May the move- 
ment prosper as it deserves to do. 


THE PosITION IN THE PAstT. 


It may be truly said that successful metallurgy was, up 
to a generation ago, largely empirical. It is only necessary 
to read Dr. Percy’s classic work “‘ The Metallurgy of Iron 
and Steel,” written in 1864, to see the correctness of this 
remark. Even now I would not altogether despise the 
empiricist. He has his uses. I was looking the other 
day at my “ Agricola,” and was somewhat surprised to 
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find that some of the metallurgical operations—relating 
to the first stages of dealing with raw material—seemed 
to run much on lines not now altogether abandoned. 

If I may illustrate from my own experience, when I 
discovered or invented manganese steel some thirty years 
ago, it was to some extent an empirical discovery. It 
could not very well have been otherwise, as there was then 
little or nothing to guide the investigator—it was in a new 
field of work. We cannot, however, any longer rely upon 
methods other than purely scientific ones, because science 
has itself advanced so wonderfully during the last two or 
three decades. 

It is true that there are still some managers and foremen 
in metallurgical works who can often walk round the 
chemist, but the value of this kind of untrained foresight 
is, owing to the many scientific developments so con- 
stantly taking place, around us, i disappearing. 
Nevertheless, the chief desideratum of to-day is a happy 
combination of practice and science. I believe the present 
movement which we are to-day inaugurating will help to 
bring about such a desideratum, at any rate more quickly 
and more completely than.is now possible. The metal- 
lurgist of to-day receives wonderful help from his chemical, 
mechanical and physical laboratories. Nevertheless, when 
an inventor finally arrives at what is technically known as 
the “‘ works,”’ he usually gets somewhat severely handled. 
It is surprising, too, to find upon what a slender thread 
‘the success of some great improvement hangs. For 
example, Bessemer never made his process a success—that 
is, on a real commercial scale—until he happened to find 
that in Sheffield there existed the fire-resisting material 
ealled ganister which satisfactorily withstood the high 
temperatures developed in his process. Thenceforward 
his difficulties were largely solved. 

I specially refer to this aspect of our subject because in 
new metallurgical inventions and. developments half the 
battle is in being able to get supplies of the special alloys 
and materials required. At present this side of improve- 
ment is often surrounded by mystery and difficulty. Some 
new product turns up from the land of almost nowhere. 
The supply comes through some unknown personage, and 
so on. It has been a great surprise to me to see, too, so 
many valuable supplies required by the Empire have 
been in the hands of the enemy. There ought to be a 
central clearing house of information for the Empire, and 
immediately knowledge is obtained, this should be made 
available for the British peoples. No foreign possession of 
such products, either directly or indirectly, should be 
permitted. Probably therefore our-Committee might add 
some consideration of this phase to our agenda, specially 
applying as it does to iron alloy developments. 

As an instance of what I mean, I may say that quite 
recently I received an interesting communication from 
Dr. A. Strahan, Director of the Geological Survey and 
Museum, Jermyn-street. He tells me that he is going to 
take up the subject of refractory materials, in continuance 
of the series of ‘* Special Reports on the Mineral Resources 
of Great, Britain.’”” The volume will deal (a) with the 
character, composition, uses, &c., of the materials, and 
(5) will give a description of each occurrence of the material 
in England, Wales and Scotland. Such information of the 
source and nature of these supplies should be invaluable 
to each of us. I would like to see this go further, and one 
central source of information established for all products 
within the Empire—that is, with regard to’ its natural 
wealth. Any British subject should be allowed to go to 
such a centre and receive the help he might require. If 
other countries would exchange, then let them come in ; 
but on no account should our birthright be sold or made 
use of for the foreigner’s benefit. 

As I have said, an important part of metallurgical 
development is ready means of access to information 
about the raw products of metallurgy, including ores. 
Under the able guidance of Dr. Strahan, we have in the 
Geological Survey and Museum, Jermyn-street, a source 
of information of the highest value. It may not be known, 
but in the British Isles are found practically every raw 
product known to man—of course, some on a small scale 
only. In the same way, and as regards those products 
outside England, Scotland and Wales, the subject should 
be also taken up; that is, for the Empire outside Great 
Britain and Ireland. Work is now being done at the 
Imperial Institute, South Kensington, under the guidance 
of Professor Dunstan, but as far as I know it is only carried 
out in a comparatively small way. This is through no 
fault of the Imperial Institute or those who guide its 
destinies, but solely for want of funds and assistance. 
I think, too, the various Geological Surveys and societies 
ought to lend a hand with regard to this important work. 

I was much struck by a letter recently written to one 
of our technical papers, in which it was rightly said : 
‘““A country may be teeming with natural wealth, such as 
minerals, fertile soil, suitable climate and the like, but 
unless the country at the same time possess a highly skilled 
population to extract and generally handle these natural 
advantages, such dormant wealth is useless. The human 
factor is the all-important one.” 

Therefore an immense step forward would be taken if 
such a central clearing house for the Empire could be 
originated. As an instance of the present anomaly, the 
Geological Museum in Jermyn-street does not cover Ireland 
at all. Consequently the valuable ores and minerals 
possessed by that country are not known officially to us 
at all. I understand that the whole basis of such informa- 
tion for Ireland, teeming as does the Emerald Isle with 
valuable deposits of all kinds, rests upon the work, or 
rather partial work, of one man who gets the magnificent 
remuneration of £100 per annum! Even this information 
is not available in this country. If this were done it would 
seem impossible for.such a situation ever again to arise, 
such as the Germans getting px ion of tungsten ores 
in our Empire, sending them over to Germany to be there 
coralled when necessary against British interests. It has 
taken a war to rouse us to the existence of such a lament- 
able state of conditions occurring in our midst. My belief 
is that had such a centre of information as that now sug- 
gested been available with its principal seat in London, 
and branches in Canada, Australasia, India and other 
British centres, such a condition of affairs as that to which 
I have referred could surely never have existed. By well- 
thought-out organisation the value. of the metallurgical 
products within the British Empire, in which this Com- 
mittee is so much interested, could quickly be doubled, 
nay, inereased a hundredfold; thus this source of wealth 








‘actually now within our boundaries when properly worked 


could be. quickly made more than amply to repay the 
frightful expenditure incurred in the war in which we are 
now engaged. a 

I am confident that we can look forward to a great 
development of our Empire by means such as we are met 
here to-day to deal with, and now being so wisely provided 
by the Advisory Council. In other words, I regard this 
as one of the first steps in organisation, and getting away 
from this terrible idea of ‘“‘ muddling through,” which, 
alas! still seems to cling to the mind of those amongst 
us who ought to know better. 

With regard to some of the sources of public research, 
it may be mentioned that the National Physical Laboratory 
has submitted proposals for research in the metallurgy of 
steel and refractory materials, and these will be con- 
sidered in due course. I have little doubt the Advisory 
Council will also remember the close association of Shef- 
field, which can be truly described as the leading centre of 
the science of the metallurgy of iron and steel and its 
applications to industry. 

No doubt many of those present have visited labora- 
tories abroad. Speaking from my own personal experience 
and visits outside this country, I should include amongst 
the great laboratories :—(a) The National Standard Bureau, 
Washington, where money has been spent on the most 
lavish scale ; (b) the Reichsanstalt and the testing works 
at Gross Lichterfelde, Berlin ; (c) Krupp’s laboratories at 
Essen ; (d) another famous research laboratory is that of 
the General Electric Company, America—probably the 
leading laboratory of its kind in that particular line of 
work. The National Standards Bureau has very freely 
disposed of the information they have made for the 
benefit of the world generally. The Directors, Drs. 
Stratton and Burgess, have broad views, and the excellent 
pamphlets published continuously by this Bureau on the 
various important researches undertaken by them entitle 
it to the gratitude of the world. In the same way the 
Berlin laboratories have published much information, 
but no doubt the general public has not known all that 
was done there! As regards the Essen laboratory, I 
spent a.couple of days there about three years ago, and 
found its equipment of the highest order. It probably 
represents the highest development of a laboratory in 
which practice is combined with science. 


SuGGESTED SUBJECTS FOR RESEARCH. 


As regards the work of our Committee, I beg to make 
the following suggestions which represent a few amongst 
many subjects as to the new directions in which we might 
look for more light: :— 

(1) Sound steel. 

(2) Alloy steels, new ones and development of older 


(3) Photomicro work, including examination at increased 
magnifications. 

(4) Wider study of crystallised structure. 

(5) More accurate determinations of high temperatures, 
including the improvement of electrical and optical 


pyrometers. : 
(6) Electrical furnace, improved practice and greater 
knowledge required. ‘ 


(7) Electrical heating furnace, a point to which atten- 
tion is specially given in America. ’ 

(8) Hardening methods, effecting further improvements 
and special baths. . 

(9) Electrical qualities of various alloys of iron and 
steel, including improving permeability. 

(10) Refractory materials, sands, fire-clays, and render- 
ing ourselves independent of foreign sources. 

(11) Corrosion of iron and steel. ‘ 

(12) The correlation of the mechanical and magnetic 
properties of steel, which might be useful to detect flaws. , 

And, of course, a multitude of other subjects. 

Finally on this whole question, and in order to secure 
the co-operation of the various scientific and technical 
bodies throughout the Empire, or at any rate those in 
Great Britain and Ireland, it has been put before me— 
and I think the suggestions are in every way wise ones— 
that these institutions should be invited to suggest subjects 
for research, and that they should consult one with the 
other so as to be in accord and avoid overlapping. Next, 
that any institution which appoints a responsible com- 
mittee and undertakes to make a definite approved research 
should receive grants from time to time according to the 
certified costs incurred. Also, that there should be no 
restriction as to the laboratory or works where the research 
isto be done. Finally, that each institution should appoint 
its own research workers approved in proper form by the 
Advisory Council. In a general way, I feel sure these 
suggestions made to me, which appear most wise and well 
thought out, would avoid any feeling of objection by our 
various scientific and technical institutes. 

I will only refer to one more point. It must not be 
forgotten there are often researches going on which, in 
the nature of things, cannot be made public. The experi- 
ence of the Sheffield University in this respect might very 
well be obtained as a guide on this important point. 2 

In conclusion, I take this opportunity of thanking Sir 
William M’Cormick for the great amount of time and 


‘trouble he has expended in getting this scheme into work- 


ing order. I personally wish it every success, and venture 
to hope that by means of the assistance which the Advisory 
Council is prepared to render, great progress will be 
developed in metallurgical science. 








Tue United States Consul at Leipzig has sent the 
following particulars of the new terminus in that city.:— 


'The main building has a front of 984.25ft., and each of the 
‘side wings measures 295ft. The area covered by this main 


building is 167,918 square feet. The passenger platforms 
behind the main building are covered by an iron roofing 
of a length of 784.4ft. and of a surface of 710,424 square 
feet. Of this roof surface, 301,392 square feet are built 
as skylights. Above the passenger platforms are erected, 
side by side, six trainways of a length of 787 . 4ft. each. 
As a connection between the main building and the 
passenger platforms, a cross hall has been built along the 
rear front, having a breadth of 114ft. The total cost of 
the construction of the station was 32,130,000 dols.—say, 


£6,425,000, 
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X-RAYS AND CRYSTAL STRUCTURE, WITH 
SPECIAL REFERENCE TO CERTAIN METALS. 
By Professor W. H. BRAGG, D.Se., F.R.S.* 


THE new method of applying the properties of X-rays 
to the study of crystal structure results in the determina- 
tion of the exact relative positions of the atoms of which 
the crystal is composed. It is not successful in every case 
as yet, because of the lack of practice and experience of 
the experimenters in the new field and because some of 
the interpretations are not fully understood. There is 
no lack of indications, but the meaning of all of them is 
not as yet fully understood. 

It is natural to attack first such crystals as have an 
obviously simple structure and consist of few elements 
associated in simple proportions. It is also of great 
advantage if the crystals belong to a group of isomorphous 
members, such as the rock salt series. This series, in fact, 
has everything to recommend it to the experimenter— 
its form is simple, that of the cube ; its symmetry is high ; 

* it contains two elements only, in equal proportions, e.g., 
sodium or potassium associated with chlorine or iodine ; 
and there are several members of the series so that we 
can watch the effect of changing one element at a time. 
The constitution of this series was therefore one of the 
first to be examined and made plain. The constitution 
of the diamond, which has also been determined, presents 
a rather more difficult task, because the arrangement of 
the atoms is not so simple as that of the rock salt series, 
although its form is cubic, its symmetry is high and it 
contains atoms of one kind only. 

Of metals, silver and copper, and by inference gold, 
have been shown to possess a very simple structure, in 
which the atoms are arranged as in the piling of shot. 
Bismuth and antimony have a distorted arrangement ; 
but these two, as well as zinc, have not been completely 
determined. A beginning had been made with iron. The 
war has, however, stopped all work of the kind on this 
metal. This new field of research depends on a principle 
already known. When a regular train of waves falls upon 
& surface separating two media, part is reflected and part 
goes on. If the part that goes on meets another separating 
surface, a second portion is reflected and some of this 
emerges from the second medium in the same direction 
as the beam reflected from the first surface. It will happen 
in general that the two reflected beams are out of phase, 
and to that extent destroy one another. Whether they 
do so or not depends upon the relation between the wave 
length, the angle of the inclination of the beam to the 
reflecting surfaces, and the distance between the surfaces. 
In this way are explained the colours of the soap film, of 
the thin layer of oil on the surface of a liquid, of the colours 
of steel when being tempered, andso on. If the reflecting 
surfaces are many in number—not two—the effect is 
made more intense and at the same time more precise. 
It oceurs in the beautiful colours of potash crystals, as 
shown by Lord Rayleigh. These crystals are formed of 
alternating layers, twinned across their surfaces of separa- 
tion; and for some obscure reason the thickness of all 
the layers is the same, though it varies from crystal to 
crystal. When white light containing all wave lengths 
is incident upon such a crystal, at a certain angle, then 
only that wave length is reflected for which the proper 
relation between the wave length, angle and spacing holds 
good. If the angle is altered the wave length which is 
reflected is no longer the same. Hence the beautiful play 
of colours which the crystal shows. It is an essential 
cause of the success of this wonderful effect that the 
wave length and the spacing are not very different in 
amount. 

Passing now to the case of the X-rays, these consist 

* of waves which are something like ten thousand times 
shorter than the wave length of light. To obtain the 
parallel effect we must look for reflecting surfaces which 
are ten thousand times closer together than the twinning 
surfaces of the chlorate of potash crystals, and these are 


separated from one another by only the forty-thousandth | 


of an inch or thereabout. These also Nature has provided 

*in the layers of atoms in the crystal. It may seem curious 
that a layer of atoms should act as a reflecting surface ; 
but, after all, it is not necessary that such a surface should 
be continuous. A row of iron railings, for example, can 
act as a reflector of sound waves. A natural face of a 
erystal contains no doubt a layer of atoms arranged 
regularly ; and behind the natural face are other layers 
all similar, and placed at regularly increasing distances 
behind it. Thus all the conditions for this peculiar 
reflection experiment are present, and we actually find 
that when a pencil of X-rays of a definite wave length are 
allowed to fall upon the face of the crystal, and the crystal 
is gradually turned round so as to alter the angle of inci- 
dence, the reflection of the beam as a whole is non-existent 
except when the angle is right. Then it flashes out strongly. 
When this angle is observed, the relation of the wave 
length to the spacing is known. 

The instrument used is called the X-ray spectrometer. 
It has no lenses, because X-rays cannot be refracted ; 
and the rays are invisible so that in place of the telescope 
appears a chamber containing gas, which is ionised by 
the X-rays. The resulting electrical effect is observed in 
an electroscope. It is important that the measurement 
of the result is quantitive, so that in this respect the new 
spectrometer has an advantage over the old. In this way 
if we use always the same X-ray we can compare the 
spacings between the layers parallel to one after another 
of the natural faces parallel to the crystal; and in this 
way we arrive finally at the crystal structure. The instru- 
ment is not at all difficult to use, and the observed effects 
are large and precise, go that it is quite easy to get numerical 
results. The interpretation is not always quite so easy. 
One part of it comes readily, viz., the number of molecules 
to each unit of the pattern of the crystal—the unit being 
the smaller part which, being reflected again and again 
without alteration of orientation or distance from its 
neighbours, forms the complete crystal. For instance, 
the unit of pattern of potassium sulphate contains four 
molecules ; the unit of pattern of antimony contains two 
atoms. The far greater difficulty lies in the determination 
of the way in which the atoms are arranged in the unit. 
These data are sufficient, but the interpretation is hard. 
To understand how it is attempted, and in some cases 
achieved, is best explained by models. 


* Institute of Metals. “May Lecture, delivered May 4th. Abstract. 


A NEW SHELL-STAMPING MACHINE. 


WE are probably divulging no military secret in men- 
tioning that on the base of each shell a certain amount 
of lettering has to be stamped to dénote the size of the 
gun for which the shell is intended, the date of manu- 
facture, and the names of the makers, &c. The work of 
impressing these letters and figures by hand punching is 


























Fig. 1—McLAREN’S SHELL STAMPING MACHINE 


slow and frequently unsatisfactory. To obviate this 
manual labour and expedite the production of this class 
of projectile, Messrs. J. and H. McLaren, of Leeds, some 
time ago designed a machine for doing the work, which 
was satisfactory provided that the mind of the attendant 
was continuously occupied with the process. Operations 
of this kind, however, are not conducive to thinking, and 
the stamping was not always successfully cartied out, 
beeause the attendant failed to perform his proper share 





























| revolve. 
| shell and is provided with ratchet teeth near its periphery. 


|}and figures. The 





in plan resembling the letter H, one half serving as a recess 
to receive the shell and the other half forming a cupboard 
in which the dies can be stored. Power to drive the 
various parts of the machine is supplied by fast and loose 
belt pulleys on the shaft A, which is carried in bearings on 
either side of the machine and revolves at a speed of 100 
revolutions per minute, at which speed about 140 shells 
per minute can be stamped with sixteen letters or figures 
and with one blow each. On this shaft is a cam B and 
an excentric C, the purposes of which will be explained. 
Parallel with and at the rear of the main shaft is another 
shaft D which carries the L-shaped hammer shown and 
the drag pawl E. This shaft rotates backwards and 
forwards through an arc of a circle round the main shaft 


| owing to the action of the cam B on the hammer block, and 


in this way the hammer is lifted, the blow being caused 
by the tension of the spring F. The upper lever G, which 


| controls the hammer, moves laterally on a central pivot, 
| and the lower lever H, which works vertically, controls the 


excentric pawl E, which causes the die holder and shell to 
The die holder fits the upturned base of the 
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Fig. 3—ARRANGEMENT 


The teeth vary in pitch to suit the spacing of the letters 
pawl E has sufficient travel for 
the teeth of greatest pitch, but not enough to take two 
teeth of the smallest. pitch, the result being that the shell 
is turned the amount required to bring the various stamps 
exactly under the head of the hammer. When engaging 
with the teeth of smaller pitch there is considerable lost 
motion of the pawl, but in every case, be the pitch large or 
small, the movement of the shell finishes at the same 
point, namely, where the pawl reverses at the outer end 
of its stroke. By means of the vertical pin J on the lever 
H the lower and upper levers interlock and prevent the 
hammer from being started when the shell is not revolving, 
a small spring G' acting on the upper lever, giving a con- 
tinuous pressure of the latter towards the ** stop ”’ position. 

When the stamping operations are completed the end of 
the lever G drops in front of a stop pin K fixed on the 
hammer trunnion block when the hammer is lifted to its 
highest point, and to prevent this stop motion acting at 
every lift of the hammer there is an arm L extending at 
right angles from the hammer step lever, which has a 
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of the work. The makers therefore decided that the 
design of the machine must be modified so that its func- 
tions should be automatic and as nearly as possible fool- 
proof. Fig. 1 herewith represents a general view of the 
new machine designed for operating on 4.5in., 5in., and 
6in. shells. In Fig. 2 are given drawings of the machine, 
and Fig. 4 gives details of the stamp holder. 

It will be observed that the machine is of substantial 
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construction, the main frame being a casting, the section 





Fig. 2—SHELL STAMPING 


| At this point the cam gives the same clear drop to the 


MACHINE 


V-shaped end hearing against the rim of the timing dise M. 
The timing dise is provided with ratchet teeth correspond - 
ing in number to the letters to be stamped, and is turned 
by means of the drag pawl N pivoted on an extension of 
the shaft D, so that every time that the hammer is raised . 
it turns the disc through the space of one tooth. Therefore 
one revolution of the dise completes the stamping, and 
the arm L extending from the stop lever enters the notch 
| in the periphery of the disc and stops the hammer. 
| The hammer must always come to rest at the highest 
| point of its stroke, because it is only in this position that 
| the stop pin K is clear of the end of the lever G and 
| allows it to come into engagement. To prevent the 
| hammer being released when the revolving cam B is just 
| coming up to meet the block the stop pin is so arranged 
that the hammer is lifted slightly at every revolution of 
| the cam, causing the stop pin to lift clear of the end of 
the lever. This allows the lever to be easily moved to 
| Start the hammer at the best point. To prevent this 
lever from being moved at the wrong point, the stop pin 
| is undercut and the end of the lever bevelled off, so that 
the lever is held in the stop position until the pin is lifted. 


first blow of the hammer as for ‘succeeding blows. It 
should be mentioned that the strength of the blow given 
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by the hammer is regulated by altering the compression 
of the spring. 

The design and construction of the stamp holder and 
steel stamps are clearly shown in Fig. 4. The stamps 
have round shanks, bevelled off at each side to radial lines, 
and the flat sides cause the stamps to lock each other and 
prevent them turning. The die holder is drilled through 
special jigs, the holes breaking into each other as shown. 
By this arrangement each stamp is held independently of 
its neighbour and may be an easy fit in the hole. The 
stamps are held down by means of a flanged guard plate 
and spring washer, so that when the die holder comes down 
on the shell the stamps come first in contact with the 
shell, and the spring washer allows them a certain amount 
of lift. The shells to be stamped are placed nose down- 
wards in a dolly cup placed in the pedestal shown, and the 
stamp holder is"lowered on to the shell base by means of 























are put into Lloyd’s 1914-15 requirements, and the approximate 
extra first cost of the ship is given, due to the alterations by 
additional steel, deck coverings, cargo gear, water-tight doors, 
&c., as well as increased tonnage and coal consumption and loss 
of deadweight, if any of these takes place. In plotting the 
curves the floodable length has been set out to half the length 
of the ship, so that the 45 deg. set square can be used, as described 
in the scale of the paper} read by Professor W. 8. Abell on “ The 
Calculation of Stability in Non-intact Conditions,” in 1913, 
before this Institution. 

The following is a list of items which may be required under 
the Bulkhead Rules, and which involve extra weight and in- 
creased cost of construction :— 

(1) Additional steel by (a) additional bulkheads, (b) increased 
seantlings of bulkheads, (c) increased extent of bulkheads, (d) 
increased scantlings of decks forming steps in water-tight bulk- 
heads, (e) increased shaft tunnel scantlings, (/) increased scant- 
lings of water-tight flats round shaft tunnels, (g) extra coamings 
| and trunks to hatches, (h) fireproof bulkheads, (k) filling in wells, 
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Fig. 4—STAMP HOLDER 


the hand wheel S and spiral gear T. The machine illus- 
trated is designed to stamp any diameter of shell from 
4in. to 6in. by moving the top centre and bottom dolly 
sideways. All the working parts, including the die holder, 
are case-hardened. 

A handy method of feeding the shells into the machine, 
especially when these are of the larger sizes, is to have 
a strong plank passing transversely in front of the machine, 
as shown in Fig. 3. The shells are rolled along the plank, 
and when they come opposite the dolly cup are easily 
turned up on end. crutch is secured to the frame 


of the machine behind the shell and supports it in a vertical | 


position while the die holder is being brought down. 

The machine is made in two sizes, one for shells between 
4in. and 6in, diameter, and the other for the larger kinds, 
and should prove a great time-saver on this class of work. 








SOME EFFECTS OF THE BULKHEAD COM. 


MITTEE’S REPORTS IN PRACTICE. 
By A. T. Watt, A.R.C.Se., Associate-Member.* 


Tue operation of the full rules laid down by the International 
Convention for the Safety of Life at Sea has heen postponed on 


account of the fact that many of the nations who were signatories | 
to it are now at war. These rules will presumably be made | 
operative, sooner or later, after the conclusion of hostilities. | 
In the meantime the Board of Trade have stipulated, for all | 


foreign-going passenger steamers, the keels of which are laid 
on or after January Ist, 1916, that the standard of sub-division 
laid down for the “ mixed type’’ by the International Con- 
vention must be adhered to. Tn 

ships, the findings of the Convention were expressed in somewhat 
general terms, several of the subjects being left for further study 


and agreement. The Bulkhead Committee’s reports state in | 
detail how the principles laid down in the Convention should be 


applied in practice, and modify certain of its provisions. The 
Committee consider that international agreement ,lor these 


modifications should be obtained. In what follows it is assumed | 


that the full recommendations of the Bulkhead Committee will 


eventually become law. The object of the present paper is to | 


show how these recommendations will affect the design, con- 
struction and cost of several typical vessels. In addition, an 
approximate method is put forward which it is hoped will 
facilitate the application of the new rules in design work. It 
is not suggested that any one contribution of this nature could 
possibly cover the whole of the ground, and the title has been 
chosen to indicate this. 


Part I.—CHANGEs IN DESIGN AND CONSTRUCTION. 
An ordinary perusal of the Committee’s reports does not give 


much indication of the alterations that would be necessary in 
an existing ship to make her conform to the new rules. The 


matter must be gone into fully by means of much calculation | 


and curve whe Everyone is not in a position to do this, 
and the following cases help to show the changes that will 
generally be necessary in vessels of different types. If the number 
and spacing of the bulkheads are to remain as at present, the 
load draught would have to be much less. To maintain the 
existing load draught the number of bulkheads must be increased 
and/or the bulkhead deck raised. A compromise can, of course, 
be made between these alternatives. In setting out to show the 
actual changes that will be brought about, probably the best 
method to pursue is to examine ships of a type that have been 
built recently and are now in service. Many modifications that 
would have to be made to existing vessels, assuming it was 
required to make them fulfil the new regulations, are common 
to all types, but others depend on the special nature of the shi 
in question. In some cases the modifications required are small, 
while in other instances it is not too much to say, as will be shown 
late, that certain types of vessels will disappear altogether. 

In all the vessels dealt with the bulkheads in the existing ships 


*Institution of Naval Architects, April 13th, 1916. 





regard to the sub-division of | 


| (1) emergency exit trunks, (m) trunks to hatches in decks forming 
water-tight steps in bulkheads, (m) increased extent of double 
bottoms. 

| (2) Water-tight doors: (a) Increased number (i.) in tween 
decks, (ii.) in tunnels, (iii.) to trunks, particularly to hatches in 





| of .77. Her lo 


As originally designed, this vessel—the modified profile of 
which is shown in Fig. 1—would require eight water-tight 
bulkheads under Lloyd’s rules, and these would only extend to 
the upper deck. At the load draught of 26ft. 6in., inorder not 
to increase unduly the number of bulkheads in the ship, they 
would have to be carried to the shelter deck, and even then two 
additional bulkheads are required as shown in the profile, one 
forward and one aft. A large ber of p gers are carried, 
so that the mean permeability of the ship exceeds 80 per cent., 
and the factor of subdivision is £461. Referring to the list given 
above of items involving additional cost, all of them would be 
incurred in this ship, with the exception of items (1) (g) (k) and 
(n) and (8). The additional gross steel added is about 180 tons, 
and the additional hold at each end of the ship introduces extra 
cargo gear. The water-tight door arrangement in the new ship 
is responsible for a very considerable addition to the cost. In 
the shelter tween decks doors were fitted in the water-tight 
bulkheads in order to facilitate the passenger and service arrange- 
ments, and the total number of water-tight doors in the new 
vessel is eighteen, as compared with five in the existing ship. 
All the water-tight doors below the water-line must be of type (5) 
or (6), and in working up the extra cost they have been assumed 
to be hydraulically operated—that is, of type (6). The load 
draught of 26ft. 6in. does not represent the maximum permis- 
sible under the Load Line Tables or with the present number 
of bulkheads, and it could accordingly have been increased in 
the new vessel in order to balance the increased weight of hull, 
which is about 205 tons. This weight of hull, however, has to 
be carried about with the ship, and, taking a mean working 





| draught of 24ft. where the displacement is 15,400 tons, the 


approximate increased coal consumption is 1} per cent. The 
total additional cost of hull brought about by the new rules is 
34 percent. The tonnage of the ship is not appreciably affected, 
any more than the cubic capacity for cargo. Under the “‘ mixed ”’ 
standard the number of bulkheads required would still be the 
same as for the “ full ’’ standard. The table below summarises 
the statements made :— 


Description of ship. 





© No. 1. No. 2. 
To “full” or 


Existing tyre. “mixed ’” 
standard. 
Depth to bulkhead deck... .. .. 2 fc. 40ft. 
Mean permeability Medel aie Over 80... Over 80 or 70 
Loedqreagt .. .. «.. . -. 206. Gn... 26ft. 9fin. 
Percentage addition over No. 1: 
Cost of hull .. .. ate 3.5 
Weight of hull — 2.8 
weight .. .. .. _ ns Nil 
Cubic cargo capacity .. _ = Nil 
Net tonmage.. .. .. _— 2 Nil 


Case 2.—Intermediate liner. Class: Steam—Il and 100 Al 


| at Lloyd’s. Principal dimensions: Length, 480ft.; breadth, 


moulded, 60ft.; depth, moulded, 36ft. 6in. 

Fig. 2 shows the profile of this vessel as she would be built 
before the advent of the new rules. She would have the com- 
paratively low s of 14 knots, running at a block coefficient 
draught under the Freeboard Tables would be 
29ft. 7in., and gross deadweight capacity 11,830 tons. 

To give a reasonable deadweight under the “ full” standard 


| of the rules, an additional bulkhead has been added aft, and the 


| water-tight steps; (b) more complicated system of operation ; | 


| (c) no wood packing to frames. 
| (3) Insulation behind wood lining and doors to fireproof 
| bulkheads. 
| (4) Emergency exits for passengers and crew. 
| (5) Extra cargo gear, by extra holds: (a) Derricks and pro- 
| bably derrick posts, (b) winches and steam pipes—which may 
affect size of auxiliary boiler. 

(6) Ash and slop shoots; water-tight valves on base with 
| gearing, if the upper ends are below the bulkhead deck. 


resulting load draught is 28ft. 5in., which causes a decrease in 
deadweight capacity of 930 tons, that is, a reduction of 7.8 per 
cent. on the above. The profile of the vessel to the new require- 
ments is shown in Fig. 3. Increased draught could be obtained 
by introducing additional bulkheads to those shown. By moving 
the machinery compartments aft about 15ft. and putting in an 
additional bulkhead forward, the draught could be made about 
2$ft. 7in.—as in Fig. 2—but apart from the fact that the holds 


| would be shorter and the cargo arrangements more complicated, 


| excess trim by the bow in the loaded condition would probably 
| taboo this arrangement. The vessel in Fig. 3 loses deadweight 
| on account of decreased load draught, and to the extent of about 


120 tons by the additional weight of the ship brought about by 
fulfilling the requirements of the new rules. If the vessel shown 
in Fig. 3 had only to conform to the “ mixed ”’ standard laid 


net mead { 
orricees | 


cos | 
=e 














~ * yerst 
Sig Se 


yi \ age 
ASE se mmtsine pens? ea eS 


J fi ane Md mutans eer bys sal x 
jake Ss ’ ] 7 ee y, \ Me 














ba 
raters 1 
i vassencens | vassengens 
panies [esses Hee onlrastemeesd 
er eae Be 
wa move 
Se ere 
"gl ome oe 








Aas Oa Tes ea ae 


Fis. 2. 


| CASE 2. 














TUNNEL TOF 




















~ =e 
eons oyun 





| AFTER EMO PERMEAQUITY Ge 8 
—;" 


Fi [Assencees 

















Oat Tertyt TTT 


| 
| 
| 
































| uns 


“THe Encineea’?’ 


(7) Enlarged pumping arrangements, including extra power 
necessary in emergency dynamo. 

(8) Extra deck coverings by filling in wells. 

(9) Extra valves and gearing to outlet pipes on ship’s side. 

(10) Special side scuttles. 

The upkeep of a vessel built under the new rules will be greater 
than formerly, due to additional water-tight doors and gearing, 
cargo gear and winches, pumping arrangements, water-tight 
valves and gearing, &c. All the pebdivinies arrangements come 
under annual survey by the Board of Trade. 

Case 1.—Passenger liner. Class: Steam—1 and 100 Al at 
Lloyd’s. “Shelter deck with freeboard. Principal dimensions : 
Length between perpendiculars 535ft.; breadth, moulded, 63ft.; 
depth, moulded, 40ft., to shelter deck. 

t Trans. I.N.A., Vol. LY. (tart L.), page 102. 
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down by the Committee, the load draught could be 29ft. 5in., 
giving a decrease of deadweight as compared with the original 
ship of 24€ tons—that is, 2.0 per cent. 

The extra cost of hull due to the new requirements is about 
3.5 per cent., and is the same for the “full” and “ mixed” 
standards. The total gross weight of steel added would be 
96 tons. The assumption has been made that the tunnel recess 
would not be flooded if No. 5 hold were bilged. If this is not done 
the draughts would be jess than those given. To ensure this, 
at least one water-tight door must be fitted at the forward end 
of the tunnel recess. In working up the extra cost the assumption 
has been made, as in Case 1, that the doors below the water- 
line are hydraulically operated. The after peak bulkhead would 
cut into the crew’s accommodation on the main deck, and neces- 
sitate the fitting of two horizontal sliding water-tight doors in 
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the bulkhead there. Fire-resisting bulkheads would have to 
be fitted as shown in Fig. 3. The extra cargo hatch aft would 
involve additional cargo arrangements. Extra pumping appli- 
ances with additional power in the emergency dynamo would 
also have to be provided. The net tonnage of the ship would 
not be appreciably affected any more than the cargo capacity. 

There is one feature brought out by comparison of the two 
profiles—Figs, 2 and 3—which shows that No. 2 hold in the 
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MEAN PERMEABILITY = 70 
NOTE :—MARGIN LINE AT UPPER DECK 










actually carried there. With the new arrangement of bulkheads 
these between decks would always be measured in the tonnage, 
and represent a permanent addition of about 20 per cent. 

If it were possible with the existing cubic capacity to utilise 
more deadweight, as it probably would be, in certain trades in 
a ship of this type, the vessel could be built as a full-scantling 
ship, and the draught could be 25ft. 8in., without introducing 
any additional bulkheads. The draught allowable under Table A 
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modified ship is considerably shorter than in the original. This 


curve. This is unfortunate, since the “No. 2” is usually 
depended on to be the best hold in the ship. The “ No. 3” is 
now the best hold, but its use either partially or wholly as a 
reserve bunker would spoil its usefulness for cargo. The table 


below summarises the statements made :-— 


Description of ship. 





No. 1. No. 2. No. 3. 
Existing To “full” To “mixed” | 
type. standard. sta | 
Depth to bulkhead deck . 36ft. Gin. .. 36ft. 6in. 36ft. Gin 
Mean permeability . . 74.5 : 74.5 70.0 
Load draught .. .. .. .. .. 20ft. 7in. 28ft. 5in. 29ft. Sin. 
Percentage addition over No. 1: 
Costofhull .. ve _ 3.6 3.6 
bees art hull.. _— =z oe 1.7 
Deadweight . .. — 7.8 (less) 2.0 (less) 
Cubic cargo capacity — Nil Nil 
Net tonnage .. .. — Nil Nil 


Case 3.—Cargo boat with less than fifty passengers. Class : 
Steam—1 and 100 Al at Lloyd’s ; shelter deck, with freeboard. 
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The table below summarises 


in the Loadline Rules is 26ft. Tin. 
feature is of very frequent occurrence, since the centre of the | the statements made :— 
No. 2 hold is generally at the lowest part of the floodable length 


Description of ship. 





* ee No. 2. 
“ Full 


on 
Existing type. “ mixed ”* 
standard. 
Depth to bulkhead deck .. os 26ft. Saft. 
Mean P ee yaa ve 71.7 71.7 or 70 
Loaddraught .. .. .. .. .. 23ft. Gin. 23ft. Sin. 
Percentage addition over No. 1 : 
Sie -- 3.0 
Weight of hull 1.0 
ae _ 0.4 
Cubic cargo capacity .. - Nil 
Net tonmage.. .. .. °.. — 20 


Case 4.—Cross-channel steamer for carriage of passengers and 
mails, Class: Steam—2, shelter deck with freeboard and Al 
at Lloyd’s for Channel purposes. Principal dimensions : Length 
on load water-line, 355ft., cruiser stern; breadth, moulded, 
43ft.; depth, moulded, 16ft. 11}in., to upper deck. 

This is the type of steamer referred to in paragraph 208 of 
the Committee’s second report. 
speed and shallow draught. The machinery spaces are long, 

but the freeboard ratio generally 
fairly large, although the bulk- 


heads are only carried to the | 
In this particular | 


upper deck. 
case the load draught is 11ft. 6in. 
and speed 23 knots, the free- 
board ratio being .482. The 


requirements is shown in Fig. 5, 
with the necessary bulkheads 
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“Tue Enoincer” 


Principal dimensions: Length, between perpendiculars, 380ft.; 
breadth, moulded, 52ft.; depth, moulded, $4ft., to shelter deck. 

This vessel, as built before the advent of the new rules, would 
require six bulkheads under Lloyd’s rules, and they would be 
carried to the upper deck only. The profile of the vessel to the 
new requirements is shown in Fig. 4. The load draught as a 
shelter decker would be 23ft. 6in., and at this draught, taking 
the upper deck as the bulkhead deck, the curves of permissible 
length are shown underneath the profile. The necessary bulk- 
heads are also shown, except that the boiler-room would still 
be too long. This arrangement of bulkheads could not, 
of course, be adopted; they would have to be carried to 
the shelter deck—as shown in heavy- dotted lines in the 
profile, Fig. 4. The vessel would then become an awning- 
deck ship, and the draught would be 23ft. 8in. There would be 
no necessity to increase the number of bulkheads, and the 
extra cost involved by the new rules would be about 3 per 
cent. There would, however, be a large addition to the net 
tonnage in some conditions. As the vessel was built, the shelter 
"tween decks were free from tonnage dues, unless cargo was 
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and curves of permissible and twice permissible length shown 
beneath it. 


design, although probably more bulkheads are fitted than would | 


have been in the ordinary way. It is found that the steel | 
scantlings prescribed in the new rules for this type of steamer | 
do not increase ‘the weight of the bulkheads over their weight | 
to the old scantlings; if anything, there is a slight saving. | 
By keeping the upper deck as the bulkhead deck, no additional | 
water-tight doors are’ introduced in the passenger accc d 
tion, although one or two extra may be necessary in the shaft | 
Spaces. 
In another channel steamer that was tried, the alterations | 
that would have been necessary were more serious. This vessel 
was about 305ft. long, with a beam of 45ft. and depth to the 
upper deck 17ft., whilst the load draught was 12ft. 6in. As 
at first arranged, steam was provided from two double-énded | 
and one single-ended boilers, and the total length of boiler-room | 
was 64ft. ‘This length is 31.5ft. longer than the permissible | 
1 h under the rule. _ ing the three boilers by two double- 
nded ones, it is possible to reduce the length of the boiler- 





They are generally of high | 


profile of the vessel to the new | 


cncimes 
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No special difficulty was experienced here in the | 


| satisfy the new requirements are quite minor. 


room -to 40ft. This length, however, is still greater than the 
permissible length at the existing draught and depth. To make 
| the length of boiler-room equal to the permissible length, the 
| necessary increased depth to upper deck was determined, and 
| the final combination of depth and draught proved to be: depth 
| to upper deck 18ft., load draught 12ft. 10in. This adds to the 
Ghinkommanst, and if the machinery was retained as at present 
| the speed of the vessel would be slightly reduced. This increased 
| depth could, of course, be obviated by carrying the bulkheads 
to the shelter deck, but in a cross-ch 1 st this would 
| probably prove a very inconveinent arrangement, and would 
increase the net tonnage. 
| Case 5.—Passenger and steamer. Class: Steam-—2 
and Al at Lloyd’s. Principal dimensions: Length, between 
| perpendiculars, 270ft.; breadth, moulded, 43ft.; depth, moulded, 
| 21ft. 6in. : 

Fig. 6 shows the file of a typical home trade vessel for 
service between the t Coast and the Continent, The vessel 
is of the three-island type, and the wells férward and aft are 
enclosed by high bulwarks extending to the level of the poop, 
bridge and forecastle decks, The load draught before the advent 
of the new rules was 19ft., giving a freeboard ratio of only . 135. 
The curves of permissible lengths of compartments are shown 
underneath the profile, together with the bulkheads that would 
be required to make the vessel satisfy the Bulkhead Com- 
mittee’s requirements. Such an arrangement could not, of 
| course, be entertained. The load draught would have to be very 
small to avoid the introduction of extra bulkheads, and would 
| have to be in the neighbourhood of 14ft. Gin. Such a small 
| draught would only give a deadweight-carrying capacity of 
about 650 tons, as compared with 1870 tons at the existing 
| draught of 19ft. This arrangement would not be satisfactory, 
| and the only practicable way out appears to be by raising the 
bulkhead deck. 
| _ The vessel, being 270ft. long, falls under Chapter VI. of the 
|} Bulkhead Rules which apply to the subdivision of small vessels. 
| The mean permeability , the ship is 80.1, and in consequence 
| the length lies between 295 and J, the limits of length given by 
| the Committee, which necessitate subdivision of the ship through- 
| out the whole length. The resulting arrangement is shown in 
| Fig. 7, where the bulkhead deck has been raised by filling in 
| both the forward and after wells. With the arrangement of 
| bulkheads shown the load draught could now be 18ft. lin. 
| Any draught in excess of this would require an extra bulkhead 
| in the after hold, an innovation that would probably not find 
| favour with owners. The deadweight capacity of the vessel is, 
| therefore, slightly decreased, and a slight reduction has been 
| made in the cubic capacity of the cargo spaces, since the forward 
| and after wells were always used in the existing ship for carriage 

of cargo as ion d ded, and the substitution of a double 
| bottom forward and aft in place of a single bottom decreases 
| the hold capacities. ; 7 
| The modified ship will be more expensive to build and to 
| run than the existing one. Additions to the first cost will be 
involved by increased weight of steel, principally in the water- 
tight bulkheads, and also in the shaft tunnel—double bottom in 
place of single bottom—and by filling in the wells, the total being 
28 tons gross. There will also be additional deck coverings and 
water-tight doors in the *tween decks. The total increase of 
| first cost of hull will be about 3.5 per cent., and the addition 
| to the weight about 37 tons. These items are probably not so 
important in their effect as the forced additien to the tonnage 
| of the ship. The increase in the net tonnage is about 17.5 per 
| cent. of the original. This must be a serious item in a boat 
continuously going in and out of port. In the existing ship 
dues would not have to be paid on the spaces in the forward and 
after wells, even if cargo was carried there, but now these spaces 
| represent a permanent addition to the tonnage. 
If the mean permeability of the ship had been less than 
76.94, the 270ft. would lie between the limits of /, and /, that 


Description of ship. 
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rr ms ) 
No. 1. No. . < ve S. . 
a Subdivi ubdivide: 
— throughout fore en 
Saints length. only. 
Depth to bulkhead deck . 21ft. 6in. 2vft. Gin 29f6. Gin 
| Mean eability .. 80.1 80.3 70.0 
| RRND na 05° be oe! 2 19ft. 18ft. Llin. 2utt. 
Percentage addition over No. 1 : i 
Costofhull .. .. .. «. — 3.5 2.7 
| Deadweight .. .. - 3.1 (less) 12.6 
| Cubic cargo capacity J 3.4 (less) .. 3.4 (less) 
| Net tonnage .. .. oo 17.5 8.5 
| 


the Committee have set up, and in consequence she would only 
| have to be divided for 35 per cent. of the length forward. In 
| this case it would only be necessary to fill in the forward well, 
and arrange the bulkheads as shown in Fig. 8. The double 
| bottom would still have to be fitted outside the machinery 
| spaces forward and aft, The maximum load draught would be 
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, 20ft., and would be fixed by the Load Line Tables, the existing 
| subdivision forward allowing of a greater draught under the 
| Bulkhead Rules. The addition to the first cost of hull would 
be 2.7 per cent., and to the net tonnage 8.5 per cent. This 
represents the ship to the “ mixed” standard. The table 

above summarises the statements made. 
Case 6.—River ferry boat, about 150ft. long. Class : Steam—65. 
In this case the modifications required to make the boat 
The only com- 


partment which exceeds the permissible length is tne engine- 


| room, but the machinery in this could easily be rearranged to 


allow the after bulkhead to be moved forward to bring the 
length of the room within the limit allowable. The vessel is 
shown in part profile in Fig. 9, together with the permissible 
length curves. The existing bulkheads ate indicated, and the 
aftermost permissible position of the after engine-room bulk- 
head. If the after-peak bulkhead is stil) retained, this would 
introduce an additional bulkhead into the ship. The scantlings 
of the bulkheads under the new rules involve identically the 
same weight of steel as the existing scantlings, 
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In generally reviewing the cases of the six vessels dealt with, 
it should be noted that the changes made are not necessarily 
the pe give possible; there are also numérous matters of 
detail that oecur in working up the general arrangements and 
steel plans which have not n remarked upon. Questions 
relating to horizontal and longitudinal subdivision and’ the 
subdivision of very large aoe have not been touched upon. 
These omissions were essential in order to keep the paper within 
even the present dimensions, 


(To be continued.) 











LETTERS TO THE EDITOR. 


Seiad ses dncalimgcy ~ ible for the opinions of our 
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WHY SMALL FARM ENGINES ARE FAILURES. 


Srm,—I have read Mr. F. R. Parsons’ letter in your issue of* 


May 5th on “ Internal Combustion Engines for use on Farms 
and Estates,’ and protest strongly that they are failures, 
which is disproved by the ever-increasing number of such engines 
sold, Certainly they are open to improvement, but so are most 
things. As a designer directly interested in this class of engine, 
1 consider Mr, Parsons too exacting in his requirements. They 
are not “ utterly lacking in adaptability,” if one gives due regard 
to the manifold and diverse duties which they are—admittedl y— 
called upon to perform, The whole busi is of ity one 
of compromise. 

As to portability, &c., an engine with suflicient power to 
drive a thrashing machine—about 16 brake horse-power mini- 
mum—to — on low-price fuel, to possess flexibility, low 
in price, and yet _ enough to be easily lifted from place to 
place—lifting tackle usually non-existent—not to mention 
simplicity in construction to suit farm labour, are certainly 
very desirable qualities, but remarkably difficult to achieve, as 
any engineer in the trade knows. Further, the actual demand 
for portable engines is not one to twenty compared to that of 
the fixed type. I am in agreement that something better than 
the usual single pulley is required. Possibly a three-speed cone 
pulley, or, better still, one or two s detachable pulleys of 
varying diameter might be supplied. Change gearing means 
complication, weight, and considerable extra cost. 

The writer feels indignant at the complaint of movements 
and adjusting mechanism being ‘‘ crowded together.’”” As a 
matter of fact, most engines by reputable makers cannot be 
accused seriously on that point. An extra foot or so of floor 
space is not important, but an extra foot or so of engine means 
£ s, d. to the manufacturer who is engaged in a highly com- 
petitive business. Mr, Parsons probably had in mind the 
American t of hopper cooled engine when he alluded to 
cylinder troubles, high temperature and carbonisation, but one 
cannot expect perfection at the price asked. This factor has a 
ruling on the lack of adjustments he complains about, and which 
are not so frequent as he asserts, particularly with ard to 
engines of British fact In conclusion, if Mr. Parsons 
would consider the commercial side a little more he would gain 
a more balanced view of the situation. 

Cecm H. Cox 
(Chief draughtsman, Walsh and Clark, Limited, 
Guiseley.). 








May 10th. 





Sir,—I was pleased to see that my remarks on small farm 
engines had attracted the notice of a firm whose reputation for 
the production of engines of this description is admittedly 
unchalle ble. But with all respect to Messrs. Petters 
Limited, I submit that their reply to my article somewhat 
begs the points raised. I made, tentatively, certain sug- 
gestions of a practical character which appeared to me, as a 
practical engineer, to deserve consideration, in order that this 
type of engine should be made more elastic, more adaptable, 
more reliable, and more foolproof. Also I had not lost sight 
of the factor of “ unskilled labour,’ referred to by the Messrs. 
Petters. On the contrary, this was uppermost in my mind 
when making the suggestions. 1 enumerated what, in my 
opinion, were the chief failings of this type of engine, and 
emphasised the need for improvements in order to make it 
more readily amenable to the varied requirements of the user. 
Furthermore, the oe which I most desired to emphasise was 
the suggested inclusion of a variable-speed device, the merits 
and advantages of which should be too obvious to need further 
enlargement. None of these points in detail have been touched 
upon in the letter of Messrs, Petters. This is to be regretted, 
since the aim of the writer was solely to open up the question 
of added efficiency and to increase the wt wtb. 9 and scope of 
a type of engine the demand for which will in the face of present 
labour difficulties be considerably extended. 

Messrs. Petters Limited admit that in this type of engine 
“there is doubtless room for improvement.’ In this I quite 
agree. And such an admission appears to me to be a tacit 
acknowledgment of certain shortcomings. Might there not, 
ther, after all, be something in m tention that small farm 
engines need considerable improvements to render them more 
immune from breakdown’ and more adaptable to the varied 
conditions of service ? ; 

May 15th. F. R. Parsons. 








HUMPHREY PISTON GAS PUMP. 


_Sm,—I was pleased to read the account of the above pump, 
given in your issue of April 28th. It may be of interest to your 
readers to know that about the years 1880 to 1882, my father, 
the late James Robson, constructed, patented and actually 
worked a direct-acting gas-driven pump, which operated in a 
somewhat similar manner to the one you describe. The patent 
— of my father’s invention is No. 4050 of 1880. In 
this pump the exploded gases compressed a series of springs, 
which, on their reaction, raised the water. In a later modifica- 
tion a weight was used in place of the springs. A description 
of this pump is given—along with other interesting matters 
relating to the early development of the British internal com- 
bustion engine—in the ‘‘ Memoir of James Robson,” which is a 
little booklet published by me a few months ago. I shall be 
pleased to present a copy of this booklet to anyone interested 
who cares to apply for one. Jas. Rosson. 

“‘ Pendennis,”’ Sandwell-road, Handsworth, Birmingham, 
May 15th. 





THEORY AND PRACTICE IN THE FILTRATION OF 
2 WATER. 


Sir,—Referring to the correspondence on the above subject 
which you have published in your columns, I agree with the 
author of the paper in the suggestion implied by his-letter of 
May 10th, which appeared in your issue of the 12th inst., that 
discussion on a rr gs read at a meeting of one of our leading 
Institutions should be confined to the ‘‘ Proceedings ” of the 


Institution, where criticisms can be considered with the paper 
itself and the author’s reply. 

With reference to the long letter from Mr. Wm. Paterson 
published by you on the 12th inst., I may say that I was present 
at the meeting on April 14th, when Mr. Clemence’s paper was 
read and discussed, and I certainly did not gather from the 
paper the impression which Mr. Paterson’s criticism of it con- 


veys. Mechanical filters being proprietary articles are widely 
advertised, and there is a danger that the artificial character 
of the process of mechanical filtration may be overlooked. 
The author of the paper is to be commended on his courage 
in bringing: forward the subject for discussion, as any paper 
drawing attention to the advantages of slow sand filtration is 
bound to invite attack from those interested in various processes 
or artificial methods used as substitutes for what, as the author 
explained in a simple manner, is an adaptation of purely natural 
processes, and co uently does not lend itself to advertisement. 
Mr, Paterson admits in his letter that at Poonah the filtered 
water from the rapid gravity filters about to be installed may 
contain 1000 dangerous bacteria per c.c., a fact which hardly 
seems to recommend the system even if auxiliary processes of 
purification are to be added, as temporary failure of any one 
of these aids to filtration would be disastrous. If Mr. Paterson 
has sent a contribution to the di ion for publication in the 





+] ** Proceedings ” of the Institution, on the lines of his letter to 


you, I shall be interested to read Mr. Clemence’s reply thereto. 
May 16th. H. B. B. 





Sin,—The letter from Mr. William Paterson which you pub- 
lished on the 12th inst. is identical with a communication which 
he has sent in for publication in the “ Proceedings” of the 
Institution of Mechanical Engineers, as part of the discussion 
on the above paper. ’ 

It is a generally accepted rule that such communications 
should remain the property of the Council until published in 
the Journal with the author’s reply and the original paper. 

May I refer Mr. Paterson and those of your readers who are 
interested in the suoject to the Journul of the Institution for 
my s.r f to the discussion on the above paper ? 

Shortlands, May 16th. VALTER CLEMENCE. 








Macurwe Toot anp ENGINEERING AssocraTIoN.—Following 
on the discussion at the annual meeting of this Association on 
April 6th last, the following deputation waited upon the Minister 
of Munitions at the House of Commons on Wednesday, the 10th 
inst.:—Messrs. H. J. Mackinder, President of the Association ; 
S. H. March, of the Churchill Machine Tool Company, Limited, 
Manchestei ; Harold Butler, of J. Butler and Co., Halifax ; 
Rufus Stirk, of John Stirk and Sons, Limited, Halifax; J. T. 
Stuart, of Loudon Bros., Limited, Johnstone, near Glasgow ; 
Herbert G. Williams, Secretary of the Association. Mr. Lloyd 
George was accompanied by :—Dr. Addison, Parliamentary 
Secretary to the Ministry of Munitions; Mr. Phipps, the General 
Secretary of the Ministry of Munitions; Mr. Owen Smith, the 
Director of the Controlled Establishments Department of the 
Ministry of Munitions. No report can be issued at present for 
publication, but it is understood that whilst the points raised 
will not be settled at the moment, the interview was of a satis- 
factory character. 


Tue British CHAMBER O¥ COMMERCE FOR ITaLy.—New head- 
quarters of the British Chamber of Commerce for Italy have 
been opened at 7, Via Carlo Felice, Genoa, They are situated in 
a very central position, in a main street, and near the Italian 
Chamber of Commerce, the Bourse, and the principal banks. 
A Sample Exhibition of British goods suitable for importation 
into Italy is now being organised. The offices of the Chamber 
are in the same house, and all callers will pass through the show- 
rooms, which it is intended to keep open daily during working 
days from 10 to 12 a.m. and 2to5p.m. As the available space 
is limited, firms are advised to apply forthwith for what they 
require, even if not in a position to send their exhibits at once. 
It is pointed out that exhibits should be selected with a special 
view to business after the war. Applications for space will be 
dealt with as received. Special arrangements have been made 
with the Italian Government whereby exhibits for the show- 
rooms will be admitted duty free for two years. Exhibits, &c., 
must be delivered carriage, &c., free, but the Chamber will, 
if desired, take delivery of large lots of samples arriving by sea 
or rail and have them brought up to the Chamber, charging 
exhibitors the actual cost only. Parcel post will be found 
convenient for smaller lots, but duty will have to be paid thereon. 


Impveriat Instrrute.—The control of the Imperial Institute 
will, by the new Act which has recently passed through both 
Houses of Parliament, rest in future with the Colonial-oftice. 
The ch is explained in detail in the current number of the 
Bulletin of the Imperial Institute, published this week. By the 
establishment of an Executive Council a board of management 
will be created, which, subject to the control of the Colonial- 
office, will be responsible for the operations of the Institute. 
The relationship between the Colonial-office and the Institute 
will thus be analogous to that bet the Colonial-office and 
a Crown Colony. Matters of important policy will have first 
to receive the sanction of the Colonial-office, but, subject to this, 
the Executive Council will possess a general executive authority. 
Some idea of the importance and extraordinary variety of the 
work which the Institute is asked to perform may be gathered 
from a perusal of the last annual report, which has just been 

resented to Parliament and published. This annual report 
is a mine of information on new or not generally known Colonial 
and Indian raw materials. Particular success has been achieved 
by the Technical Information Bureau of the Institute, which 
forms a kind of agency between the producer in the distant 
colony and the manufacturer at home. The arrangements for 
starting this bureau were, fortunately, so far advanced on the 
outbreak of war that it was in full operation before the conflict 
was many weeks old, and was able at once to indicate markets 
for the many Indian and Colonial raw materials which before 
the war had to be procured from Germany. 


Royat Mereoronoeicat Socrery.—The usual monthly 
meeting of this Society was held on Wednesday, the 17th inst., 
at 70, Victoria-street, Westminster, Major H. G. Lyons, D.Sc., 
F.R.S., President, in the chair. Mr. L. C. W. Bonacina read a 

per entitled “On the Readjustment of Pressure Differences : 
Two Species of Atmospheric Circulation and their Connection.” 
He attempted to demonstrate a dy ical cx tion bet 
two essentially distinct types of atmospheric circulation, 
familiarly exemplified in cyclonic gales on the one hand, and in 
thunderstorms on the other. Each type of action has its birth 
in an initial disturbance in the a distribution, or, in 
other words, in a slight variation of density. If this initial area 
of disturbance can command the necessary air currents the 
result is the development of horizontal gradient winds around a 
cyclonic minimum of pressure, the original difference of pressure 
becoming greatly exaggerated by the action of the wind itself ; 
but if the initial area of disturbance cannot thus divert surround- 
ing air currents towards it on account of the exigencies of the 
existing circulation, the air in it becomes unsuitable or 
“‘ strained,” and is in a position to be suddenly forced upwards 
by the surrounding slightly denser air in a succession’ of vertical 
commotions disposed along one or more axes. Such vertical 
commotion represents the species of circulation familiar to “us 
in thunderstorms and line-squalls, and in this manner it may be 
said that the conditions which give rise to thunderstorm action 
are limited by those which occasion cyclonic circulation. The 
principles enunciated further explain why it is that in England 
cyclonic storms, characterised as they are by a wide and 
diffuse distribution of wind energy, are most frequent and 
violent around the winter solstice, N vember to February, and 
that thunderstorms, marked by local patches of concentrated 
electrical energy, occur mainly round the summer solstice, May 











to August. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Pig Iron. 


In every department the recent strength is fully 
maintained. Most of the descriptions of iron and steel 
are already quoted at the maximum prices fixed by the 
Ministry of Munitions. Under present conditions and 
working to the fixed prices, pig iron producers have little 
to grumble about. After paying the high prices for coke, 
ore, lime and labour, there is still a quite abnormal i 
of profit, even if it does not come up to the emoluments 
of the maker of finished iron. Sellers of pig iron are in 
somewhat of a dilemma with regard to future contracts, 
as they are unable to sell beyond the maximum. The 
difficulty has been met in some cases by the insertion of a 
protecting clause in contracts automatically raising the 

in accordance with a future advance. But some 
buyers have demurred to this arrangement, and contracts 
are hanging fire. As I stated in this letter last week, 
Midland producers are beginning to agitate for an increase 
in the scales allowed, but nothing can be done before 
June 30th. The Northamptonshire smelters had an 
interview with the officials of the Ministry last week, but 
met with no success, the Department being unwilling to 
consider any alterations in the scale until after June 30th. 
Yet the smelters have a strong case, because coke values 
have increased since the maximum price was fixed. The 
claim for a higher schedule is based on the imminent 
increase in the cost of production, owing to the advance 
in miners’ wages and the difficulties arising out of the 
insufficiency of the output of coal. It is indisputable that 
the steps taken by Parliament to limit the price of coal 
have not been effective in practice. The market is harassed 
by a shortage from which there is no escape. Ironmasters 
take the line of making the best bargain they can with the 
coalmasters*rather than have their works brought to a 
standstill, and despite all they can do, stoppages have 
occurred in some cases, and in others output has been 
slowed down through failure of deliveries. Current selling 
values on the Birmingham iron market are :—Forge pig 
iron: Staffordshire part-mine sorts, 92s. 6d.; special all- 
mine, 160s.; and cold blast, 180s. per ton. Midland irons, 
forge sorts, are quoted :—Derbyshire, 91s.; and North- 
ampton, 88s. 6d.—both delivered to consumers’ works. 


Deficient Deliveries of Manufactured Iron. 


The Government measures taken to restrict 
prices are ineffectual to remove the temptation of manu- 
factured iron and steel masters to interpose between 
existing contracts orders which bear a larger proportion 
of profit.” In so far as this applies to transactions outside 
the controlled businesses, it is looked upon as an inevitable 
outcome of the prevailing stringency. Consumers are 
fully prepared to pay sellers’ demands. Indeed, in some 
instances they offer premiums over and above producers’ 
or merchants’ open market quotations. But when the 
question of date of deliveries is broached or guarantees 
are required under this head trouble immediately arises. 
The fact is, the iron and steel makers’ situation with 
respect to promising definite times when contracts can be 
relied upon for execution is without any improvement. 
The Government is making such singular demands, and 
labour and raw materials are both so deficient and any 
increase so difficult—indeed almost impossible—to com- 
mand, that with the best intentions in the world towards 
consumers, sellers are positively unable to oblige with 
any specified early dates for sending in the orders booked. 
Perhaps the operator in the worst case on the market 
to-day is, however, the merchant. He must buy at the 
Government maximum prices if at all, and if his business 
be with Government contractors he will have difficulty 
in selling higher. Also—except for Class A business— 
he has the greatest difficulty in getting producers to supply 
him at all, and there is a feeling that many makers are 
taking advantage of the present conditions to put the 
merchant as far out of business as possible. The demand 
for iron marked bars continues greater than the mills are 
able to meet. Most of the production is required for 
purposes directly related to the war, but a fair amount of 
high-grade bar iron is also called for on account of the 
agricultural implement industry, the importance of which 
is sufficiently evident. It is claimed that in virtue of an 
arrangement with the Ministry the list houses are at 
liberty to sell at 5s. above the £15 maximum, and this is 
the explanation of some quotations which are made at a 
premium on the official figures. Unmarked bars are very 
strong at the £13 15s. maximum. The demand for small 
sizes continues greatly in excess of supply, and high prices 
are obtainable for prompt delivery. North Staffordshire 
bars are quoted £13 15s. f.o.t. and net—maximum price. 
Gas tube strip remains at £14 15s. per ton, hoops at £17 5s. 
to £18 5s., and slit nail rods at £17 per ton. 


Foreign Sheet Trade. 


The sheet trade is as active as of late, but this is 
saying little. Ungalvanised sheets are principally in 
request. Some orders have been given out by our own 
Government and the Allies. It would appear that the 
export of galvanised sheets has reached a stationary point, 
last month’s tonnage being 13,462 only, as against 31,408 
tons in April last year. For the four completed months 
of this year the exports have amounted only to 57,447 
tons, which is not 50 per cent. of even the greatly reduced 
shipments—compared with the normal—of a twelvemonth 
since, the exports between January and April last year, 
inclusive, having been 110,797 tons. These decreased 
figures are, of course, a matter of severe trouble to makers, 
but they have to be borne with the bravest spirit that 
producers can muster. The chief customers during April 
were India; which took 8994 tons and Australia 4522 tons. 
There is a slightly better inquiry just now, but it is hardly 
possible that the tide can turn, as long as spelter is at its 
present figure. Business could be done to-day—Thursday 
—in Birmingham for doubles down to £27 10s., but this 
was @ rock-bottom price, which millowners generally were 
not prepared to entertain, most of them quoting £28 and 
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upwards, a few firms even demanding £30. Black sheets 
rule at £17 10s. to £18 for 24 w.g. material, with the usual 
extras. 


Transit and Freight Troubles. 


Railway difficulties continue to be a very heavy 
handicap on local iron and steel masters. The congestion 
of warehouses of a month ago has been somewhat relieved, 
but the railway companies are again restricting collections, 
and conditions at the various depéts are so difficult that 
it must be some time before relief can be obtained. For- 
tunately, largely owing to the activities of the Chamber of 
Commerce, the grievances exporters had against the Port 
of London Authority have been moderated, and the ship- 
ment of goods has been facilitated. Merchants, however, 
still find business snowed under a pile of forms and cer- 
tificates, and depleted clerical staffs are working long hours 
to keep up with the official mania for documents. Freight 
is one of the prime difficulties in the way of exporters. 
Meantime merchants are receiving discouraging reports 
from their representatives abroad as to the great activity 
and enterprise of American houses. The bar having been 
up in this country against several of their principal exports 
to us, they are unloading stocks in the merkets in which 
formerly we had large interests. 


Steel Trade. 


Semi-steel products are as scarce as ever. So 
far as finished material is concerned, virtually the whole 
of the manufacturing resources continue to be concen- 
trated on war work, and with prices firm at the official 
maxima there is very little room for market operations. 
A considerable amount of bars which have not answered 
the tests for shell work is coming on to the market. There 
is a good demand for it, principally for structural engineer- 
ing, at about £9, but this is too low a figure to suit the 
ideas of some of the sellers. 


Trade After the War. 


Of all the many schemes for advancing trade after 
the war which are current, it is safe to say that none is 
more likely to receive attention from the iron and steel 

’ masters and the large manufacturers, including the engi- 
neering and machinery firms, of this district than one which 
has this week been launched under local auspices. The 
scheme is denominated a central. organisation or central 
association of manufacturing interests, the idea being to 
form a representative and influential body of manufacturers 
for the furtherance of export trade and to combine if 
possible the individual efforts which are at present being 
made by separate organisations. The scheme is being 
fathered, so far as the Midlands are concerned at any rate, 
by Mr. F. Dudley Docker, chairman of the Amalgamated 
Wagon Building Company, of Birmingham, which embraces 
also the important engineering concern of the Patent 
Shaft and Axletree Company, Limited, Wednesbury ; by 
Mr. F. J. Nettlefold, of Birmingham, chairman of the 
Institute of Industry; and by Mr. W. Peter Rylands. 
It is proposed that no fewer than one hundred preliminary 
members, with an entrance fee of £1000 each, shall form 
the basis of the Grand Council. Until this number of 
subscribers is guaranteed, no further steps towards the 
establishment of the association or the arrangement of 
its detailed working conditions will be taken, but it is 
regarded as satisfactory that nearly half the number of 
subscribers is already secured. Among the interests which 
are sought to be amalgamated in the scheme are the iron, 
steel and coal industries, shipping and shipbuilding, 
electrical undertakings, railway and wagon construction 
works, agricultural and other implement manufacturers, 
motor industries, engineering and munitions. The asso- 
ciation will, in fact, be a representative gathering of 
British manufacturers. Its exact policy and manner of 
attaining the objects aimed at are to be left an open ques- 
tion until somewhat later on. A great deal of interest has 
been aroused in this district this week in the preliminaries 
as sketched in the foregoing. 


Active Industries. 


A continued active demand is reported in many 
of the subsidiary trades of this district allied to the iron 
trade. For example, the ironfounders have taken valuable 
orders ; makers of tanks, cables and mooring chains are 
unable to cope with requests, having months of work 
before them. These are delayed for want of raw materials. 
Business is placed from the Admiralty, War-office, France 
and Italy. Japan is a good buyer in several branches. 
Export merchants are seriously hampered in getting con- 
signments forwarded. They are delayed in obtaining per- 
mits from the Government, and by the shortage of tonnage 
at ports. Engineers, machinists, stampers, makers of 
hoisting and electrical appliances are all busy. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron. 

THERE is no very satisfactory answer as yet from 
the Ministry of Munitions as regards the question of the 
Cleveland iron certificate; in fact, it is fairly obvious 
that two officials with different, if not quite antagonistic, 
ideas are detailed to answer the complaints of the mer- 
chants. One letter received shows no indication of any wish 
to meet the merchants, while another letter is conciliatory 
in tone. The correspondence confirms the suspicion, 
entertained pretty freely by business men, that the 
Ministry does not know very well what it is doing. Never- 
theless, it is hoped, by the means of further correspondence 
to obtain some modification of the terms enforced by the 
Cleveland Committee, and meanwhile there is practically 
no new merchant business in Cleveland iron. The foundry 
iron market here is rather firmer, and more than the 
official maximum is being asked this week for Derbyshire 
iron. As has been mentioned on a previous occasion, 
some of the Derbyshire makers claim the right to raise 
the maximum by Is. 6d. per ton because of the increased 
cost of fuel, while others who sell through merchants 
have abandoned the giving of concessions to enable the 


| 
merchant to make a profit. 





Hence the merchant must 
add his profit to the full maximum charged at the furnaces, 
and as a result he asks now from 93s. 6d. to 94s. delivered 
in Manchester. I cannot say positively that these prices 
have yet been paid, and, as a matter of fact, Staffordshire 
iron could have been bought on the Tuesday market in 
Manchester at 93s.; but the indications are that in the near 
future common foundry iron will be selling at 94s. Of 
Lincolnshire foundry iron one hears practically nothing 
in this district. The furnaces are not offering any, and 
merchants cannot replace their stocks. With Derbyshire 
at 94s. the maximum price of Lincolnshire—93s. 3d.— 
should enable more business to be done in that make, 
but probably very little is being produced. Scotch prices 
remain at 126s. 6d. to 128s. delivered. Some small lots 
of Monkland iron have recently been sold at the former 
price. 


Semi-steel. 


The position in semi-steel is getting very incon- 
venient. There is no sufticient quantity being offered 
from America, and it is abundantly clear that English 
makers cannot supply the needs of consumers during the 
remainder of the year. How they are to be kept going 
with the material while shipping difficulties remain is a 
difficult question. 


Serap. 

The demand for heavy wrought scrap continues 
to be strong, and there seems to be every prospect of higher 
prices unless the scarcity can be relieved by importations 
from other districts. The Lancashire forges are now 
quite ready to pay £6 10s. delivered for lots of good 
quality, and in one case £6 12s. 6d. has been paid. Dealers 
quote from £6 10s. to £6 15s., according to quality, and 
the promised price of £7 does not now seem very far off. 
For steel scrap there is no immediate demand, as both 
Sheffield and South Wales are holding back, consumers 
saying that they have plenty to go on with. One is a 
little sceptical as to the apparent absence of demand for 
this material, and dealers also partake of this scepticism. 
They are fairly confident that in the end the works must 
pay a good price, and probably more than they would 
have paid if they were not now engaged in an attempt 
to break down the market. The best qualities of broken 
machinery scrap are rather easier than they were, and 
certainly 102s. 6d. per ton would now be accepted. 


Finished Iron and Steel, 


Prices in this market are variable. For steel 
plates £12 15s. is still quoted, but delivery is very un- 
certain. lron bars are quoted at £14 10s. Those mer- 
chants who have warehouses for the distribution of finished 
iron and steel complain a good deal of the restrictions 
placed upon their branch of trade, and find the greatest 
difficulty in carrying it on. The restrictions as to buying 
practically prevent them from replacing stocks of all the 
different sizes as they are depleted, and a warehouse is 
not of much use unless every size can be kept in stock. 


Metals. 


There has been a further big rise in copper, and 
the idea that eventually copper will be at £200 per ton 
does not appear so extravagant as it did when it was 
first expressed. Strong sheets have been advanced another 
£7 per ton and are quoted now at £174. Best select 
ingots are at £160 10s. With these prices in operation 
more use should be made of old copper, and especially of 
old gun-metal and brass. The two latter metals are 
fetching not much more than half of their intrinsic value. 
English lead is quoted here at £36, and spelter in small lots 
at £108. 


The Engineering Industry after the War. 


The scheme for the organisation of the British 
engineering industry, which had its origin amongst the 
members of the Engineers’ Club in Manchester, is making 
highly satisfactory progress. -I understand from Mr. 
Edmund L. Hill, the honorary secretary, that 208 firms 
and 370 individual engineers, representing every branch of 
engineering activity, have joined the organisation. The 
membership may be divided into the following classes :— 
Manufacturing engineering firms, engineering firms other 
than manufacturers, engineering departments of public 
bodies, and individual engineers or other persons intimately 
associated with engineering, including those engaged in 
research and educetion’ and allied industries. It is 
proposed to call together a general meeting of all members 
of the organisation early in June to decide upon the 
memorandum, articles of association, and future policy. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is a very brisk demand for hematite pig 
iron, and smelters are as busy as they can be. There is 
as yet no increase to note in the make of iron, but prepara- 
tions are being made in both North Lancashire and Cumber- 
land with this end in view, and it is quite likely that in 
the immediate future more iron will be made. Even 
furnaces that have not done a turn for three to five years 
or more are being given attention. It, however, all 
depends upon the rate at which makers can get raw 
material and labour, both of which continue to be scarce. 
At present smelters are doing their level best to maintain 
a big output of metal. The large proportion of this is 
used in the distiict, but at the same time outside sources 
are taking good deliveries, especially of the better classes of 
ion.’ Prices are at the maximum rate, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d. per ton net 
f.o.b., and special brands are at 140s. per ton. Warrants 
are idle at 115s. per ton. Ferro-manganese is at £25 per 
ton. 


Iron Ore. 


For iron ore the demand is heavy, and in most 
districts no more is being raised than can satisfy local 
smelters. Less iron ore is being sent into Scotland and 
the Midlands, but still the shipments from the Hodbarrow 
mines are heavy when the tide serves in the Duddon. 
Rather more men are being taken on at the mines, but 





in some cases manufacturers of munitions are not at aj| 
inclined to let men leave factories to go back to the mines 
which they left when times were bad. — Prices are steady, 

with good average qualities of native ore at 21s. to 30s. 
per ton net at mines. Spanish ores are at 37s. 6d. per ton 
delivered, and this is dn the rate quoted for Algerian 
ores. The freights are very high and have been for soine 
time. 


Steel. 


There is marked activity in most branches of 
the steel trade. The activity is all to one purpose, the 
rolling of steel, &c., for munitions of war, the usual mills 
being used to that purpose both at Barrow and at Work. 
ington. No rails are being rolled at present, and thie 
Barrow plate mills are idle. The demand for rails is 
easy at £10 17s. 6d. per ton for heavy sections, with light 
rails at £11 10s, to £12 5s., and heavy tram sections are at 
£11 15s. per ton. Billets are a good trade at £12 per ton, 
being in brisk demand for shell making and other purposes. 
Ship plates are fixed at £11 10s. and beiler plates at £12 10s. 
per ton. 


Shipbuilding and Engineering. 


These trades are as busy as they can be. As new 
plant comes into operation more men are put on, and 
female labour is being used in increased quantity. There 
is no private work on hand, Government business receiving 
all the attention. 


Fuel. 


For coal there is a brisk demand, with good 
steam sorts at 22s. 6d. per ton, and house coal is at 22s. bd. 
to 35s. 6d. per ton delivered. The demand fer coke is 
very heavy, East Coast qualities being at 32s. to 38s. per 
ton delivered, and Lancashire sorts are at 32s. per ton 
delivered. 








SHEFFIELD. 
(From our own Correspondent.) 


The Tungsten Question. 


ALTHOUGH matters are now showing evidence 
of an improvement, there is no doubt the problem of 
tungsten powder supplies has been and still is quite a 
serious one, but the Government, I believe, has the matter 
very well in hand now, and a much fuller employment of 
the tungsten-making machinery here may be looked for 
almost immediately. Up to now, of course, by far the 
larger volume of supplies comes from the Burmah fields, 
but there are such enormous resources in Australia that 
the position may possibly be reversed at no distant date. 
What one would think of as most likely to aid the more 
regular and the free flow of supplies to this country from 
the Empire’s wolfram ore fields is the installation, wherever 
possible, of sound modern concentration plants. To 
receive the ore over here with a very bigh percentage of 
tungsten would be of the greatest assistance to manufac 
turers, so that a policy such as that indicated would appear 
to be one of the most hopeful measures that could pe taken. 
In any event, aggravating as the situation here had un- 
doubtedly become, there is every ground for believing 
that the worst has passed and that in future the new 
tungsten powder-making industry will receive ample 
supplies. 


Export Restrictions. 


Regarding the latest restrictions placed by the 
Ministry of Munitions upon the export of steel and steel 
manufactures, there is a point which some manufacturers 
appear to overlook. I remember many months back, when 
the prohibition of the export of high-speed steel was first 
put into operation, except under licence, the managing 
director of a firm here expressed the opinion in conversa- 
tion with me that the Government ought to grant licences 
to manufacture, so that the goods would not be made to 
order and then their export be prohibited. That course was 
adopted by the Government as the only reasonable one, 
but from what I learn many manufacturers must be in 
ignorance of that arrangement. They first execute the 
orders received from some neutral or other, and then ask 
for an export permit. The latter is often refused, with 
the result that the warehouses or yards of these firms are 
becoming choked up with steel goods made to certain 
designs, probably useless to anyone but the person who 
ordered them. The position is really very clear. When an 
offer of business comes from a customer in a neutral 
country, all essential particulars should be’ forwarded to 
the Ministry of Munitions or the War Trade Department, 
with a request for permission to manufacture the goods 
with a view to their export. If the Department withholds 
permission, there is an end of it, and the firm has lost 
nothing but a foreign order, which can very easily be re- 
placed in these days. On the other hand, permission may 
be granted, in which case the manufacturer has a right 
to believe that no difficulty will be placed in the way of 
the export of the finished goods. A closer observance of 
this matter would prevent ‘arisition and loss, and would 
save much warehouse room for more profitable purposes. 
But I may refer to the subject again in my next letter. 


Round the Works. 


The file-making departments continue under 
very heavy pressure, orders coming forward at a much 
faster rate than they can be coped with, and although one 
hears rather less nowadays of sub-contracts for shell work, 
it has to be borne in mind that the reason is to be found in 
the enormous national factories that are springing into 
completion on all hands. New steel melting plant is 
urgently needed still, notwithstanding the fact that 
important extensions of furnace capacity are either in 
hand or have recently been completed. The pinch is, 
of course, being felt more and more with regard to non-war 
material, though it is amazing what vitality remains in 
that department of the steel industry. If it is really the 
case that sooner or later private trade will go quite out 
—and a good many doubt it—it is going to die hard. in 
the meantime Sheffield appears to be making an effort, 
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so far as many lines are concerned, to supply the world— 
enemy lands barred, of course. It is, however, only an 
attempt, for notwithstanding an easier tendency in the 
matter of general inquiries, there is still more oversea 
business offered, especially from the Colonies, than can 
be touched. Tools of all kinds are extremely active, 
France and Russia being particularly large buyers. I was 
speaking with someone just returned from Moscow the 
other day, and he told me that any representative of 
inglish steel firms may return with a bulging order ‘book 
without the slightest exertion. Some of the figures he 
mentioned to me were simply enormous. In pre-war 
days they would have been regarded as apocryphal. Now 
one is ready to believe almost anything. All things are 
unusual, The London County Council has just placed 
contracts with four firms here for iron and steel forgings, 
machined iron castings, malleable iron and steel castings, 
and wrought iron and steel finished articles, but the 
Council refused to accept any of the tenders recently 
submitted for the supply of driving and pony wheel steel 
tires for tramcars. During the past year, however, the 
Council placed a fair amount of orders in this district, 
one firm’s contracts amounting to £36,000. New War- 
office contracts include an electric secondary station, 
clasp knives, machetes, razors, table and dessert spoons, 
and @ very large quantity of tools. A tramway lay-out 
is being made for one of the London tramway undertakings, 
and the Admiralty has recently issued tenders for 80,000 
good quality hollow-ground razors. The latest orders on 
oversea account include tools for Sao Paulo, Calcutta, 
Malta, Buenos Aires, La Guayra, Rangoon, and Bombay ; 
sickles for Santos ; springs for Antofagasta ; saws for Rio, 
Sydney, Cochin, and Manzanillo ; wire ropes for Adelaide ; 
cutlery for Panama and Khartoum; steel for Geneva, 
Archangel, Calcutta, Talcahuano, Adelaide, Antofagasta, 
Vancouver, Rangoon, Boston, and Buenos Aires; files 
for Sydney and Rangoon; machine parts for Genoa; 
and knives for Trinidad. 





Iron, Steel, and Coal. 


A certain amount of anxiety still prevails as to 
supplies of hematite. The demand for the munitions 
factories, particularly for the low-phosphorus qualities, 
is constantly under expansion, but both makers and ore 
producers aie suffering from a shortage of labour which, 
of course, soon tells its own tale. It is fully believed here 
that with that problem once satisfactorily settled, there 
would be little need to worry about supplies. . Even forge 
and foundry irons are by no means plentiful, as, probably 
for much the same reason, many of the firnaces are not 
in full blast. In the circumstances prices hold very firmly 
to the maximum rates. Billets are just as difficult to buy 
as ever, and if only the demand for basic kinds could be 
anything like met much anxiety would be removed, and 
many more orders accepted than is actually the case. We 
used to import very large tonnages of billets from Germany 
and Belgium, and since the war America and Canada have 
sent a pretty considerable amount. Now nothing comes 
from the Dominion and very little—practically nothing— 
from the States. Twelve months ago the Americans were 
sending us billets at the rate of about 360,000 tons per 
annum. Now, if we could get all we wanted from that 
quarter it is questionable if the price would make business 
possible. The scrap market keeps firm, with the demand 
for wrought iron kinds very strong, and that for steel 
scrap quite good, especially in the better qualities. The 
strength of the steam coal market is fully maintained. 
Local consumption continues to expand, and works are 
receiving fairly good deliveries on contract account, but 


open market supplies, which became rather better on the, 


greater restriction being — upon exports,are now drying 
up again. This state of things is being brought about by 
the increased number of licences that are being issued for 
the shipment of coal from this district. For collieries 
this export trade is particularly attractive, because on 
open market sales they are able to obtain well over 30s. 
per ton pit for best qualities, or from 12s. to 14s. per ton 
above that commanded for inland sales. Current inland 
quotations under the Price of Coal (Limitation) Act aré 
nominally per ton at pits as follows :—Best South York- 
shire hards, 18s. to 18s. 6d.; best Derbyshire hards, 17s. 
to 17s. 6d.; second quality, 16s. 6d. to 17s.; steam cobbles, 
16s. 6d. to 17s.; steam nuts, 16s. 6d. to 17s. 6d. In the 
small fuel market there is practically nothing on offer 
in the way of open sales, and in many cases collieries are 
in arrear with deliveries on contracts. Blast furnace coke 
keeps firm at the maximum price of 24s, per ton, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Shipbuilding Industry. 


THERE has been no important alteration in the 
condition of the shipbuilding industry on the North-East 
Coast for some time past. The majority of the firms are 
still devoting the larger part of their energies on Govern- 
ment contracts, and in some of the yards mercantile work 
is still in absolute abeyance. Generally speaking, how- 
ever, rather more pro; is being made on purely mer- 
chant vessels than has been the case for some considerable 
time past, and especially is this the case on the Wear and 
Tees. The demands of the Admiralty upon the shipyards 
on these two rivers have been relaxed considerably of 
late, and it is hoped that before long the yards will be 
able to resume to some extent their normal work. A 
considerable amount of reticence is being observed regard- 
ing the placing of new orders, but the existing conditions 
are no doubt seriously interfering with business. Builders 
are not in a position to give any reasonable promise as to 
the date of delivery, while the conditions affecting the 
supply of labour and materials are so uncertain as ad- 
versely to influence shipbuilders and shipowners alike in 
entering into new business. It is reported that as much 
as £20 a ton has béen offered by owners for early delivery, 
but even at this high figure builders cannot give any 
guarantee. With regard to labour, there is constantly 
recurring friction due to demarcation disputes, while the 
question of the dilution of labour is still irritating certain 
sections of the workmen. It is, however, a remarkable 
fact that the employment of women in several yards has 





met with no serious opposition, although the introduction 
of female labour into shipyards is certainly unprecedented. 
Not a little difficulty has arisen with reference to the 
completion of several merchant vessels which could now 
be proceeded with after long delay. These vessels were 
contracted for at a time when prices were nothing like 
what they are to-day. The question is, who is. to pay the 
difference between pre-war and ,war costs? Until this 
question can be decided progress may be slow. In some 
cases the difficulty has been overcome in a satisfactory 
manner, but not without much sacrifice. Two or three 
shipowners who have unfinished vessels on the stocks have 
come to an arrangement with the builders to complete 
them at cost instead of at the original contract price. 
This, of course, is a very expensive business, but at any 
rate it ensures delivery within a measurable time. No 
doubt with freights at the high level they are at the 
present time, shipowners who have adopted the course 
mentioned will soon recoup themselves for the extra 
outlay. 


Cleveland Iron Trade. 


The export trade in Cleveland pig iron is still 
completely held up owing to the shortage of iron. Appli- 
cations for export licences are being rejected wholesale. 
Indeed, shipments to, the Allies under contracts made 
some time since are being severely restricted, and only 
business to meet the most urgent requirements are being 
issued. No business with neutrals is possible. Home 
requirements are, of course, the first consideration, and 
these, too, are only being met with difficulty. It is clear 
that the only way out of the present difficulty is to increase 
the output, and manufacturers have been urged in this 
direction by the Government. But to increase the pro- 
duction in existing conditions is beyond the power of the 
ironmasters, and depends solely on the Government. If 
the Government would “ comb-out”’ from the Army the 
men who are néeded not merely to work the furnaces, 
but what is much more important, provide the raw 
materials, the production could very speedily be sub- 
stantially increased. The problem, however, is very much 
more difficult than it appears on the surface, for a variety 
of industries is affected. The whole question is being 
seriously considered by the authorities and some early 
action may be looked for. In the meantime export 
quotations are purely nominal. For No. 3 G.M.B. Cleve- 
land pig for prompt f.o.b. shipment 95s. is still mentioned. 
The home price remains at 82s. 6d., and merchants are 
effecting moderate sales at this figure, with the addition 
of commission and charges as permitted by the Ministry 
of Munitions. Merchants in Cleveland as well as else- 
where resent the demand that they should state on the 
certificates of sale which have to be sent to the Control 
Committee the price at which they have sold the iron, 
thus revealing the amount of the charges to each con- 
sumer. This they regard as unfair to themselves, and also 
to the consumer, for it directly reveals by the amount of 
the charges the amount of credit which the latter has 
obtained. The reply to this is probably that the Com- 
mittee is bound to see that the consumer is not overcharged, 
and that the spirit of the maximum price rule is observed. 
But the answer to this again is that the consumer is fully 
protected, inasmuch as he can always go to the Committee 
and obtain all the iron he requires, and is therefore not 
in the least likely to pay more than will suit his con- 
venience. The total stock in the public store now amounts 
to only 34,779 tons, and the bulk of this is held by shippers 
to cover deliveries coming due. All speculative contracts 
in iron have to be wound up before May 31st, but probably 
most of them have already been settled. Some warrants, 
no doubt, are still being held on the chance of permits 
being granted for neutrals, but as this is a very remote 
prospect this iron will probably come on the market. 
The amount, however, cannot be very considerable. 


Hematite Pig Iron. 


The position of affairs in the East Coast hematite 
pig iron trade continues very satisfactory. The require- 
ments of users have never been so heavy in the history of 
the trade, and there is every appearance of this state of 
affairs not only lasting for some time to come, but even 
getting keener, for new steel plant is gradually being put 
into operation in various parts of the district. Prac- 
tically the whole of the iron produced is going into imme- 
diate consumption. Licences are being allowed for 
moderate lots for export, which are commanding fully 
140s. for East Coast mixed numbers. Small parcels for 
home consumers are changing hands at 122s. 6d., but the 
supply everywhere is unequal to the demand. 


Iron-making Materials. 


There has been a stronger market for foreign 
ore during the past week. This is due to the stiffening 
of the f.o.b. pricé at Bilbao, which has advanced from 
17s. to 18s. On a freight Bilbao-Tees of 19s. the open 
market quotation is at a minimum of 37s. Controlled con- 
sumers can obtain their ore on a freight basis of 17s., 
making the price 35s. Sales have been effected on this 
basis. It is understood that the recent conferences with 
respect to the price of coke, held under the auspices of 
the Ministry of Munitions, have been fruitless. Durham 
colliery owners, who are compelled to turn so much of their 
coal into coke, whereas Northumberland owners can sell 
their coal abroad at high prices, have urged that all- 
round maximum home prices of 35s. and 30s. 6d. accord- 
ing to quaiity, should be fixed. On the other hand, 
ironmasters have represented that they should be able to 
purchase their coke at 28s. The question is an extremely 
intricate one, and the authorities do not yet appear to 
have found their way to a solution. 


Manufactured Iron and Steel. 


The passing of time reveals very little alteration 
in the position of the manufsctured iron and steel trades, 
which week by week are characterised by increasing 
demands and tremendous activity. The various works 
are kept going to their utmost capacity, and very large 
outputs are being maintained. The pressure for delivery 
of all kinds of steel is unabated, and so far as sectional 
mills are concerned the output. is taken up with shell bars, 
leaving very little room for ordinary mercantile specifica- 





tions. There is plenty of private work in the market, 
but manufacturers are so full up with orders that they 
are not in a position to consider it. In the manufactured 
iron trade, too, there are no signs of lessening demands. 
The works are practically monopolised by Governmént 
orders. The following are among the principal market 
quotations :—Common iron bars, £13 15s.; best rs, 
£14 5s.; double best bars, £14 12s. 6d.; treble best bars, 
£14 19s. 6d.; packing iron, £10; packing iron, tapered, 
£11 15s.; iron ship angles, £13 15s.; iron ship and girder 
rivets, £17 10s. to £18 10s.; steel bars, basic, £13; steel 
bars, Siemens, £13; steel hoops, £15; steel ship plates, 
£11 10s.; steel boiler plates, £13; steel ship angles, 
£11 2s. 6d.; steel sheets, singles, £18-; steel sheets, doubles, 
£8 10s.; steel joists, £11 2s. 6d.; steel strip, £14 10s.; 
heavy sections of steel rails, £11; steel railway sleepers, 
£12—all less 24 per cent., except steel ship plates, steel 
angles and joists, packing iron and iron bars. 


The Coal Trade. 


Transactions in the coal market are not numerous, 
owing to the small lots available, and for which high prices 
are asked. This has been most marked in the case of 
steams, where most grades are at considerably higher 
figures. Official requisitioning is chiefly responsible for 
the protracted dearth of coal. There is no immediate 
likelihood of @ fall in prices to any extent, as many of the 
producers are sold ahead as far as July, and consideraole 
commitments are contracted for up to the end of the year. 
In the steam market, for any position to July, sellers 
hold only limited lots, and the tone is firm at 55s. for bests 
and 42s. 6d. to 45s. for favourite brands of second qualities. 
Steam smalls are offered in moderate quantities at firm 
prices. Coking and bunker coals are obtainable at 
steady values, but holders are not pressing on the market. 
Gas coals are steady and firm, but the supply is still short 
of the demand. The demand for foundry coke is active, 
and the output is readily absorbed. Gas coke is plentiful, 
but shipments are difficult owing to the small amount of 
labour for filling obtainable. As to the question of licences 
to ship coal, it is not now necessary to send a licence itself 
to the War Trade Department for an extension of the 
period of validity. Such applications may now be made 
by letter, stating the grounds on which the application is 
made, and if such is granted a letter will be issued by the 
Department, and the production of the document to the 
local Customs authority, with the licence, will be sufficient 
for the purposes required. Coal quotations are as follows : 
—Northumberlands: Best Blyth steams, 55s.; second 
Blyth steams, 45s.; unscreened, 37s. 6d. to 40s.; house- 
holds, 45s. to 50s.; bunkers, 37s. 6d. to 40s.; Tyne prime 
steams, 45s.; Tyne second steams, 45s.; special Tyne 
smalls, 32s. 6d. to 35s.; ordinary smalls, 25s. to 27s. 6d.; 
North Northumberland prime steams, 55s.; Durhams : 
Best gas, 35s. to 36s.; second gas, 33s.; special Wear gas, 
37s. 6d.; smithy, 35s.; coking unscreened, 33s. to 35s.; 
coking smalls, 33s.; ordinary bunkers, 32s. to 33s.; best 
bunkers, 35s.; foundry coke, 47s. 6d. to 50s.; furnace coke 
(for export), 44s.; gas coke, 26s. to 28s. 








SCOTLAND. 
(From our own Correspondent.) 


Unchanged Conditions. 


Reports from industrial centres in Scotland 
indicate increasing demands for materials of all kinds, 
with a corresponding increase in pressure on the producing 
works. The recent restrictions on exports have increased 
home supplies to some extent, but the amount of material 
available is still considerably below requirements. The 
majouity of the works are, of course, fully engaged on 
Government account, and ordinary consumers have in 
many cases to be content with discarded material, which, 
however, is considered of sufficient quality for general 
purposes. Everything usable in the way of odd lots are 
being utilised, as it is now almost impossible to place orders 
for anything but War-office or Admiralty business. Work 
in the shipyards, too, continues on very active lines, 
particularly in view of the increased attention which is 
being given to mercantile work. Supplies of raw and semi- 
raw materials have improved somewhat within the past 
week or so, but work is still being held up through lack of 
labour, and it is difficult to see how the position is to be 
improved in this respect. The repeated calls on the man- 
hood of the country for military service, coupled with the 
volunt list t of la numbers of all classes, 
could not fail to have its effect on the labour market and 
under present conditions an improvement on an adequate 
scale can hardly be looked for. Nevertheless, in spite of 
all this, outputs have been marvellous and the general 
feeling one of hopefulness. 





Export Trade. 


The export trade has naturally suffered consider- 
able curtailment through recent legislation. There is, 
however, still a fair proportion of this class of business 
being done. So far as can bé ascertained, orders are by 
no means scarce even at current quotations. Between 
first cost of the material and the freight, which is now very 
stiff, c.if. prices for oversea customers have touched a 
very high point. A large quantity of material, including 
steel bars, sheets, machinery and tubes, is, of course, 
going to France, but good shipments of similar material 
are also being dispatched in other directions, notably to 
Japan, Hong-Kong, Singapore, and New Zealand, while 
Queensland is in the market for bridge building materials. 
In view of the difficulty in securing supplies, makers 
generally are averse to quoting ahead, and only prompt 
prices are given, but £13 15s. to £14 may be given as a 
price for angles, with ship plates £13 10s. and boiler plates 
£14 5s. to £14 10s.—all per ton, less 24 per cent. f.o.b. 
Glasgow. 


Pig Iron. 


The home demand for pig iron is as strong as ever. 
Hematite iron is in large request for home consumption, 
while ordinary brands are receiving their full share of 
attention. Supplies are not over-plentiful in the mean- 
time, and the tendency is to become still searcer. Business 
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in the warrant market is still confined within extremely 
narrow limits. Stocks, however, are slowly but surely 
decreasing. Buyers maintained their quotation : for 
Cleveland iron at 90s. per ton without inducing holders to 
do'business, and at the close of the week prices were not 
mentioned at all. Total stocks now amount to 37,808 tons, 
compared with 116,098 tons at the close of 1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland, f.a.s. at Glasgow, No. 1, 125s.; No. 3, 
120s.; Govan, No. 1, 122s. 6d,; No. 3, 120s.; Carnbroe, 
No, 1, 125s.; No. 3, 120s ; Clyde, Summerlee, Calder and: 
Langloan, Nos. I, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock, at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or 
Troon, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Dalmellington, 
at Ayr, No. 1, 126s. 6d.; No. 3, 121s. 6d.; Shotts and 
Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton, 


Finished Iron and Steel. 


Manufacturers report that notwithstanding the 
enlarged output capacity of the works, the constantly 
increasing demands of the Government will easily absorb 
any surplus remaining after allowance has been made 
for the needs of our Allies. Tremendous pressure exists 
for delivery of steel for shell bars. There is little fresh 
business passing in the home market for ordinary mer- 
eantile consumption, while the export demand is restricted 
in view of the difficulty and delay in securing shipping 
licences. Black sheet makers are under great pressure 
for deliveries, and certain sizes are practically unobtain- 
able for ordinary mercantile purposes, owing to the extra- 
ordinary demands of the Allies. The price for 7 to 11 b.g. 
is still £18 per ton net f.o.t. works for the home trade, and 
£18 5s. per ton f.a.s. at Glasgow. The demands for 
malleable iron products are as urgent as ever, and makers 
are finding great difficulty in delivering iron and mild 
steel bars either in sufficient quantity or to the time 
specified. Prices are all very firm. The best ‘‘ Crown” 
quality iron bars are now quoted £14 per ton net, but 
even higher prices are being obtained for prompt dispatch. 


Coal Trade Active and Strong. 


Great activity prevails at the Scotch collieries 
generally, and extremely high prices are being quoted, 
particularly for export qualities. A most pronounced 
advance has taken place in round coal in the West of 
Scotland district. Ells, splints and navigations are 
exceptionally firm, while steams are also favourably 
placed. Shipments from this district were also good, 
being well up to the average. The trade in Fifeshire is on 
a sound basis, from the point of view of holders at any 
rate. Bookings are extremely heavy, but it is stated that 
the collieries are now unwilling to contract for the second 
half of the year. The position in the Lothians is much the 
same as in Fifeshire. Prompt business is plentiful, and 
collieries have as much. on their books as they can con- 
veniently overtake. Holders are only quoting from day 
to day, and are not inclined to do any forward business 
meantime. Smalls in all districts are inclined to be plenti- 
ful, but the demand is brisk, and outputs are easily dis- 
posed of. The aggregate shipments from Scottish ports 
during the past week amounted to 211,469 tons, compared 
with 208,064 tons in the preceding week and 219,604 tons 
in the corresponding week of last year. Ell coal is quoted 
f.o.b at Glasgow 40s; splints, 35s. to 42s.; navigations, 
32s. 6d. to 40s.; steams, 28s. to 32s.; treble nuts, 21s. 
to 22s.; doubles, 20s. 6d. to 21s. 6d.; singles, 19s. 3d. 
to 20s.; best sereened navigation coal, f.o.b. at Methil or 
Burntisland, 40s. to 45s.; first-class steams, 40s. to 42s. 6d.; 
best steams, f.o.b. at Leith, 39s. to 40s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


CONSIDERABLE excitement and uncertainty has 
been occasioned in coal trade circles by the proposal of 
the President of the Board of Trade to limit the prices of 
coal and freight rates to France. The question of freight 
rates has not caused more than ordinary interest for the 
reason that it was expected; in fact, local shipowners 
discussed the whole matter on March IIth last, and 
suggested that the maximum rates for French ports should 
be 20 per cent. below the rates ruling on March 8th. The 
President of the Board has practically adopted their 
suggestions, and rates on this basis have been tabulated 
for each coal-exporting district in the country. At the 
same time, it was regarded that limitation of coal prices 
was the natural corollary to fixing freight rates, but there 
was no definite knowledge that Mr. Runciman intended 
dealing with coals. For this reason his proposal to limit 
coal prices came rather more as a shock. Coalowners and 
coal exporters are not, however, in the least opposed to 
the principle of limiting the price of coal to France, but 
their objection is more to the character of Mr. Runciman’s 
proposal, which is regarded as arbitrary and unreasonable. 
It should, however, be pointed out what is fully recognised 
that Mr. Runciman puts forward his scheme purely in 
the way of a proposal, and he invited coalowners to discuss 
the question with him yesterday—Thursday. Mr. Runci- 
man’s suggestion is that coal prices for France should 
be limited ‘to the prices ruling on March 8th, less 20 per 
cent., the same as in the case of freight rates. He has 
apparently hit on March 8th because that is the date chosen 
by the shipowners on which to base their calculations for 
establishing maximum freights to France. But it happens 
that March 8th was a period of comparative depression 
in the coal trade, and therefore to deduct 20 per cent. 
from the prices then obtaining on the market means that 
prices are far from satisfactory to the majority of coal- 
owners, as in a number of cases the proposed new rate 
would bring prices down to absolute working cost, and 
in others it would mean a loss. Coalowners feel that they 
have not been dealt with reasonably, especially when they 
consider the generous treatment meted out to shipowners. 
On the average, the freight rates to France, as they are 
now fixed, to operate from June Ist, are still five to seven 





times as high as those ruling in pre-war times, whereas in 
the case of coals the new priees for many owners would 
mean a loss, and are below the contract prices for this year. 


French Requirements. 


In his letter to the coalowners, Mr. Runciman 
states that he has made arrangeménts with the French 
Government under which it will provide in the future one 


| buying agent in each main coal district for all French 


requirements, so as to avoid indiscriminate competition 
between buyers on French account. The President 
of the Board of Trade offered no suggestions or inti- 
mated his ideas regarding how his proposal should be 
carried out, with the result that there has been much 
speculation as to what may happen, not to say appre- 
hension that general business will be completely stifled, 
For the whole of the requirements of France to be pur- 
chased through one agent means practically the elimina- 
tion of all the coal-exporting firms now engaged in French 
trade. Naturally these firms feel that their interests 
should to some extent be safeguarded. The question arises 
as to whether existing contracts are to be carried out, and 
what arrangements are to be made for the chartering of 
the tonnage to lift the requirements of France. Some very 
awkward situations will be created if current contracts 
go by the board, and considerable confusion will doubtless 
arise. 


Proposed New Freight Rates. 


The following are the approximate rates of 
freight ruling on March 8th after 20 per cent. has been 
deducted, for Bristol Channel ports, as set out in the table 
prepared by the President of the Board of Trade :— 


s da s. d. 
Rouen.. 24 6 St. Brieux .. 1% 0 
Havre 2 6 Oe Be is ae! wee 
a ne a ee, ae St.Servan.. .. .. 21 0 
eee 6 5. oS BR od oe! iw eg EO 
Calais .. a aw 8 ag eg bi tna] 
Boulogne .. % 6 it. Nazaire re Se 
Treport .. \ (and paietaing'f 29 0 
Cherbourg 7, B36 ports) . 
Fecamp .. .. aS Bord aux... .. 36.0 
ee =) Bayonne .. .. .. % 0 
Granville .. .. -.! o9 9 Marseilles .. 62 0 
Honfleur .. - 
Trouville .. } 


Shipowners, of course, are satisfied with these rates, as 
they are what they suggested, with the exception of one 
or two ports, in which cases they departed from the rule 
of deducting 20 per cent. from the rate existing on 
March 8th, and even suggested a lower figure. For instance, 
20s. was suggested for Havre, and in the case of Marseilles 
a reduction of over 27 per cent. was recommended. Mr. 
Runciman has, however, adhered to the 20 per cent. 
reduction throughout, and makes it clear that it applies 
to neutral vessels. The only objectors to the new rates 
are those firms which have taken up tonnage on time 
charter as a speculation, and, of course, stand to lose 
heavily under the new conditions. Vessels have been 
taken up in the past few months as high as 65s. per month 
on the deadweight. There is, however, no sympathy 
forthcoming for them, as they chartered the tonnage in 
the full knowledge as far back as the early part of March 
that Government action to limit freight rates was con- 
templated, and was, in fact, under consideration. The 
following table will show how the new rates to come into 
operation on June Ist compare with current market 
values :— 


New rate on June Ist. Current rate. 
Rouen .. las See 24s, 6d. Ax ve 40s. 
ae re eee 223. 6d. 36s. 
eee 27s. 6d. 408. 6d. 
Bordeaux .. .. .. .. Se = 486. 67t. 
Marseilles .. 623, = 87f. 1208. 
Coal Prices. 


It is reported that the requirements of France 
over the remainder of this year will be extremely heavy, 
and consequently there is every prospect of neutral coun- 
tries having to go short and of their having to pay very 
stiff prices for whatever small supplies may be available. 
Merchants, however, will benefit by the reduced rates of 
freight, which, although only fixed for France, will probably 
have the effect of lowering rates in other directions. As 
current market values stood on March 8th, however, 
colliery owners are affected very unevenly, and in a number 
of cases unreasonably by the deduction of 20 per cent. 
For instance, ordinary second Admiralties and leading 
Monmouthshires being required for Government purposes, 
stood relatively higher than other descriptions which were 
adversely affected on account of the scarcity of tonnage. 
Coalowners are hit most of all in small coals, which under 
the deduction of 20 per cent. are brought down to below 
contract prices. The following table shows how coals are 
approximately placed :— ; 


Current market Proposed 

price. March 8th. new rate. 

Ordinary second Admiralties 55s. S 31s. 6d. -. 25s, 3d, 

Ordinary large steams .. .. 55s. 298. 6d. . 238. 6d. 

Best Monmouth Black Veins 52s. 6d. to 55s. .. 30s. 6d. 24s. 6d. 

Western Valleys .. .. .. 52s, 6d. to5is. .. 30s. 6d. 248 6d. 

Best Eastern Valleys 52s. 6d. to 558. .. 29s, 238. 3d. 
Ordinary Easterns . 50s. to 52s. 6d. .. 268. to 28s. 22s, 

Best small steams .. 32s 6d. os 178, . 13s. 6d. 

Second small steams 30s, - 16s. -- 128, 9d. 
Cargosmalis .. .. 228, to 27s. ..10s.6d. tol4s.6d... 10s. 

Coal Exports. . 


The heavy demands of the Allies and the restric- 
tive effects upon the shipments to neutrals have been shown 
in the returns relating to coal exports from South Wales 
for last week. The total quantity of coal sent to the 
Allies was 409,748 tons, out of an aggregate of 452,316 
tons, thus showing that 91 per cent. was dispatched to 
Allied destinations and only 9 per cent. to neutral ports. 
The total of 452,316 tons compared with 363,329 tons in 
the preceding week and 378,717 tons in the corresponding 
period of last year. There was an increase at all four 
leading ports as compared with a year ago. Cardiff with 
264,547 tons showed an advance of 33,244 tons ; Newport 
with 73,837 tons registering an improvement of 11,389 
tons ; Swansea with 63,288 tons shipped 4711 tons more 
than a year ago; while Port Talbot on a clearance of 
50,644 tons marked an advance of 24,255 tons. 


Current Business. 
Although current operations have never been on a 
very active scale for the past few weeks, owing to the 





heavy -pressure on Government and Allied account and 
the consequent scarcity-of supplies, business this week has 
been brought practically to a standstill owing to the Board 
of Trade proposals concerning limiting coal prices. The 
inquiry has naturally dried up, as merchants prefer to 
await developments. Nothing so far is indicated con- 
cerning maximum prices being introduced for supplies 
for Italy and Russia, but it is generally felt that if action 
is taken coneerning supplies for Frange similar steps will 
be aftopted in meeting the requirements of the other Allies, 
and it would be no surprise if maximum prices were fixe 
for all coals eventually. Nominally, the market has not 
changed in the least. Tonnage in dock is still excessive 
for immediate requirements, and prompt coals are quite 
as scarce as last week. There has, however, been a spurt 
in chartering, and owners have manifested a more eager 
disposition to get their vessels fixed up before the reduced 
freight rates come into operation. Whether the Govern. 
ment scheme will affect steamers fixed before June Ist 
but which do not get away with their cargoes before that 
date is not cnown. Pitwood has increased in price, and is 
now 45s. to 47s. 
Later. 


The coal market has temporarily lapsed into complete 
inactivity until something definite is known concerning 
the limitation of coal prices for France. Business has 
come to a standstill, except for a few small parcels for 
prompt shipment. Nothing at all is being done forward, 
and the tendency naturally is to discount values ahead. 
A deputation of coal exporters met the President of the 
Board of Trade on Wednesday in London, but at the time 
of writing nothing was known as to the result of this 
interview. The coal exporters were mostly concerned with 
the question as to whether existing contracts will be 
observed and the method by which supplies for Frasce 
were to be bought, objection being taken to the appoint- 
ment of one agent unless coal exporters’ interests are pro- 
tected. The question as to limitation of the price of coals 
was not one for them to discuss. This is a matter that 
concerns Mr. Runciman and the coalowners, whose repre- 
sentatives had arranged for an interview with the President 
of the Board of Trade on Thursday. The Committee 
acting as a deputation had no power to agree to any par- 
ticular price, and it is understood that whatever took 
place at the interview as regards modification of Mr. 
Runciman’s suggested basis must be submitted to the coal - 
owners of South Wales for theirapproval. Values of prompt 
coals show no change and remain at last figures, but pit 
wood is firmer at 46s. to 48s. 


Nominal Quotations. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal ; seconds, 54s. to 55s.; ordinaries, 
54s. to 55s.; best drys, 52s. 6d. to 55s.; ordinary drys, 
47s. 6d. to 52s. 6d.; best bunker smalls, 32s. to 34s.; best 
ordinaries, 30s. to 32s.; cargo smalls, 25s. to 27s.; inferiors, 
22s. to 25s.; washed smalls, 38s, to 40s.; best Monmouth- 
shire Black Vein large, 54s. to 55s.; ordinary Western 
Valleys, 54s. to 55s.; best Eastern Valleys, 52s. 6d. to 
55s.; seconds Eastern Valleys, 50s. to 52s. 6d. Bituminous 
coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 55s. to 60s.; smalls, 
33s. to 35s.; No. 2 Rhondda large, 48s. to 49s.; through, 
38s. to 40s.; smalls, 27s. to 28s.; best washed nuts, 36s. 
to 40s.; seconds, 33s. to 36s.: best washed peas, 33s. to 
35s.; seconds, 30s. to 32s. 6d. Patent fuel, 50s. to 55s. 
Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 
60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, ex 
ship, 45s. to 47s. 


Newport. 

There has been no movement of importance in 
coal values, although the inquiry has fallen off, until the 
position becomes clearer and more definite concerning 
limitation of prices for supplies for France. Current 
quotations are approximately those of a week ago. 
Approximate quotations :—Steam coal: Best Newport 
Black Vein large, 54s. to 55s.; We&tern_Valleys, 54s. to 
55s.; Eastern Valleys, 52s. 6d. to 55s.; other sorts, 50s. 
to 52s. 6d.; best smalls, 31s. to 32s. 6d.; seconds, 29s. 
to 30s. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s. Patent fuel, 50s. to 2s. 6d. Pitwood, 
ex ship, 45s. to 47s, 


Newport Metal Market. 


The tendency of values is still strorgly upward, 
with business on a very limited scale and difficult... Work 
at the tin-plate and bar mills continues very active, and 
tin-plate bars are again quoted at £14 for both Siemens 
and Bessemer qualities, the official quotation for rails 
being £14, although more is obtainable for free lots. The 
blast furnaces are fully engaged. Iron ore is unaltered in 
price. Tin-plates are quoted 36s. 6d. to 37s. 6d. for I.C. 
20 x 14, and 73s. 6d. to 74s, 6d. for 28 x 20, both Bessemer 
and Siemens qualities. 


Swansea. 

Anthracite coals display firmness and colliery 
owners are very well placed for early loading. The inquiry 
has been good, although actual transactions have not 
materialised on any great scale. Approximate prices :— 
Anthracite: Best malting large, 32s. to 35s.; second 
malting large, 30s. to 32s.; Big Vein large, 31s. 6d. to 
34s. 6d.; Red Vein large, 25s. 6d. to 27s.; machine-made 
cobbles, 35s. to 37s.; French nuts, 34s. to 36s.; stove 
nuts, 33s. 6d. to 36s.; beans, 33s. 6d. to 35s.; machine- 
made large peas, 23s. 6d. to 25s.; rubbly culm, I4s. to 
14s. 9d.; duff, 4s. 6d. to 5s. Steam coal: Best large, 
44s. 6d. to 47s. 6d.; seconds, 38s. to 41s.; bunkers, 37s. 6d. 
to 40s. 6d.; smalls, 20s. 6d. to 25s. Bituminous coal : 
No. 3 Rhondda large, 46s. to 50s.; through and through, 
37s. 6d. to 42s. 6d.; smalls, 30s. to 35s. Patent fuel, 45s. 


to 50s. 


Tin-plates, &c. * 
Quotations for tin-plates again show firmness, 

and are now up to 36s. to 37s. for I.C. 20 x 14. Manu- 
facturing is reported to be increasingly difficult, as steel 
bars, which were formerly £4 11s. per ton, are now £13 10s., 
and this with the abnormal prices of other material has 
advanced tin-plates from 12s. 6d. per box to 36s. to 37s. 
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per box. The home consumption is greater than at any 
previous period, As exports, the returns show that 
whereas 302,410 tons of tin-plate and black plate were 
exported in the first four months of 1914, the total for the 
same period. of this year shows a falling off of 116,461 
tons. The following are the official prices from the 
Swansea Metal Exchange :—Tin-plate and other quota- 
tions: ILC., 20 x 14 x 112 sheets, 36s. to 37s.; I.C., 
28 x 20 x 56 sheets, 37s. to 38s.;, I.C., 28 x 20 x 112 
sheets, 738. to 74s.; LC. ternes, 28 x 20 x 112 sheets, 
6ls. to 628.; galvanised sheets, 24 g., £28 in bundles. 
Block tin, £197 5s. per ton cash, £197 15s. per ton three 
months. Copper, £145 per toh cash, £143 per ton three 
months. Lead: English, £35 per ton; Spanish, £33 15s. 
per ton. Spelter, £95 per ton. Iron and Steel: Pig iron : 
Standard iron, nominal; hematite’ mixed numbers, 
nominal ; Middlesbrough, 82s. 6d. per ton cash. Steel 
hars: Siemens, £13 10s. to £14; Bessemer, £13 10s. to 
‘14. Steel rails, heavy sections, £10 17s. 6d. per ton. 
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AMERICAN NOTES. 
(From our own Correspondent.) 


New York, April 27th. 

Apvances of wages within a week or so will affect upwards 
of 500,000 workmen, the advance being voluntarily made before 
the absolute necessity arbitrarily presented. The voluntary 
advance in wages in the steel mills since January Ist will reach 
20 per cent. Since April Ist close upon 1,000,000 tons of steel 
rails have been placed. Frogs, switches and minor railroads’ 
equipment are being heavily ordered, The rail mills are in a 
position to take care of any volume of business that is likely to 
be presented. Relatively speaking, the business of the t week 
has been light. Tin-plate manufacturers have booked large 
orders at a sharp advance amounting to 40 dols. per ton over 
last year’s prices. The inquiries of the past few days, while 
large in volume, are less urgent as to delivery than during the 
past few weeks. There are inquiries to-day for about 250,000 
tons of steel for the manufacture of projectiles. The éxport of 
munitions is now going on more freely. The gains in bank clear- 
ing for the past week were 33.8 per cent. over any former period. 
Building activities are indicated in an enormous demand for 
brick, lumber, steel, cement, and other building material. The 
Pullman Company will soon start work on nincty-seven coaches 
for the Southern Railroad. Heavy buying of Bessemer is-re- 

rted at all large centres. There is a much larger demand for 
basic and Bessemer than the furnaces can conveniently take care 
of. Implements of all kinds for agricultural purposes are crowd- 
ing the capacity of makers more closely. Strong inducements 
are being held out to American farmers to reside in British 
America, This is one reason for heavier implement demands. 
Farming methods are. steadily changing in favour of the use of 
motors. The copper market has suddenly gained additional 
strength because gs rush of inquiries from domestic consumers 
to cover requirements to the end of the year, and in some cases 
including the first quarter of next year. The estimated con- 
sumption of copper in this country for this year is placed at a 
minimum figure 1,200,000,000 Ib., and this may be largely 
exceeded, August deliveries are the best that can be promised 
at 29 to 29} cents, with 31 bid for June delivery where possible. 


New York, May 3rd. 


THE oversold condition of the steel mills necessitates the 
refusal of not a little very inviting business at prices above 
those ordinarily quoted. Premiums are still offered for what 
is regarded as early delivery of plate and steel bars. All rail 
orders booked from now on for delivery after May Ist, 1917, will 
be 35 dols. for Bessemer and 35 dols. for open-hearth. All 
mills have as much business as they can handle from now until 
May Ist next year. Never before was there as much rail 
business upon the books of the mills, and the termination of the 
war will leave the mills in an absolutely safe condition. ‘ Within 
the past six weeks steel rail’ orders have been considerably in 
excess of 800,000 tons for delivery next year, some figures 
going much higher. A fresh impulse has been imparted to the 
pig iron industry through inquiries of delivery of large blocks 
of iron for next year; much larger than buyers and makers 
have seen fit to let the public know anything about. Present 
prices are regarded as perfectly safe for next year. Very large 
purchases have been made of basic iron by some of the larger 
consumers, a8 well as*an order for 50,000 tons of Bessemer iron 
for shipment to France, divided among a number of Eastern 


furnaces at a price close to 23 dols, at furnaces. An immense, 


quantity of steel bars for export delivery is wanted, and the 
efforts to place these orders have been going on for some little 
time. Two new shipyards are to be built as rapidly as possible 
on the Delaware River below Philadelphia. Contracts for 
tonnage already taken will keep these yards employed for an 
indefinite period. One yard will be largely devoted to the 
building of freight vessels. One of them involves an investment 
of 6,000,000 dols, The Steel Corporation earned during the 
first quarter of this year 60,713,624 dols., showing a net earning 
of 15-26 dols. a ton against 11.30 dols, per ton over fourth 
quarter of last year. Railroad order equipment placed during 
April called for 1,150,000 tons of rolled steel products, of which 
955,000 tons are for rails for delivery this year and next. The 
fabricating shops turning out building and bridge material have 
not been able to accommodate all the business presented. 
Among the large orders was one this week for 28,000 tons of 
steel for the New York subway, making the total structural 
orders for April 121,000 tons, including 6000 tons for a ship- 
building plant to be erected at Chester, Pa. Copper buying 
continues at a record-breaking rate. One impulse to the higher 
prices is the report from Washington that the Goyernment 
contemplates purchasing large supplies of munitions, which 
means the eee aaa of much copper. Reports concerning 
copper production last. year gives the figures at 2,026,000,000 lb. 
Smelter production of primary copper was 1,338,000,000, an 
increase of 21 per cent. over 1914. Refined new copper con- 
sumption in the United States was for last year 1,043,000,000, 
an increase over 1914 of 423,000,000 lb. The exports of refined 
copper during the year was 681,953,301 Ib. ; 











FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 

For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 

Officer of the Week.-—Platoon Commander J. O. Cheadle. 

Next for Duty.—Platoon Commander J. R. G. Williamson. 

Monday, May 22nd.—Technical for Sections 1 and 2, No. 3 
Company, 46, Regency-street, 8.W. Squad and Platoon Drill, 
Sections 3and 4, No. 3Company. Signalling Class and Recruits. 

Tuesday, May 23rd.—School of Arms, 6-7. Lecture, Mr. J. 
Roberts, “* The Geology of Otford,” 7.15. Recruits, 7.15 to 8.15, 
Archbishop’s Park. 

Wed y, May 24th.—Platoon Drill, No. 2 Platoon, No. 1 
Company. 

Thursday, May 25th.—Platoon Drill, No. 6 Platoon, No. 2 
Company. Shooting for Sections and No. 3 Company, Miniature 
Range. Recruits, 5.45 to 7.45. Instruction Class, 5.45. 








Friday, May 26th.,—Technical for Sections 3 and 4, No. 3 
Company, 46, 4 y (ore 8.W. Squad and Platoon Drill, 
Sections 1 and 2, No. 3 Company. . 

Saturday, May 27th.—Route March, parade Golders Green 
Station, 2.30. Uniform. The Corps will be accompanied by a 
drum and bugle band. 

Sunday, May 28th.—Entrenching at Otford. Parade Victoria 
(S.E. and C. Railway Booking Office), 8.35 a.m.- Uniforms, 
haversacks and water bottles. Mid-day rations to be carried. 
Railway volchers will be provided. 

usi .—-For Nos, 1 and 2 Companies, see Notice and Tables 
A and B at Headquarters. 

Nore.—Unless otherwise indicated, all drills, &c., will take 

place at Chester House. 3 
By order, 
MacLeop YEARSLEY, 


May 15th, 1916. Adjutant. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY.. 


Tue InstiruTion oF MecHanicaL ENGINEERS.—At the 
Institution of Civil Engineers, Great George-street, West- 
minster. ‘Spur Gearing,” by Mr. Daniel Adamson. At 6 p.m. 

Roya Institution oF Great Brrrarn.—Albemarle-street, 
Piccadilly, W. The discourse will be delivered by Colonel E. 
H. Hills, F.R.S. The subject is ‘* The Movements of the Earth’s 
Pole.” At 5.30 p.m. 


WEDNESDAY, MAY 24ru. 


Royat Society or Arts.—John-street, Adelphi, London, 
W.C. Ordinary’meeting. ‘ Zinc: Its Production and Indus- 
tial Applications’ (Peter Le Neve Foster Prize Essay), by. 
Mr. John Collett Moulden. At 4.30 p.m. 


FRIDAY, MAY 26ra. 


Roya InstiruTion oF Great Brirarn.—Albemarle-strect, 
Piccadilly, W. The discourse next week will be delivered by 
Professor Charles G. Barkla, F.R.S. The subject is “* X-Rays.”’ 
At 5.30 p.m. 


FRIDAY anp SATURDAY, JUNE 9ra anv 10ru, 


Tue Roya Sanirary Instirvure.—90, Buckingham Palace- 
road, 8.W. Coriference on Sanitary Administration under War 
Conditions, Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr, James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Diseussion on ‘“* The Mental Deficiency Act from 
the Social and Educational Standpoint,”’ to be opened by Dr. 
A. B. Ritchie. 3 p.m.: Visits. 


TUESDAY, JUNE 26ru. 


THe AssocraTION OF SUPERVISING ELEcTRiIctans.—St. 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Artuur E. Pratt has opened an office as a consulting 
engineer at Granville House, Arundel-street, Strand, W.C. His 
telephone number is : City 1030. 

Sir Hiram Maxi has accepted the invitation of the Aero- 
nautical Institute of Great Britain to become its first President. 
The Institute is the youngest of our aeronautical bodies, having 
been formed on September 30th last, at a meeting presided over 
by Sir William M. Ramsay. 

LipGeRwoop LimiTeED, late of Caxton House, Westminster, 
8.W., informs us that the address of the company has been 
changed to Moorgate Hall, Finsbury-pavement, London, E.C. 
The new telephone number is London Wall 7422. 

WE are informed that Messrs. Hughes, Bolckow and Co., 
Limited, of Middlesbrough, Newcastle.and Blyth, have purchased 
the business as carried on by the Andrews-Hawksley Patent 
Tread and Engineering Company, Columbia Works, Poplar, E., 
and that the plant and machinery in connection therewith have 
been peated to Battleship Wharf, Blyth, where in future the 
business of manufacturing these stair treads will be carried on. 








. CATALOGUES. 





WEIGHING machines and.weighbridges are dealt with in a 
catalogue sent to us by Samuel Denison and Son, of Hunslet 
Foundry, Leeds. It is a well-illustrated publication and 
contains a large amount of useful information. 


Tue Vaughan Pulley Company, of West Gorton, Manchester, 
has sent us a new catalogue on power transmission accessories, 
such as shafting, couplings, pedestals, swivel bearings, sling 
hangers, and steel pulleys. Prices, dimensions, and other par- 
ticulars of all these things are given. 


An admirably got up catalogue on alternating and continu- 
ous-current switchgear has been sent to us by the British 
Thomson-Houston Company, of Rugby. It contains many 
illustrations of switchboards which the firm has manufactured, 
and it is one of the best publications of the kind we have seen. 
From the same firm we have also received a catalogue describing 
and illustrating small motors for alternating and continuous- 
current circuits. 


MrirreEs-DresEL engines of the “Crosshead” type are 
deklt with in a grseace sent to us by Mirrlees, Bickerton and 
Day, Limited, of Hazel Grove, near Stockport. The advantages 
and disadvantages of this type of engine as compared with the 
orthodox trunk piston type are fully discussed, and the con- 
clusion arrived at is that the crosshead t of engine is the 
one for those who wish to secure reliability, economy and 
smoothness of working. “We feel sure that this publication 
will prove of considerable interest to those who contemplate 
installing Diesel engines. 








Contracts.—Three authorities, viz., the Ripon Corporation 
and the Ripon and Wath Rural District Councils are uniting to 
purchase a motor fire-engine for Ripon and the surrounding 
district. A joint conference of representatives of these autho- 
ties recently recommended the acceptance of Merryweather and 
Sons’ tender for a “ Hatfield ’’ petrol motor fire-engine of the 
new “‘ Light Brigade” design, and the order has now been placed. 
The engine is to be capable of delivering 250 gallons a minute, 
and is to be fitted with a “‘ first-aid * tank and a 35ft. extension 
ladder.—The Underfeed Stoker Company, Limited, has recently 
received orders from numerous clients for a total of seventy-four 
stokers of different types for burning ordinary coal, and also for 
twenty-six stokers specially adapted for the burning of low- 
grade French fuels, which are now being mined. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

* When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-bualdings, Ch y-lane, W.C., at 6d. 
each, 








The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. - 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





STEAM ENGINES. 


14,426. October 12th, 1915.—IMPROVEMENTS IN OR RELATING 
TO CONNECTING-RODS, MORE PARTICULARLY FOR VEE- 
ENGINES, Mare Birkigt, of Rue de la Réunion, Bois-Colombes 
(Seine), France. 

This invention has for its object to provide connecting-rods 
which are of great strength, occupy less space and work better 
than those hitherto designed. One rod A has a big end com- 
prising a sleeve A! in two parts, The other rod C, which moves 
in the same plane as the rod A, is built so that its big end is 
divided into two branches D and E, each branch terminating in 
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a sleeve in two parts, the outer parts forming caps adapted to 
surround the sleeve A! of the first connecting-rod. To avoid 
the tendency of the two branches of the big end of the second 
connecting-rod to move apart, the two outer parts of the 
sleeves D and FE, which are not integral with the body of the 
connecting-rod, are connected together by the part K. F, 
G and H are oil ways.—A pril 26th, 1916. 


STEAM GENERATORS. 


5988. April 2Ist, 1915.—IMPROVEMENTS IN AND RELATING 
TO THE FuRNAcEs OF STEAM Borers, Nicholas Denham 
Forde Johnson, of Royston Works, Upper Richmond-road, 
Putney, S.W. ; 

The object of this invention is to ensure the consumption of 
smoke and economise fuel. B is a casting with an aperture C. 
D are plates carrying asbestos blocks E. F are flaps or louvres 
forming valves immediately below the blocks E. The flaps F 
are pivoted at G to the plates D, and connected by arms or levers 
H to the rod I, passing through the ashpit to the front of the 
boiler. P shows the furnace bars. The rod I may be actuated by 
hand. J is a cylinder with a piston K. The opposite ends of 
the cylinders on each side of the piston are made to eommuni- 
cate by a tube M, a suitable valve N being interposed. The 

iston-rod O is connected by means of levers with the long rod I. 
The eylinder is preferably filled with oil. When the furnace door 
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is opened for firing, the piston is driven to the end of the cylinder, 
and when the door is again closed the liquid slowly travels 
through the tube M until the piston gradually resumes its former 
position, slowly closing the louvres or valves. When the mecha- 
nical device is omitted, the engineer closes the louvres by pulling 
the rod at the propertime. The louvres are left open for a certain 
time after firing in order to admit additional air, which passes 
from the ashpit, through the aperture or port at C, and enters 
through the spaces left open by the louvres, passing through 
the asbestos blocks which are perforated or arranged so as to 
allow of its passage and facilitating combustion.—April 26th, 
1916. 


INTERNAL COMBUSTION ENGINES. 


9091. June 2Ist, 1915.—ImMprRovED VaLtvE MECHANISM FOR 
INTERNAL ComBusTION ENorInes, Albert Kruger and 
Ernest Kruger, both of 16, Colebrooke-row, Islington, N. 

In a chamber A is disposed a rotary valve B, closed at one end 
and provided with a port C. D indicates the admission port 
through which the charge is led to the valve B. Secured in any 

convenient manner to the inner end of the valve B is a pinion K 

gearing with a screwed pinion F mounted upon the crank 

shaft. The crank case is closed to the external atmosphere, and 
forms a gas chamber into which the gas is drawn upon the 
upward movement of the piston. A passag icates at 
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its lower end with the crank casing, and at its upper end with 
the cylinder, the upper end of the passage being disposed. at 
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such a point that it is fully open when the piston reaches the 
lowermost point of its downward travel.—A pril 26th, 1916. 


TURBINES. 


6053. April 22nd, 1915.—ImMPROVEMENTS IN AND RELATING 
to Exastic Frum Tursines, The Warwick Machinery 
Company (1908), Limited, of 83, Cannon-street, E.C., and 
Frederick Samuelson, of 99, Clifton-road Rugby, Warwick- 


shire. 
The object of this invention is to reduce or eliminate the losses 


caused by the erosion of turbine blades, and the invention con- 
sists in providing in all or any of the rows of blading subject to 


erosion one or more blades whose entrance edge is nearer to the 


N° 6053 





preceding nozzle or row of blades than the rest of the blades. The 
turbine wheel is shown at A, with assembled blades B, C 
indicates the. protecting blades, which project at the entrance 
end beyond the normal blades.—A pril 26th, 1916. 


TRANSFORMERS. 


4263. March 18th, 1915.—Arr-cooLep Tanks FoR ELECTRICAL 

Apparatus, Babcock and Wilcox, Limited, of Oriel House, 

30, Farringdon-street, London. (Communicated by the 
Babcock and Wilcox Company, of New York.) 

A tank A receives the apparatus to be cooled—a transformer 






























































for example. The tubes B are inserted into the walls, and are 
flattened in planes normal to the tank ; that is, in cross section 
they are approximately oval or of oblong formation with 
rounded ends. The tubes extend from the lower to the upper 


ends of the tank, and are fitted into openings and are bent at |' 


the ends, so that the change of direction of the liquid will be 
gradual, The oil enters the upper parts of the tubes, and on 
being cooled increases in density ref gn 


the tubes on account of the increased ‘specific gravity.— 
April 26th, 1916. 


CRANES AND CONVEYORS. 


100,260. February 3rd, 1916,—ImpRoveD Mrans ADOPTED 
FOR OPERATING THE DISCHARGE OR OPERATING GEAR OF 
Gras Drepcers, Harold Richardson, of 57, Walmsley- 
street. Hull, Yorks. 

Mounted upon the shaft A! is a pinion B which meshes with a 
toothed wheel C carrying a countershaft C. Upon the latter 
is also mounted a run D, upon which is wound one portion of 
a rope E, the other portion being wove round sleeves F F! and 
made fast to the standard H, the sheave F! being loaded with 
a counterweight. The lowering of the grab effects the unwinding 
of the opening rope from the drum A, with the effect that the 
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rope E is wound upon the drum D and the counterweight is 
lifted.. The energy thus stored is utilised to rotate the drums 
in the opposite direction, and when during hoisting the charge 
grab it is necessary to recover the slack of the opening rope or 
chain, owing to the speed reduction effected by the pinion B and 
wheel C!, the travel of the sliding weight is shortened, with 
corresponding reduction in the height of the sheave standards. 
Moreover, the mechanical efficiency of the apparatus is enhanced 
owing to the elimination of the greater number of sheaves 
hitherto required.—A pril 26th, 1916. 


PUMPING AND BLOWING MACHINERY. 


100,002, January 3rd, 1915.—IMPROVEMENTs IN OR RELATING 
TO MULTIPLE-STAGE COMPRESSORS WITH INTERMEDIATE 
Coo.ers, Brown, Boveri and Co., Baden, Switzerland. 

Three intermediate coolers A, B, C are arranged under the 
centrifugal compressor D, each containing two bundles of tubes 

E, F, G, H, I, K, which are traversed by cooling water. The 
s traversed by the air—see arrows—are common to both 

bundles of tubes, but the water chambers are separate, so that 
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aluminium. bars or rods F are fixed. This core is reduced 

at C! and C* to the diameter D', so that the bars are exposed 

at these places. Aluminium bands E are fastened to the lower 
ends of the bars F, the bands being rolled into the form of a spiral. 

As the rods are exposed at the upper end, the incoming and 

outgoing current can pass directly through the contacts G.— 

April 26th, 1916. 

10,244. July 14th, 1915.—Improvep Means ror REMovine 
Dust From GasEs, Arthur McDougall Duckham, of Wasida, 
Highfield, Ashtead, Surrey. 

The object of this invention is to provide improved mean, 
for removing dust from gases, and more particularly from hot 
gases, such, for instance, as producer gas or blast furnace gas. 
Aisa pipe weg into which gas can enter from a pipe B. 
C is a box of which the top and bottom are formed of expanded 
metal D, and which is supported by cams E on longitudinal 
shafts F in such a way that by rotating the shafts the box can 
be gradually raised and suddenly drop) to shake out the 
dust that is collected by filtering material contained in the box. 
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The floor of the compartment slopes down towards the middle 
and a screw conveyor—not shown—is provided to remove the 
dust. G is a pipe by which the gases escape from the com- 
partment. In order that the filtering material may be varied 
the top of the box is provided with brackets H, by which it may 
be bolted at various heights to the frame of the box. Flexible 
diaph s I close and open as the box rises and. falls, and 
effectually prevent the escape of gas which has passed round 
the sides of the box to the exit pipe G.—A pril 26th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 

bjects the right to manufacture under enemy patents—which 
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each cooler comprises both in front and behind two water 
chambers formed by the domed covers L, M, N, O, P on the 
water inlet side, and Q, R, 8S, T, U on the water outlet, In 
the case of the last cooler the covers on the right-hand tube 
bundle are not shown, it being assumed that this bundle of 
tubes is to be cleaned.—A pril 26th, 1916. : 


MISCELLANEOUS. 
100,157. March 9th, 1916.—An ImpRoveD ELecrro.yTic 
CONDENSER OR VALVE, Georges Giles, of Villa des Fleurs, 
19, Avenue de Rome, Fribourg, Switzerland. 
The condenser comprises a receptacle A which holds the 
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electrolyte. 


B is a cover through which passes a core C of 





flows downwards through 


insulating material having a diameter D, and in: which two 








right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 





On each of the following patents £26 have been paid in 
renewal fees. ; 





No. 25,808/08.-Pipe joints; couplings, disconnectible ; 
metal and earthenware, uniting. Flushing pipes are connected 
to water-closet basins by a coupling having cramps which are 
caused to grip 4 flange on the inlet by the rotation of a disc 
formed with oblique slots adapted to move the cramps by means 
of bolts sliding therein. Oidtmann, H., Germany. 


No. 25,813/08.—Treating textile materials with liquids. 
Bleaching: dyeing. Textile materials are dyed, bleached and 
otherwise treated with liquids in a closed receptacle connected 
with a liquor chamber, the treating liquor being circulated 
through both in alternate directions. Schirp, H., Germany. 


No. 26,020/08.—Steam engines ; cylinders. In order to avoid 
undue compression in a terminal exhaust engine, one or more 
auxiliary positively controlled clearance spaces are provided. 
Stumpf, J., Berlin. 


No. 26,140/08.—Heating and cooling apparatus. Hollow 
metal plates, through which heating and cooling fluids are passed, 
are formed of two sheets of metal, of which one at least is grooved 
or corrugated, the two sheets being connected at their edges 
by a metal frame, and touching along the bottom of the grooves 
so as to divide the plate into passages for the fluid. Schewezik, 
S. A., Vienna, 


No. 26,363/08.—-Electric distribution systems, The potential 
of a load circuit is raised or lowered above or below that of a 
continuous current supply circuit, by means of condensers and 
an interrupter, the interrupter being arranged to connect the 
supply circuit to the condensers while the load circuit is broken, 
or vice versd, By combining with the interrupter a suitable 
commutator arranged to place the condensers in series or parallel 
upon discharge, the potential of the load circuit may be further 
varied. The commutator may be arranged to charge succes- 
sively the individual condensers of a battery of condensers or 
the individual batteries of a series of batteries arranged in 
parallel. Lepel, E. von, Germany. 


No. 26,449/08.—Electric meters; alloys. In a hot-wire 
instrument the expansible wire, preferably of platino-iridium 
or other ailoy of platinum and a metal of the platinum group is 
raised by the current to be measured to a temperature so high 
that atmospheric temperature variations are negligible. Hart- 
mann and Braun Akt.-Ges., Germany. 

No. 27,004/08.—-Ordnance ; sights and methods of sighting. 
‘Comprises means for automatically applying the drift correction 
as the gun is elevated. Krupp Akt.-Ges., F., Germany. 

No. 27,123/08.—Paper yarns and threads. A fleece of textile 
fibres is combined ‘with paper composed of wood, cellulose or 
the like, preferably daring the manufacture of the paper web, 
to form a material which can be cut into strips and twisted into 
yarn. Claviez, E., Gérmany, ys 
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| ; : 
| proceed with a further electrification scheme. On | the lines of the railway itself, of about fifty miles of 
THE SHILDON -NEWPORT ELECTRIFICATION | Faly Ist of last year electric working commenced on | track being equipped. A profile of the line 
SCHEME. ‘the Shildon-Newport lines. _A night service is being | between Shildon and Newport is given in Fig. 2. 
No, I. run 4t present, as work on the overhead equipment | The general gradient is in favour of the laden traffic, 
Or all British main line railways there is not one | is still being carried on in the day time. : | the steepest gradient being 1 in 103. From the 
more amenable to electrification than the North-| The reason this section of the railway was selected | north-west Durham coalfields the heavy mineral 


Eastern, for nowhere has the production and dis- | for trial was that it is an important route, which is | traffic runs to the Middlesbrough district, supplying 
| the large number of blast-furnaces and ironworks 




















~ a. | 
se Coundon NS, s Seaton Carewg 
isYop Auckland 6) \z 2 <A 
Bradbury £0 $© Sedgefield B.3 Wynyard ey 
2 ey 
\ «\oGreatham 
‘ 
-emagHILDON 
ay P 
ae OThorpe Thewles et 
O ay Billingham Ye. 
@ Aycliffe Stillington > a " Ore 
. Heighington o a Car! oS N  camhacthas z 
gnIng ycliffe arlton N ( BI 
+ MIDDLESBROUGH a ee 
of 0 
argo 
*% STOGETON —hewpor ae 
\ a. a Binns = 
eal ubstatia 
tA Thorhaby Se, 
as 
z ‘ 
bom ang Castle A Ss Ormesby 
p—Riersahridge een Manes. Eaglescliffed f~’ REFERENCES 
N.E.R.Main Line ee 
— DARLINGTON Branch Lines 
oe 7 a? Bank Top Ky Electrified Line =m 
) en xp “Dinsdale =m ep 5 Ec. : 2 3 
ee : C SCALE 
) | pw 
“THe Enoween’’ : Swain Sc. 


Fig. 1—MAP OF 


tribution of electric power been developed upon a 
larger scale than upon the North-East Coast. A 
large proportion of the power here produced is derived 
from electric generating stations, using as fuel the 
waste heat and gases obtained from coke ovens and 
blast furnaces in the Durham and Cleveland districts 
with the result that a large and cheap supply is 








| similar in outside appearance. 
| of the Aycliffe sub-station are given in Figs. 3 and 4 


concentrated there. On the return journey the load 
is composed mainly of empty wagons, which are 
returned to the Shildon sidings. 
SUB-STATIONS. 
As current is purchased from the North-East Coast 


| Power Company, we propose to begin our descrip- 
| tion with the sub-stations which convert three-phase 
| high-tension current into 1500-volt direct current 
| for use on the line. 


From the map it will be seen 
that there are two. of these sub-stations, one at 
Erimus and the other at Aycliffe. They are very 
Sections and a plan 


respectively, and in Figs. 5 and 6 views are given of the 


| exterior and interior, and Fig. 7 is a view of the direct- 


current switchboard. From the interior view it will 
be seen that owing to the high pressure of the rotary 


_ converters the machines are enclosed by expanded 
|metal screens. The rotary converters were built 

by the British Thomson-Houston Company and the 
| transformers by the British Westinghouse Company. 
| From the drawing—Fig. 4—~and from the interior 


view it will be seen that the Aycliffe sub-station con- 
tains four rotary converters. Since, however, to 


| obtain the 1500 volts two machines are connected in 
| series, strictly speaking the station contains only two 


units. All the rotaries are rated at 400 kilowatts, two 


| inseries giving 800 kilowatts. In the Erimus sub-station 
| which in general is very similar to the Aycliffe sub- 
| station, there are also two converter sets, each com- 


| posed of two converters connected in series, as in 


confined almost entirely to heavy mineral traffic. 
Historically the line is of considerable interest. The | 


| track passes over a portion of the original Stockton | 


to Darlington Railway—the first public line on which | 
steam locomotives were used for conveying passengers | 
and goods. Trains commenced running in 1825, and | 
‘two of the original locomotives designed by George 


| the Aycliffe sub-station. One of these sets, however, 
| is rated at 1200 kilowatts. Two.auxiliary transformers 


in each sub-station are connected directly across the 
high-tension terminals of the main transformers. 
Each of these transformers has a double secondary 
winding, one section being used for lighting and 
auxiliary power, and the other for metering. The 
sub-stations are supplied with three-phase current 


| from the interconnected mains system of the North- 


East Coast group of Power Companies through the 
Cleveland and Durham Electric Power Company. 
Aycliffe is supplied at a pressure of 20,000 volts 
between phases through two overhead lines.. Reyrolle 


| ironclad 20,000-volt switchgear is used for controlling 
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: Fig. 2—PROFILE OF LINE BETWEEN NEWPORT AND SHILDON 
available. The possibility of working trains electric- | Stephenson are to this day to be seen at the Darlington | 


ally without the trouble and expense of a generating 
station had undoubtedly something to do with the | 
company’s decision to convert its Newcastle and 
Tyneside suburban routes as far back as 1904. Seven | 
years later the general manager, Sir A. Kaye Butter- 


| $ 
io 2 4 6 @ 


Station of the North-Eastern Railway Company. 
The ‘fact that this line has been selected for the first , 
trial of heavy goods haulage in England is noteworthy. 
In the map—Fig. 1—the Shildon—Newport elec- 
The route length is 


trified line is clearly shown. 
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worth, instructed the company’s consulting electrical 
engineers, Messrs. Merz and McLellan, to report gene- 
rally on the electrification of the North-Eastern 
system, and following a visit of the company’s chief 
mechanical engineer, Mr. Vincent Raven, and Mr. 
Merz to the United States, the directors decided to 





Fig. 3—SECTIONS OF THE AYCLIFFE SUB-STATION 


between eighteen and nineteen miles, and the line 


connects the mineral sidings at Shildon, which form 
one of the largest marshalling yards in Great. Britain, 
with the Erimus sidings at. Newport, near. Middles- 
brough. Many of these sidings at both ends of the 
line are now also electrically worked, a total, including 


the 20,000-volt current. The Erimus sub-station is sup- 
plied at a pressure of 11,000 volts between phases 
through underground cables connected to the power 
company’s system in the Middlesbrough distfict, the 
alternating current switchgear being of the same typeas 
that at Aycliffe. For direct-current control B.T.H. 
switchgear of the brick cell type has been installed— 
see Fig. 8. Each sub-station is connécted to the over- 
head line by four positive feeders consisting of paper- 
insulated bitumen-sheathed single-wire armoured 


| cables, each having a sectional area of .5 square inch. 


These cables are laid in wood troughing filled in 
with bitumen. ‘Two negative cables of similar size 
to the. positive cables connect, the negative bus-bars 
at each sub-station to the track rails. 

Careful consideration was given to the question of 
whether the 1500-volt current should be supplied 


from a single rotary or from two rotaries in series. 


The latter scheme was eventually adopted on account 
of the fact that it was possible to design the machines 
for a reasonable commutator speed and a very con- 
servative voltage value between commutaior bars. 





Swain Sc. 


The fairly high. periodicity—40 cycles per second— 
no doubt also had something to do with this decision. 
The machines were designed and tested to operate 
normally at 95 per cent. leading power factor, and to 
withstand an overload of 50 per cent. for two hours, 
100 per cent. for ten minutes, and 200 per cent, _ 
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momentarily. A five minutes’ insulation test at a 
pressure of 5000 volts was also applied. On account of 
the high voltage on the commutator, the machines 
were specially designed to avoid damage resulting 
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| 


thrown on and off these sets without producing | break the circuit exceptionally rapidly and the break 


flashes. Five times full load was thrown on and cut-off | is long. The breakers are of the brush contact type, 
automatically by means of the circuit breaker, and | with auxiliary copper sparking tips, carbon blocks 
out of seven tests of .this kind only four caused | dealing with the final break. These blocks are 








Z 



































“THe Enoincer” 


Fig. 4—PLAN 


from flashing over when short circuits occur on the | 


line. The armature and the gear supporting the 
brush holders are entirely enclosed—as shown in 














Fig. 5—EXTERIOR OF AYCLIFFE SB-STATION 


Fig. 9. Moreover, the distance between the brush 
arms has been made as great as possible. The screen 
in front of the armature is composed of arc-proof 
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OF AYCLIFFE SUB-STATION 


flashing. 
| taken during one of these tests, when the rotaries did 
| not flash over. 

The extra high-tension switchgear is of the ironclad 
| compound filled type, the ironclad gear being fitted 
|in a special chamber on the switchboard gallery, 





| feeders. 


designed with an ample margin of contact area, 
and in addition are fitted with magnetic ears to 
effect the final breaking of the arc. ' In service this 
device has been found to give excellent results. The 
feeder circuit breakers are of the plain overload 
type, and are designed to give a very heavy setting 
in order to permit of the momentary overload 
associated with a traction scheme of this description. 
For the machines circuit breakers of the overload 
and reverse-current type are provided. Fitted to 
the reverse current trip is a single-pole relay of the 
differential type, so that in the event of the voltage 
of the converter building up in the wrong direction 
it is impossible to close the circuit breaker. This 
relay is coupled across the main contacts of the 
circuit breaker and operates on a shunt trip coil fixed 
to the circuit breaker release mechanism. +The trip 
coil is also arranged to be operated by the over-speed 
device on the converter. 

For metering the power delivered to the sub- 
stations integrating watt meters are fitted on the 
extra high-tension switchboards. On the direct- 
current side. there are also integrating watt meters 
which are fixed on the instrument panel. Three 
of these meters are fitted for check purposes, 
and they are all fed from the same shunt, which is 
fitted in the negative bus-bar between the machine's 
The control panels are of cast iron and 
form the front section of the bottom cubicles. On 
these panels are mounted the operating handles for 
controlling the circuit breakers and bus-bar isolating 
switches. Practically no part projects beyond the 


| surface of the panel other than the operating handle. 


The instruments are of the vertical edgewise type, 
and are arranged for mounting behind the panel, a 
slot with a glass front being provided in the panel 
for these meters. The instruments themselves are 


| carried on porcelain insulators fitted to the back of 
| the panel casting. 


Fig. 10 shows an oscillogram which was | 


For starting the rotaries controllers are used, which 
apply different voltages to the slip rings by altering 
the transformer tappings. These’ controllers are 
mounted at the end of the machine frames on the 


| floor of the sub-stations, the cables being in the base- 


with the control panels and instruments mounted | 


\in front. The 1500-volt B.T.H. direct-current gear 


| —see Fig. 8—has been designed somewhat on the | 
| board gallery. Two oil switches are provided for 


lines of high-tension alternating-current switch- 


boards; that is to say, the apparatus is of the | 
| and the other for the starting motor. 


| mechanism for these oil switches is of the single-lever 


| remote control type, and is mounted in a cell 
| structure built up of brick walls with moulded 
| stone division slabs, each compartment being entirely 
| separated from its neighbour. There are three cubicles 
| one above the other. 
bus-bars and isolating switches, the middle cubicle 


| operating mechanism for the isolating switches and 


| that no high-tension gear is accessible below the circuit 
| breaker cubicle. 


| 


ment. The larger sets in the Erimus sub-station, 
however, are self-synchronising sets, the starting 
gear consisting of oil switches mounted in the trans- 
former chamber and operated directly from the switch- 


each converter, one for the main rotary connections 
The operating 


| type, the operating shafts being carried on the under- 


The top cubicle contains the | 


side of the basement floor. In conjunction with this 
starting gear an operating handle is provided for 


| controlling the series switch on the direct-current 


the circuit breakers, and the bottom cubicle the | 


circuit breakers, also the connecting cables extending | 
| up to the circuit breaker units. From this it will be seen | 


Further, when it is desired to work | 


|on the circuit breakers, the latter can be entirely | 


| disconnected from the bus-bars by means of bus-bar | 


isolating switches. The circuit breaker and bus-bar 


marble panels, built into the cell structure, and angle | 


{iron supports are bolted into the brick division walls. 


side of the converter. This handle is mounted along- 
side the operating handles of the starting switches, 
and a system of interlocks ensures the following con- 
ditions being fulfilled :—(1) Before closing the start- 
ing motor switch the other two switches must be 
“‘ off’? ; (2) before closing the main oil switch the 
starting switch must have been closed, and (3) the 
closing of the series switch automatically opens the 
starting switch. In conjunction with this starting 


isolating switches are mounted on polished white | gear an instrument panel is fixed alongside the 


operating handles. On this panel is fixed an alter- 
nating-current voltmeter to indicate the condition of 








Fig. 6@—-INTERIOR OF AYCLIFFE SUB-STATION 


Fig. 7—D.C. SWITCHBOARD 


insulating material, so that arcing cannot occur , The bus-bar isolating switches are of the high-tension , synchronism and a direct-current voltmeter to 


between the brushes and machine frame. Tests were 
carried out to determine what load coyld be suddenly 


rotary type. 


indicate the voltage of each converter. The 800- 


In view of the high pressure the circuit breakers | kilowatt sets are fitted with field-splitting switches 
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of the remote-control type, which are operated 
direct from the switchboard gallery. 


structure as the main series switch of each converter. 


covered in with expanded metal screenwork. The 
operating handles for controlling these switches are 


mounted on cast iron pedestals fixed immediately | 


in front of the direct-current control boards. 
The rheostats for the rotaries are mounted in the 





| circuit is provided for the future installation of | 
These switches | ventilating fans. 
are mounted in the. basement floor, and in the same 


The structure consists of marble panels completely ; 


wires on straight portions of track is shown in Fig. 11, 
| on page 436. It consists of two steel masts made 
ss nie eee iii | up of two channels with flat steel bracing. On curves 
CER STAD POESRUOT eS. | a centre strut steadied by steel tie-rods is added—- 

On the main portion of the track the 1500-volt | see Fig. 12, page 436. The steadying arm inside of 
continuous current is collected from two .155 square | the curve is attached to this centre strut instead of to 
inch section hard-drawn copper conductors, but on | the inside steel post, so as to ensure the steadying 
certain portions of the sidings, where the load is | arm always being in tension. An independent pull- 
less heavy, a single-contact wire is used. A view of | off post is also provided on sharp curves. Fig. 13, 
the contact line over a straight portion of the track on page 436, shows a structure spanning four tracks, 
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Fig. SECTIONS OF 


‘ 


basement floor and are controlled by operating 
hand wheels fixed on the machine control panels, 
bevel gearing being provided for coupling up the 
control hand wheel on the switchboard gallery to 
the rheostats in the basement. For lighting each 
sub-station and also for controlling the portable air 
compressor two 20 kilovolt-ampére three-phase 
transformers have been supplied. These trans- 
formers are coupled up in parallel on the extra high- 
tension side with the main step-down transformers 














Fig. 9—B.T.H. ROTARY 


for the rotaries. .On the low-tension side, however, 
a change-over switch is provided, so that either of 
the two auxiliary transformers can be coupled up to 
the lighting circuit at will. The pressure of the 
lighting circuit is 110 volts. The lighting switch- 
board is of the standard flat-back type, consisting of 
black enamelled slate carried on a pipe framework 
structure arranged for bolting to the sub-station wall, 
and is fixed on the switchboard gallery at right angles 
to the main direct-current control board. A spare 


B.T.H. HIGH-TENSION DIRECT-CURRENT SWITCHGEAR 


is given in Fig. 11, on page 436. The wires are; with a strut in the centre, the purpose of this strut 
supported by a solid steel auxiliary catenary wire, | being to carry the steadying arm without a centre 
| to which they are attached by sliding clips. This | mast, while for the time being only two tracks are 
|catenary wire is in turn suspended from the main | equipped. In Fig. 14, on page 436, cantilever 
| Stranded steel catenary by means of steel wire | construction for a single track is shown. Here, it 
| droppers. Double insulation is provided between | will be noticed. wooden poles are used. This is a short 
| this main steel catenary wire and the steel structures. | length of track that has been equipped in this way 
| On straight lengths of track the normal span between | for experimental purposes. A further example of 
the steel structures is 110 yards, but on curves and | cantilever construction is used, the post in this case 
sidings the spacing distance is reduced to meet the | being similar to those used with the cross-girder 
conditions existing. From the rail tops to the/ construction. All steel structures carrying the 
| contact ‘wire the normal distance is 16ft. 6in. At | overhead track equipment are bonded to the running 
level crossings it is increased to 18ft. 6in., and under | rails by means of a hard copper bond of .08 











Fig. 10—OSCILLOGRAM OF CURRENT DURING SHORT CIRCUIT 


some of the low bridges, of which there is a large | square inch section. Steel structures carrying signals 
number, the maximum distance between rail top in close proximity to the electrical equipment are 
and wire is reduced to 13ft. 8in. On top of the steel | also earthed in the same way. To limit as far as 
structures two auxiliary copper feeder wires, each | possible the sag of the contact wires due to tempera- 
of .19% square inch section, are carried, and. at fre- | ture variation, automatic tensioning arrangements 
quent intervals they are connected in parallel with | are provided approximately 1100 yards apart. 

the contact wires, thus increasing the conductivity of A tensioning structure is. shown in Fig. 15 
the overhead equipment. Each steel structure, as | on page 436. At the end of.each tension length two 
shown on page 436, carries a pair of insulated steady- | of these structures are placed 65 yards apart, the wires 
ing arms pivoted in all directions and attached to the | from opposite lengths overlapping by this amount. 
contact wires by means of clips, their purpose being | The end of each contact wire is raised'at the tensioning 
to fix the position of the wires relatively to the track, | structure, to which it is fixed at a height of about 
and to prevent undue wear on the bows of the loco- | 18in. clear of the normal level at that point, so that 
motives the contact wires are staggered in the usual | the locomotive bows ride gently ‘and without shock 
way. The general type of structure carrying the ' from one tensioning length on to the next. The 
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NORTH-EASTERN RAILWAYW— ELECTRIFICATION OF 
(For description see page 433) 








Fig. I1—OVERHEAD LINE ON STRAIGHT TRACK 
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Fig. 13—EQUIPMENT FOR FOUR TRACKS 
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Fig. 15--WIRE TIGHTENING GEAR 
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Fig. 12—OVERHEAD LINE ON CURVES 

















Fig. 14—-WOODEN POLE CONSTRUCTION 
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Fig. 16—-SPAN WIRE CONSTRUCTION AT TERMINUS 
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contact wires are anchored to the auxiliary catenary 
wire at a point two-thirds of the distance along each 
tensioning length in the running direction. Strong 
steel masts, made up of four angle irons with angle 
iron bracing and fitted with two cross girders with a 
centre strut, form the tensioning structures. In the 
centres of the masts the tensioning weights are slung 
by means of chains passing over pulleys and attached 
to the contact wire. “By this means a normal wire 
tension of about one ton is maintained. The auxiliary 
catenary wire is in all cases anchored off the lower 








Fig. 17—-TYPICAL WIRING UNDER BRIDGE 


girder of the tensioning structure, but the main 
catenary is continuous except at tensioning points at 
which section switches are fitted. At these points 
the main catenary is also anchored off, but to the top 
girder. On some of the sidings where only shunting 
work is done and the loads on the locomotive ‘are not 
heavy, a single contact wire is used over each track 
with ordinary tramway span wire construction, and on 
some of the marshalling and reception sidings which 
are not equipped throughout and on which it is only 
necessary for the overhead construction to permit of 

















Fig. 18—SECTION INSULATOR 
the locomotives entering to pick up their loads, the 
wires are terminated in the manner shown in Fig. 16. 
At points which the electric locomotives should not 
pass, danger boards are fixed, but if by any chance 
the locomotives should pass these points the terminal 
construction is such that no damage would be done 
to the bow collectors or to the overhead line. 

In Fig. 17 a typical example of one of the low stone 
bridges is given. It is possible at some of these bridges 
to carry the main catenary cable through under the 
arch, but in most cases it is necessary to anchor it 

















Fig. 19—SECTION SWITCH 


off outside and, to obtain the necessary clearance, the 
contact wires, together with the auxiliary catenary, 
are brought towards the centre of the bridge, so that 
contact is made towards the extreme edge of the bow. 
To prevent the outer edge of the latter striking the 
bridge, a guard wire is fitted which is anchored to the 
structure on either side of the bridge, and is only 
alive while a locomotive is passing through. At 
intervals of about 2} miles on normal lengths of tracks 





sectioning arrangements are provided. 
however, the distance between section switches is 
considerably less. To avoid the use of section insu- 
lators, the section switches are placed in most cases at 


tensioning points—as shown at the top of the tension- | 


ing structure in Fig. 15, page 436. As these switches 


are placed in the open it is possible to use the horn | 


break type. They are operated by levers in the signa] 
cabin, to which they are connected by the usual 
arrangement of railway point rods. Normally the 
tracks are connected in parallel, but by means of the 
section switches the up and down tracks can, if desired, 


On sidings, | 


DIVERSION OF THE RIVER DON AT 
HADPIELDS’ WORKS. 


AxsouT twenty years ago Hadfields Limited com- 
| menced to errect additional works, known as their 
jast Hecla Works, on ground about 90 acres in extent 
| near the village of Tinsley, three miles from the centre 
| of the city of Sheffield. At the time it was thought that 
| the land obtained was adequate to allow for all future 
| extensions, but the development of this important 
| company has been so rapid that this assumption has 














TEMPORARY AND PERMANENT ROAD BRIDGES 


be operated separately. As the train control system 
of working is in use on this route, the signal cabins 
are connected by telephone, with a central control 
office at Newport, and the handling of these switches 
is directed from this point. At certain places, such as 
cross-overs and some of the sidings, sectional insulators 
have had to be installed, but they have in all cases 
been fitted at points where the locomotives travel at 
low speeds. The type of insulator is shown in Fig. 18, 
and Fig. 19 shows a section switch. At the joints the 
track rails are bonded with stranded copper bonds 
fitted under the fish plates, two bonds, each of .109 
square inch section being fixed at each joint. The 
rails are also cross bonded at intervals of 300ft. 


been proved incorrect. The- floor space already 
occupied by buildings and plant at Tinsley alone 
exceeds 45 acres, and this does not. take into account 
the older Hecla Works of the same company situated 
at Attercliffe. Some years back Messrs. Hadfield 
realised that in order to meet the urgent demands 
consequent on the development of their business, it 
was essential further to extend their boundaries, and 
as the land they then held was confined on one side 
by an important main road and on the other by the 
somewhat tortuous course of the river Don, it was 
decided to straighten the line of the river and bring 
a considerable area of valuable land into the works. 

The river Don rises about thirty miles to the north- 
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PLAN SHOWING THE DIVERSION OF THE RIVER DON 


Cross bonds are provided at the same interval between 
the inner rails of adjacent tracks. The bonds in the 
6ft. way are midway between those in the 4ft. way. 

Mr: C. H. Harrison, late chief engineer to the 
North-Eastern Company, was the officer responsible 
for the overhead.work. f 








Tae Bolton. Corporation has under consideration 
alternative schemes for water supplies either from Roeburn- 
dale in North Lancashire, or from Hawes Water in West- 
morland, and the question of promoting in the next session 
of Parliament a Bill to obtain powers to carry out such work 
in lieu of proposed waterworks in the district authorised 
by the local Act of 1905 - 


west of the city of Sheffield, and joins the Ouse about 
forty miles lower down, after passing through Rother- 
ham, Doncaster and Thorne. In the centre of the 
city of Sheffield the river is spanned by Lady’s Bridge, 
near which Huntsman’s first tilting ‘forges, dating 
back some 160 years, were established. It was close 
to Lady’s Bridge, at the-junction of the Sheaf and the 
Don that the old castle of Sheffield was situated. The 
unfortunate Mary Queen of Scots was kept as. a 
prisoner at. Sheffield for several years under the charge 
of the Earl of Shrewsbury. After passing Lady’s 
Bridge’ the river runs through Salmon’ Pastures: As 
the name indicates, the noble fish were very abundant 
in this reach in the olden times ; in fact, local history 
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records that the Sheffield apprentices struck and 
refused to work if this food, salmon, were served to 
them more than twice per week. The river takes its 
course down the Don Valley, passing the important 
manufacturing district known as Attercliffe. At 
the foot of the Cliff, near which the Church of Atter- 
cliffe is situated, the otter was plentiful, and used to 
be hunted, hence the name Otter-on-the-Cliffe. It 
was down this valley the Sheffield flood poured in 
1864, resulting in the death by drowning of about 
260 persons, owing to the bursting of the Dale Dyke 
Reservoir, some seven miles higher up the watershed. 
From Attercliffe the stream passes on to Brightside, 
which now retains little of the original brightness 
that may have given its name, and here commences 
the stretch of the river that forms the subject of our 
remarks. 

The block plan—p. 437—shows the original course 
of the river, which then formed the north-western 
boundary of the land covered by the works. Owing 
to between eight and nine acres of ground being 
separated from the original.portion, it-was important 
that this valuable amount of additional land should 
be made an integral part of the area of land available 
for necessary buildings and plant extensions. _ Not- 
withstanding the difficulty in obtaining the necessary 
labour, the work of diverting the Don was taken in 
hand in the summer of 1915. As will be seen from the. 
plan, it was necessary to make a cutting about a 
quarter of a mile long, this cutting being 75ft. wide 
at the water-line and about I5ft: deep. It was neces- 
sary also to make a new weir, 150ft. long with a rise 
of 4ft. 6in., to replace the existing weir and to main- 
tain the level of the water above. the river diversion. 
The whole formed a piece of work not to be lig tly 
undertaken in wartime, with labour and other con- 
ditions presenting in themselves much difficulty. 
The work involved the removal of about 40,000 cubic 
yards of soil, and the construction of the necessary 
retaining walls, &c., comprised about 5500 cubic 
yards of brickwork and concrete. 

Owing to the proximity of the Meadow Hall-road, 
along which passes the large and important tunnel 
of the main, Sheffield drainage, it was necessary to 
construct a strong retaining wall about 13ft. 6in. 
high along the whole of one side of the cutting. - A 
break in this tunnel would have involved very serious 
consequences, and had to be most carefully guarded 
against. On the other side of the channel the bank 
was paved with rubble and rough cinder, except in 
one or two lengths, such as at the end of the weir, 
where a brick retaining wall was built to resist erosion. 
In addition to the main retaining walls, abutments 
for a heavy steel road bridge spanning the river had 
also to be constructed and a lattice girder bridge 
75ft. span 20ft. wide erected in position. 

Although the firm was really its own con- 
tractor, it obtained great assistance from Weller- 
man Brothers, Limited, contractors, of Hyde and 
Sheffield. Work was begun towards the end of 
June last, but was greatly handicapped by the un- 
favourable weather conditions during the winter. 
The rainfall of December—7.8in.—constituted a 
record for any single month for the district, whilst 
that of February—5.358in.—was greater than the 
product of any previous February during the period 
that meteorological data has been tabulated in Shef- 
field. March also was a very wet month, the fall 
being about 5in. Owing to this excessive rainfall 
the river frequently rose about 6ft. in a few hours, 
and several very heavy floods seriously impeded 
progress. Notwithstanding these drawbacks, the 
' river was turned into the new course by the end of 
April, and the work of filling up the old bed is now 
proceeding. 

In view of the many difficulties which have been 
encountered in carrying out the work in wartime, 
great credit is due to those superintending the-opera- 
tions, the final result being that Messrs. Hadfield 
have now available nearly nine acres of valuable land 
to carry out future developments. The responsibility 
for the whole of this work and its carrying out rested 
with Messrs. Hadfields’ contractors and staff. The 
scheme itself largely originated in the chairman of 
the company. Sir Robert Hadfield, and the managing 
director, Mr. A. M. Jack. The director chiefly respon- 
sible for the carrying out of the work was Mr. J. P. 
Crosbie. Mr. F. W. Wike, M. Inst. C.E., City Engineer 
of Sheffield, also gave useful advice during the pro- 
gress of the work. We are enabled by the courtesy 
of Sir Robert Hadfield to reproduce herewith, in our 
two-page Supplement, and on page 440 a series of 
interesting views showing different states of progress 
of the work. These illustrations speak for themselves 
and do not call for further description. 








_A NEW ALLOY FOR CUTTING TOOLS. 


Last week we were invited to the works of Darwin and 
Milner, Limited, Sheffield, to witness some tests of a new 
high-speed tool alloy, the invention of Mr. P. R. Kuehn- 
rich. The material is patented, but the specification has 
not yet been published, and we are requested not to 
mention the ingredients of the alloy. We are informed, 
however, that the mixture contains none of the usual 
constituents of high-speed steels, such as tungsten, 
molybdenum, .cobalt and vanadium. It is said to be 
eomposed entirely of materials which are freely obtainable 
and it will shortly be placed on the market. Besides the 
fact that the alloy contains neither tungsten nor molyb- 








denum, another feature claimed for it is that it can be 
east in square, flat or other shaped bars in either iron or 
sand moulds, thus obviating the numerous processes 
customary in the production of high-speed turning and 
planing tools, such as casting into ingots, reheating the 
ingots, forging into cogged bars, reheating again, then 
finishing the bars by rolling or forging to final sizes, 
annealing the finished bars, forging or grinding the tools 
to shape, afterwards hardening and finishing. On the 
occasion of our visit to the above works we were shown 
the casting of a l}in. bar in an iron mould, and the 
subsequent work of converting the bar into a turning 
tool, the time occupied between the pouring of the metal 
and the actual use of the tool in the lathe being not 
more than one hour. After being allowed to cool in the 
mould for about half an hour, the bar, still too hot to 
handle without thick leather gloves, was taken to a Gisholt 
oscillating grinder, where the cutting end was ground to 
shape in about a quarter of an hour. ‘The tool was then 
taken to a grindstone and finished off, and after a few 
minutes to cool down further the tool was put into a 
heavy testing lathe and cuts were taken on a round ingot 
of high tensile steel, of which the following was given as the 
analysis :—C, .32; Si, .07; Mn, .59; S. .024; P, .012- 
Cr, 1.26; Ni, 3.28. Two cuts were taken at a cutting 
speed of 47ft. per minute, one yin. cut by yyin. feed and 
the other j}in. cut by ysyin. feed. The tool was cutting 
for a period of 13 minutes, and when removed showed 
practically no signs of wear or burring. We were also 


‘shown tests made on the same ingot with tools 2in., }in., 


and’ fin. section at varying speeds and depths of cut, all 
of which proved equally satisfactory. With the jin. 
square tool, at a speed of 45ft. per minute, a cut of sin. 
deep by 7sin. feed was taken, and the tool showed no 
ill-effects after being in use for some time. Another test 
on a l}in. bar was carried out at a cutting speed of 100ft. 

minute with a gyin. cut and ;yin. feed, and after a 
run of eight minutes the tool showed little sign of wear, 
although the chips-were hot enough-to light a match upon. 








LETTERS TO THE EDITOR. - 


(We do not hold li ponsible for the opin: 
- Cerres pondenis. ) 


of our 








“WHY SMALL FARM ENGINES ARE FAILURES.” 


Srr,— With reference to Mr. F. R. Parsons’ letter of May 15th 
in your current issue, we should not have complained of his 
article so much but.{r the title selected. If the title had been 
“Some Suggested Improvements in Small Farm Engines,” 
which was really what Mr. Parsons meant, the article would have 
been received by us in the spirit in which it was no doubt 
intended. At the present time, when those of use who are able 
to give any thought to trade questions are seeking to improve 
the position of British manufacturers after the war, we deprecate 
anything which might have a contrary tendency, and the appear- 
ance of the heading alone of Mr. Parsons’ article in the premier 
engineering publication of this country is, in our opinion, of 
such a nature. Every manufacturer is glad to have hints as to 
the possible improvement of his product, especially when they 
come from practical people, but we submit that to commence 
by a sweeping assertior. of failure on the part of those engaged 
in what is already a considerable industry naturally causes 
resentment. 

(Per pro Petrers LimIreD,) 
‘E. W. Petrer, Managing Director. 

Yeovil, May 23rd. 


“ THE ELECTRIFICATION OF ISOLATED FACTORIES.” 


Srr,—The writer has read with interest the section of the 
above article appearing in this week’s ENGINEER, but the article 
which is generally a very good one, is rather marred by the 
concluding paragraph, particularly where the author sums up 
the different systems of wiring, and also the costs of same. 
To take the question of costs, either the patentees of the C.T.S., 
namely, the St. Helens Cable and Rubber Company, must be 
very much at fault in their estimates, or else the figures quoted 
in the article must have been compiled with little, if any, prac- 
tical knowledge of the system. In order to see who is at fault 
I have carefully investigated the cost of C.T.S. wiring from my 
own experience of it, and find the cost per point works out as 
follows :—20 yards 1/18s C.T.S. (10-yard run), at about 
43d. per yard, 7s. 6d.; lampholder, switch, ceiling rose, 
clips and flexible, say, 3s.: labour, three hours at 11d. per hour, 
2s. 9d.; total, 13s. 3d. The run you will note I have taken as 
10 yards, which is a fairly average length, and would appear 
to be about the length taken by Messrs. Eynon and Co., judging 
from the cost for the other systems, which appear to be generally 
in order. You will see from the above figure there is a great 
difference between the actual cost of C.T.S., which is based on 
the present high prices, and the figure given in the article 
mentioned namely, 25s. per point, which is based on pre-war 
figures. The item for labour has been based on an average job, 
but if the wiring could be done during the building — 
the labour item should be very materially reduced. hile on 
the question of cost, I think it would have added greatly to the 
value of the article if the author had given us present-day costs, 
instead of telling us what they would have cost two years ago, 
and I think it will concern your readers most to learn what they 
will cost now, seeing that lead covering wires have advanced 
about 40 per cent. and wood casing 100 per cent, and steel 
conduit anything from 100 to 300 per cent. in cost. 

It is also rather interesting to note that while the author states 
there can be no doubt that the C.T.S. system is very satisfactory 
in the most severe conditions, he does not include C.T.S. in the 

tems recommended for damp situations. Why is this? 
‘urther, from considerable experience the writer cannot 
that for excessively damp places system No. I, 1.e., steel ps 27% 
should be used. This system has been discarded for some time 
now in such places as dyeworks, paper mills, &c., owing to the 
excessive trouble due to condensation, &c. 

Under heading “‘ Control” the author states: “ In chemical 
factories or in any places subject to corrosive fumes, the aill- 
plain porcelain switch would be suitable.” This, of course, 
would prevent any possibility of a person handling the switch 


be fixed on the surface of walls and ceilings which necessitate 
plugging, the cost of the two systems will be approximately 
equal if the runs are fairly straight. If many bends and conduit 
fittings are needed a C.T.S. job will prove cheaper. For straight 
runs the extra fixings required for C,T.S, account for the addi- 
tional cost, which brings it level with the conduit system. 

When the wiring is fixed to woodwork the comparison is in 
favour of the C.T.S. system,.and particularly so in the case of 
wires concealed under floors. Roughly the cost of material in a 
serewed conduit job is equal to or a little less than the cost of 
material for the C.T.S. system, and the saving effected with the 
latter is in labour. Under favourable conditions as much as 
650 per cent. of the labour needed for a screwed conduit job can 
be saved with the C.T.S. system. Speaking generally, the “ cab 
tire” system would in most cases prove to be cheaper of the two 
systems to instal, icularly if carried out by men who have 
previously handled these cables. : 

Coun R. Bares, Chief Engineer, 
Electrical Installations, Limited. 


London, May 24th. 





AERIAL - NAVIGATION. 


Srr,—With your kind permission, may I be allowed to add 
to the correspondence on “ Aerial Navigation ”’ lately contri. 
buted to the colunins of -your valuable paper ? 

I am at one with “Alpha” in all his statements ;- more 
especially wherein he'says, ‘‘ A really satisfactory ‘ thing ’ 
is wanted in the way of an important advance in methods 
or principles to lift the whole problem to a higher level of per- 
formance and possibility.” What are the possibilities of the 
airship and what are the possibilities of the aeroplane? What- 
ever development awaits the airship, I know a great develop- 
ment awaits to manifest itself in the aeroplane. There is a 
wide gulf between the cost of an airship and an aeroplane. Each 
has characteristics peculiar to itself, and therefore each has 
its own sphere of usefulness. The-sphere of -usefulness of the 
aeroplane is to-day established beyond doubt. In fact, it has 
surpassed “the expectations of its designers and advocates, and 
silenced the most sceptical regarding its achie ts, As I 
have already stated, I know that great developments await 
to manifest th lves in the plane, which has been proved 
beyond doubt with te scale weig dels. The develop- 
ments embody all that is attributed to the airship, but without 
its defects—which are its great cost, slow speed and action. It 
embodies great s , absence of the incessant unnerving control, 
and, above all, the complete control of the hine to maintain 
a stationary position, both for observation and the discharge of 
bombs, &c., with an accuracy of aim not hitherto accomplished 
by any other weapon, thereby rendering it the deadliest weapon 
yet known to warfare. 

Glasgow, May 23rd. 











5 tad 








OMEGA. 


“THEORY AND PRACTICE IN THE FILTRATION OF 
WATER.” 


Srr,—Mr. Clemence should not indulge in wholesale con- 
demnation of all-systems of filtration other than that in which 
he is personally interested, and expect that the reply and 
criticism should not appear for some months, and then only in 
a form in which’ it would receive much less publicity than the 
original paper. 

If your correspondent “ H. B. B.” will read my letter of the 
12th with understanding, he may appreciate that 99.9 per 
cent. purification of a highly polluted water—whether secured 
by multiple filtration or any other system—may still leave a 
very considerable number of dangerous bacteria. Rapid filtra- 
tion and sterilisation has proved to be the most effective method 
of dealing with grossly polluted waters. 


London, May 23rd. Wa. Parrrson. 








PIRST LONDON ENGINEER VOLUNTEERS. 





ORDERS - 
for the week by Lieut.-Colonel C. B. Clay, V.D., Commanding. 


Officer for the Week.—Platoon-Commander ——-_——. 

Next jor Duty.—Platoon-Commander J. R. G. Williamson. 

Monday, May 29th.—Technical for Sections 1 and 2, No. 3 
Company, 46, Regency-street, 8.W. Squad and Platoon Drill, 
Sections 3 and 4, No. 3Company. Signalling Class and Recruits. 

Tuesday, May 30th.—School of Arms, 6-7. Lecture, Mr. 
Roberts, ‘‘ Water Supply,” 7.15. Reeruits, 7.15-8.15, Arch- 
bishop’s Park. 

Wednesday, May 31st.—Platoon Drill, No. 3 Platoon, No. 1 
Company. 

Thursday, June \st.—Platoon Drill, No. 7 Platoon, No. 2 
Company. Shooting for Sections 1 and 2, No. 3 Company, 
Miniature . Recruits, 5.45-7.45. Instructional Class, 5.45. 

Friday, June 2nd.—Technical for Sections 3 and 4, No. 3 
Company, 46, Regency-street, S.W. Squad and Platoon Drill, 
Sections 1 and 2, No. 3 Company. : 

Saturday, June 3rd.—Company-Commander Fleming’s In- 
structional Parade, 2.30. : 

Sunday, June 4th.—Entrenching at Otford. Parade Victoria, 
8.E. and C. Railway booking-office, 8.35 a.m. Uniform, haver- 
sacks and water bottles. _Mid-day rations to be carried. Railway 
vouchers will be provided. : : } 

Musketry.—For Nos. 1 and 2 Companies, see notice and 
Tables A and B at Headquarters. 

Nore.—Unless otherwise indicated, all drills, &c., will take 
place at Chester House. : 

By order, t 
Macteop YEARSLEY, 


May 20th, 1916. Adjutant. 








Tue InstrruTion or MunrorpaL AND CouNTY ENGINEERS.— 
The Institution of Municipal and County — has just 
issued a revised set of tions and syllabus for the examina- 
tions which it holds for the Testamur, the Town Planning and 
the County and Highway Engineering Certificates which it 
issues. The Testamur examination has been held since 1886. 
The alterations made in connection with it may be summarised 
as follows :—Candidates will now be admitted to the 
tion at the age of twenty-one instead of twenty-two, and they 
will be required to have spent at least.a year in the office of an 
engineer engaged in public work. By the elimination of a certain 
amount of overlapping and rearrangement it has been possible 
to reduce the number of papers by one, which, together with 
the addition of an extra day to the examination, has given an 
opportunity of-instituting a practical examination. The prac- 
tical examination will be supplementary to and not in sub- 
for the viva voce examination. It is hoped that 
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getting a shock, but I should like to know what the conditi 

of the contacts would be after having been installed only a few 

months ? The writer’s experience of wiring in chemical and other 

similar works is that it is useless putting in any fittings which 

are not absolutely gas-tight and of a non-corrodible nature. 
May 23rd. A.M.LE.E. 





Srr,—I have noted with interest the parative costs per 
point for the various systems of wiring referred to in the above 
named article in your issue of May 19th. As I -have had some 
considerable experience with the C.T.S. system, perhaps a few 
notes on this part of the subject will be of interest. 

In comparing C.T.S. with screwed duit, it will lly 
be found that in places where the wires have to span beams or 








examination of candidates on the actual site on which work is 
taking place will result in establishing a still higher standard 
of practical ability and knowledge than has hitherto been 
obtained. The examination for the certificate in town planning 
was recently established for the purpose of giving an oppor- 
tunity for a qualification to be obtained in the principles and 
practice of town ning. So far as is known, there is no other 

ial examination in this subject at the present being held. 
The certificate in county and highway engineering is intended 
for those engineers to devote themselves especially 
to the work indicated by the title, and special attention is, of 
course, given to roads, bridge work, &c. A booklet containing 
the revised regulations may he obtained on application to thé 
secretary of Institution, 92, Victoria-street, Westminster. 


ers who pro; 
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RAILWAY MATTERS. 





AN arbitration is-to be begun in New York on June Ist 
between representatives of-the railway companies and of 
400,000 trainmen who demand an eight hours’ day and 
payment at time and a-half for overtime. 


THE model railway, including two locomotives and 
rolling stock, beletiging to the late Sir Arthur Percival 
Heywood, mentioned in this column in our issue of May 
5th, is to be sold by auction in Manchester on the 31st inst. 


THERE has been a notable increase in the price of the 
carriage by water in France since the commencement of 
the war. On certain routes, as between Rouen and Nancy, 
for example, the water rates are higher than those for 
transit by railway. 


WE hear from Mr, Dendy Marshall that the London and 
North-Western engine Prospero, which is fitted with his 
four-cylinder system—-see Tok ENGINEER, September 
25th, 1915—has done 46,000 miles, and the running shed 
repairs have been loss than those usual for a two-cylinder 
engine. 

Or the Great Eastern stations in the London area that 
were to be closed on Monday last, only Bethnal Green is 
to remain open. The closing of the other stations not only 
releases the staff, but it will allow for a reduction in the 
train service and for an acceleration in the trains outside 
the area, 

Tue Buenos Aires Western Railway Company ordered 
in England the rolling stock for its electric service between 
Once and Moreno. “As it cannot get delivery, it is proposed 
to build the same in the shops of the Buenos Aires Western 
and Buenos Aires Great Southern. To this the Argentine 
Government has agreed. 


THe overhead construction for the electrification of 
the Melbourne (Victoria) railways has been commenced. 
There is great delay in the delivery of the switchboard 
gear, owing to the contractor being engaged on munitions 
work. The consulting engineers are hoping to have the 
contract cancelled and to re-let it in the United States. 


Txe Holborn Viaduct Hotel belongs to the London» 
Chatham and Dover Railway Company, and is leased to 
Messrs. Spiers and Pond. Owing to the diminution of 
continental traffic, the latter have been losing money on 
the hotel and proposed to close it. The railway company 
sought an injunction to restrain them, but the Court 
refused it. 

Tue Associated Society of Locomotive Engineers and 
Firemen—the body which looks after the interests of 
drivers and firemen, and is a rival institution to the 
National Union of Railwaymen—has passed a resolution 
demanding an investigation before any more of its men 
are taken to serve with the Colours. It is alleged that 
exceedingly long hours are now being worked, and that 
inexperienced youths have to be employed as firemen. 


Some English railway companies have been disconcerted 
lately by receiving claims for damage to flour through its 
getting wet, where there were no signs of the tarpaulins 
being defective, if conveyed in open-wagons,-or of rain 
beating through the doors if vans were used. The explana- 
tion has now been found in the fact that through the 
millers working at high pressure, the flour is loaded whilst 
warm, and this has brought*about condensation from 
external cold. 


DurinG the first six months of the fiscal year ending on 
June 30th next the railways of the United States had an 
increase in operating revenue of 11.6 per cent. per mile, 
an increase in operating expenses of 2.1 per cent. per mile, 
and of the amount available for payment of interest, 
debentures and dividends of 37.2 per cent. per mile. The 
last item increased 51.2 per cent. in the Eastern states, 
45.5 per epnt. in the Southern states, and 23.8 per cent. 
in the Western states. 


CapTrain G. Watkin WitttAms, Lieutenant Tanner— 
who was the captain when the steamer was the London 
and North-Western Railway Company’s Hibernia—and 
the survivors of the crew of the Tara, were entertained on 
the 17th inst. to luncheon by the directors of the London 
and North-Western Railway. The Tara was to oed 
on November 5th, and the crew taken prisoners. They 

remained in the hands of the Seneissi, enduring great 
privations, but were rescued by a motor car raid organised 
by the Duke of Westminster. 


One of the vice-consuls of the United States, reporting 
on the employment of women by. the Paris, Lyons and 
Mediterranean Company, says that from a small beginning 
in clerical work and other light duties women are now 
engaged in every branch of railway. service, except as 
drivers, firemen, guards and platelayers ; “they even work 
the signal boxes. Taking into consideration the workers’ 
limitations, the results are entirely satisfactory. Three 
hundred act as stationmasters, and a total of 3400 are now 
employed as against 1400 a year ago. 

THE signalling now being provided, part of which was 
opened on October 3rd, for the electrified lines in Mel- 
bourne, is automatic, and of the three-position type, thus 
dispensing with distant signals, as the second and third 
indications show whether or not the next stop signal is 
““off.”’ “‘ Speed signals” have two or three arms; the 
top arm indicates ‘‘ normal speed,” the second arm 

medium speed,” and the bottom arm, when used, “low 
speed.”” Med speed not exceeding 2Baiiiles per 
hour and low speed not exceeding 10 miles per hour. * 


Wir regard:to a note in this column last week, a 
correspondent writes to us as. follows:—The twenty 
4-6-0 engines for the London and North-Western Railway 
were by no means the first engines built by. private firms 
‘since the constitution of the London and North Western 
Railway for that line. For the southern division very 
many enginés were built until the end‘of 1862, the last 
being the ‘‘ Bloomers”’. by Sharp, Stewart and Co. and 
Kitson and Co. There were not many in the northern, 
division, but four goods e es almost. similar to the 
“D.X.” class were built by Beyer, Peacock and Co. in 
1859 to Mr, Ramsbottom’s design. But.as late as 1871 
Beyer, Peacock and Co. supplied. sixteen. 4~4—0.-“‘ Metro-. 

aes ” type tank engines to this railway, one of which: 

. Webb rebuilt as_a compound, tank .engine. “These 
wut the last to be built. by outside firms. 








| of specialisation among the local tool makers. He 


NOTES AND MEMORANDA. 





In a paper read before the Keighley Association of 
Engineers, Mr. John Judson complained of the absence 
pointed 
out that tool making was the basis of all other engineering 
manufactures. We needed more of the American readiness 
to scrap obsolete machines, and of the spirit of develop- 
ment. All the Keighley firms ought to get together for 
round-table talks, imitating in this respect the example 
set by Germany and America. That would at least help 
them to avoid cut-throat competition. American experi- 
ence proved amply that it was possible for British makers 
to sell their tools in foreign countries, in spite of tariffs. 


THE operator in a sub-station connected with a long 
transmission line recently noticed that the lightning 
arresters were discharging regularly at short intervals. 
Since it was a clear day, and there was apparently no 
trouble on the line, he was at a loss to understand the 
cause of the disturbance. The line was, however, i ted 
and after going out from the station a distance of 19 miles 
it was found that the galvanised iron earth wire 
above'the line had slacked “off, and was swinging in the” 
wind. Every few minutes it’.would swing over within: 
arcing “intete of the line and cause a surge which resulted: 
in the discharge through the lightning arrestérs - in‘ the 
sub-station 19% miles away. 


Many explosions have occurred in connection with oil 


firing. Praetically these are true gas explosions, as liquid 


fuelis Viitually. convérted into gas before burning. Thesé 
accidents, states'a writer in the Vulcan, have principally: 
arisén in’ one or two ways. First, the oil ‘is turned’ on 
and gasified during some appreciable length of time 
before lighting, so that the furnace is more or less com- 
pletely filled in the meantime with an explosive mixture 
of gas, which is fired when the jet is lighted or when it is 
brought into a full flaming condition. Secondly, some 
part of the oil escapes the gasification process by reason 
of some defect in the burner, while the flame is burning 
more or less imperfectly, and the mixture is fired when the 
temperature of the flame is increased. 


At the present time, while no British cars are being 
bought by the public, the question of the origin of the 
magneto has no particular interest to many motorists, 
but this state of affairs will not remain unaltered. After 
the war, states the Autocar, the question of the origin of 
the magneto will be of paramount importance, and there 
is no doubt that, given good and reliable makes, the 
British buyer of motor cars will want British-built 
magnetos. There is reason to hope that there will be 
a duty upon the importation of foreign-made magnetos, 
because it is one of the “key” industries officially 
recommended for such treatment, but the fact remains 
that even if there be a duty, and a high duty, upon 
these articles people will not mind paying it if. they are 
convinced that the foreign magneto is better than the 
British. 


SINCE the outbreak of the war the Daimler Cimipany. 
Limited, has organised and equipped for service at its: 
works a fire Brigade, which consists of ‘one chief officer; } 
two permanent professional officers, two permanent pro- 
fessional firemen, and thirty firemen. The brigade is 
provided with most modern appliances, including two 
completely-equipped hose carts. There are available 
for use in case of fire one steam pump of a capacity of 
800 gallons per minute and one electric pump of a capacity 
of 600 gallons per minute. Stand-pipes with hose and 
accessories have been installed at numerous points through- 
out the works, the total length of hose employed being 
13,000ft. A system of call bells from the works to the 
house of every fireman is in the course of installation. 
The first parade of the brigade took place on September 
18th, 1915, and while happily it has not yet been called 
upon to deal with any serious conflagration, it has success- 
fully dealt with a few minor fires. . The firemen are all 
members of the National Fire Brigade Union. ss 

In accordance with the provisions of the Summer Time 
Act Greenwich Mean Time will continue to be ysed_ for. 


all’ meteorological observations and publications se. that: 


no discontinuity wil] be caused during the period when 
Summer Time is in force. But besides the observations 
which are made by regular observers many meteorological 
phenomena of various kinds are from time to time recorded 
or reported, and it is highly desirable, writes the President 
of the Royal Meteorological Society, that there should 
be no ambiguity in these reports, which are often of much 
interest and importance. 


permanent observing stations ana supplement them 
usefully. It is therefore essential that they should be 
recorded with precision. The Council of the Society 
therefore desires to draw attention to the necessity of 
stating precisely the time of occurrence in all such cases, 
and whether the times quoted refer to Greenwich Mean 
Time or Summer Time, since the omission of this informa- 
tion may render the record of the phenomenon useless 
for meteorological purposes. 


THE memorandum advocating the substitution of 
nitre-cake for sulphuric acid in the manufacture of sulphate 
of ammonia, recently issued by the Ministry of Munitions, 
having been severely criticised, the proposal has been 
examined by the Sulphate of Ammonia Association. 
The” latter body. recommends makers of sulphate of 
ammonia to use nitre-cake as a tempo 
for the duration of the'war, subject to the following con- 
siderations :—(1) That no. attempt be made to produce a 
salt containing less than 24 per cent. of ammonia ‘unless 
special forward contracts can be made-with manure 
mixers for lower ‘qualities ; (2) that the nitre-cake ‘used | 
should not’ contain more than 0.05 per cent: of nittic 
‘acid; (3) that’ the quantity of nitre-cake should not 

exceed 10 | per. cent. by weight of the acid: used, except in 
special circumstances. If-a larger quantity | than 10 per 
eent. of nitre-cake is:employed difficulties arise from two 
causes—first, ~ from- -precipitatioh ‘of - sodium. sulphate 
resulting ‘in ‘the production of an irregular quality of salt ; 
Secondly,. from arregular working .of the ‘bath owing, to- -the. 
impossibility of control without frequent titration. 


Such occasional observations’ 
form a valuable addifion to those which are made at. the -?ef 


rary expedient. 


MISCELLANEA. 


Tue Board of Trade has issued a circular to colliery 
owners urging them to acquire as much of their timber as 
possible within the British Isles. With a view to con- 
serving and organising the inland timber resources, 
return is to be prepared of pit timber that will be available 
during the next twelve months, and it is confidently 
anticipated that this source of supply will be sufficient 
for the collieries during the remainder of the war. 


Tue American Bureau of Standerds of the Depart- 
ment of Commerce. Washington, proposes to issue & 
series of circulars of information on the properties of the 
more interesting or technically important metals and 
alloys. The first of the series, describing the properties 
of the non-expansible alloy *‘ Invar,”’ and other nickel 
steels, just been issued. The magnetic, electrical, 
thermal and mechanical properties are given, together 
with numerous illustrations, statements concerning micro- 
structure, constitution, applications and sources of supply. 


UnpER the auspices of a Commission appointed by the 
Imperial Academy of Sciences of Petrograd, a series of 
monographs-is being published dealing with the natural 
‘resources of the Russian Empire. No. 5 of the series 
—Petrograd, 1916—treats of the native sources of tungsten 
and tin;ores. The author, P. P. Suscinskij, says that 
‘hitherto neither the mining’ nor the smelting of these ores 
‘has been caeetines on a regular basis in Russia, but that 
quite’ recently, nse to the requirements of Russian 
industry and ve the Imperial Defence Committee, an electro- 
metallurgical company has been formed’in Petrograd for 
‘the preparation of special-kinds of steel for the Admiralty. 
The article concludes with an illustrated account of 
Russian tungsten and tin mines. 


WOLVERHAMPTON is suddenly confronted with a shortage 
of water to the extent of one million gallons per day, 
owing to a serious breakage of one of the rising mains. 
According to the Birmingham Daily Post the flanges of 
the steel tubes which carry the rising main at Tettenhall 
pumping station broke away from the tube, though no 
one had any knowledge that any defect existed. - When the 
flanges gave way about 254ft.°of 17in. diameter tube, 
weighing about 12 tons, fell down the borehole and became 
lodged at a point about. 450ft. from the surface: The 
operation of removing the obstruction will be undoubtedly a 
difficult and préfgacted oné, and in consequence of the 
breakage the inhabitants of the town’are requested to be as 
economical in the use of water.as possible. A Sepeny 
pumping plant has been installed. 


A Spectra Industrial Committee’ appointed” ‘by the 
President and Council of ‘the Institution” of Chemical ° 
Technologists has issued a report-on the backward con- 
dition of applied chemistry in this country. It attributes 
this backward condition largely to three things—the 
absence of a central authoritative body in the chemical 
profession, the almost exclusive attention paid by educa- 
tional autkorities to theoretical chemistry, and the want 
of appreciation by the Legislature and the public of the 
importance of applied chemistry to the national develop- 
ment and prosperity. The Committee suggests that a 
} great incentive would be given’ to the study of “applied 
chemistry if a Doctorate in Technology were instituted, and 
it is in favour of State aid for the promotion of chemical 
research, both in theoretical and applied chemistry. 


Tue Nebraska Gas and Electric Company, Omaha, 
Neb., operates three iron-wire transmission lines. One 
of these lines is 7 miles long and another 28 miles long. 
Although the latter line has never been operated up to the 
capacity of the conductors, its performance has been 
satisfactory. The sizes of iron wire used are yin., jin. 
and jin. The line is two-conductor, transposed every 
two miles and carried on 30ft. wood poles spaced 125ft. 
The operating voltage is 16,500 and the average load 
70 kilowatts. The» third ‘line extends a distance of 14 
miles. It was built in 1915, and, sincé being placed 


| in operation, has been subject to greater static disturb- 


ances than copper “hanes. Investigations are now being 
made td determiné- the causes, considering the. country 
through which thelines pass, since a short copper line also 
shows- similar “disturbance “but extends through a some- 
what different type of country. 

In March, 191], the Board of ‘Trade issued an official 
notice te shipowners and masters drawing, attention to 
‘the: dangerous nature of certain iron ore cargoes. e 
Board -pointed out*the needs for all kinds.of cargo being 
stowed. and trimmed, so as to’ render’ vessels safe and 
seaworthy, and drew special attention to" the necessity of 
fitting proper shifting boards to cargoes of the character 

erred to: *-Gre have been loaded in' the old way, 
however, with the result that there have been several 
disasters recently. The Mercantile Marine Service Asso- 
ciation has again drawn the attention of the Board to the 
matter. In reply the Board transmit a copy of their 
official notice in March, 1911, and express the hope that 
the publication of the report of the Canadian Wreck 
Commissioner's inquiry into the recent loss of the Leona, 
owing to the shifting of a 2000-ton cargo of ore, will call 
attention to the necessity of proper — being 
taken in loading such’cargoes. 


Tue Home Secretary desires to call the attention of 
occupiers and managers of business premises who have 
taken on or may be-taking on women and girls to act as 
lift attendants to the need which exists in certain -circum- 
stances for allowing the attendants facilities ‘for resting 
in the intervals of work. There isa growing tendency, 
with a view: to increasing ‘thé passenger. accommodation, 
to make lifts* without’ seats, and*‘it Has been represented 
to him that ‘in busy ae. Det a the a 
running’ ve! frequently * uring certain: hours; “a consider 
able-stenin ya-plansd upon the attendants, ifthe work is 
carried on ‘without an op “of sitting down ‘during 
‘sach intervals as may occur. «He would urge the prewision 


| of an attendarit’s’seat when ‘other sitting accommodation 


‘is not available, and in: specially heavy cases, where work 
is practically continiicus,’ would™ recommend. that. one or 
+wo-short intervals should. be-allowed for purposes of rest. 
A convenient form of seat which is now being provided i in 
some,ney liffs consists of a wooden flap which closes flat 





against the side of the lift when not in use. 
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Torpedo Tubes in Large Warships. 


For nearly forty years the torpedo tube has been 
regarded as an integral part of the fighting equipment. 
of practically every type of warship, large as well as 
small. Like the ram, it owed its adoption in large 
vessels more to theory than to any practical demon- 
stration of utility. The ram has long since lost much 
of its early significance, and where it has not been 
altogether discarded it is retained in a modified form 
for nautical rather than tactical reasons. But it was 
not abandoned without much apparent reluctance, 
or until experience had proved conclusively that in 
modern tactics the ram had about as much place as 
the boarding pike. Torpedo tubes, or the more 
primitive launching gear, came into fashion a few 
years later. They first appeared in large vessels 
during the ’seventies of last century, and very soon 
afterwards were almost universally fitted. The same 
reasons that led to the adoption of the ram were to a 
great extent responsible for the introduction of 
torpedo tubes. The naval actions of the American 
Civil War; followed by the engagement at Lissa, gave 
rise to a belief that every sea fight was bound sooner 
or later to degenerate into a mélée, thus affording 


‘|many openings for the employment of essentially, 
-| short-range weapons, such as the ram, and such as 


the torpedo then was. But subsequent experience 
did not confirm this view. Improved speed and 
manceuvring power, together with the extraordinary 
increase in gun efficiency, made long-range tactics 
inevitable, and the value of the torpedo for large 
ships soon became scarcely less problematical than 
that of the ram. Yet the tubes were still retained, 
and are as much in vogue now as they were twenty 
years ago. 

Among the hundreds of armoured and cruising 
ships in the navies of the world to-day, it would be 
difficult to name a dozen which do not. carry a torpedo 
armament. From the old Royal Sovereigns down to 
the Lord Nelsons, every British battleship was fitted 
with at least four tubes, the earliest types having no 
less than seven. When the Dreadnought was pro- 
jected the question of torpedo armament does not 
appear to have received much attention from the 
Committee which prepared the design, for the expla- 
natory memorandum dealing with the ship contained 
no mention of this feature. However, five tubes. were’ 
fitted in the type ship and three in each of the 
first seventeen vessels laid down after her, whilst in 
the Iron Duke and later classes the number again 
rose fo five. It is evident; therefore, that the 
Admiralty’s technical advisers still attach considerable 
value to the torpedo armament of capital ships, 
though it is discounted alike by theory and practical 
experience. Other nations have pursued the same 
conventional policy. Every German battleship built 
within the last twenty years has received at least five 
tubes, and thirteen have six. The latest French 
yessels carry four tubes, whilst the new ships of the 
Tourville class are credited with six. In 1903 the 
United States Navy Department decided to abandon 
tubes in future armoured construction, on the ground 
that torpedoes could be used with advantage only 
by small vessels specially built, for the purpose. The 
results of squadron torpedo practice at sea were said 
to be uniformly disappointing, and it was considered 
a mistake to encumber large ships with weapons of 
such doubtful value. Accordingly the battleships of 
the. Connecticut and Virginia class, as well as the: 
cruisers of the Washington and Colorado class, were 
designed: without tubes, but when these vessels were 
already under construction the decision :was reversed, 


| and the plans were altered to provide for-an installa-. 


tion of tubes, the change naturally involving much 


| delay and additional expense.. In explaining their 


reasons for this step the Navy Department emphasised 
the phenomenal rise in the efficiency of the torpedo, 





pointing out that its increased range had caused it to 





become a battleship weapon, for while the gun was, 
and would probably remain, the principal arm of large 
fighting ships, it was not advisable to discard an 
auxiliary weapon which could deliver a blow at the 
most vulnerable portion of the ship at ranges con- 


: sidered great for all except the largest guns, whose 


danger space was practically equal to the effective 
range of the torpedo. In his paper on “ the most 
desirable battleship,” read-at the 1914 spring meeting 
of the Institution of Naval Architects, Mr. T. G. 
Owens advocated six broadside tubes, urging that such ~ 
an armament would have a real as well as a moral 
value. The discussion that followed showed that. 
naval opinion was not unanimous on the subject. 
Admiral Sir Cyprian Bridge observed that the present- 
day torpedo had a velocity that would enable it to 
reach an object 6500 yards distant in little over four 
minutes, but a projectile:from a 12in. 50-calibre gun 
could reach an object at that distance in about ninc 
seconds. In the time that it would take to discharge 
three torpedoes, forty-eight projectiles could be fired 
from the guns, all capable of reaching the target 
before any one of the torpedoes. Allowing 66 per 
cent. of misses for the guns, there would still be sixteen 
hits against which the enemy’s armour would afford 
no real protection, and when the torpedoes got there 
they would find that the work they were meant to do 
had already been done. The first torpedo ever fired 
in action was launched by H.M.S. Shah in the course 
of her engagement with the Peruvian ship Huascar, 
on May 29th, 1877. Fourteen years later, in the 
Chilian Civil War, the torpedo scored its first success, 
when the torpedo-gunboat Lynch blew up the Blanco 
Encalada. Again, in the Brazilian Civil War of 1894, 
the ironclad Aquidaban was sunk by another torpedo- 
gunboat, the Gustavo Sampaio. These successes 
have sometimes been claimed as a justification for the 
mounting of ‘tubes in vessels other than destroyers 
and torpedo-boats proper, but the contention loses 
force in view of the fact that the Lynch displaced 
only 750 tons and the Sampaio scarcely §00 tons, and 
were thus smaller than many. modern destroyers. 
Save for the sinking of the Kowshing by the Japanese 
cruiser Naniwa, there was no instance during the 
Chino-Japanese war of torpedoes haying been success- 
fully fired from large ships. .The Spanish-American 
war and the Russo-Japanese struggle were equally. 
barren of result in this particular respect, though in 
the last-named campaign many of the vessels on 
either side were equipped with submerged tubes, 
which were more accurate and reliable than the above- 
water launching gear of earlier days. So far the 
present war has afforded only one example of success- 
ful torpedo attack by a large ship, namely, the sinking 
of the auxiliary cruiser Alcantara by the German 
raider Greif. Even here, however, the circumstances 
were quite exceptional, for the Alcantara, lured by 
the enemy’s disguise, had approached to within very 
short range before the real character of the Greif was 
discovered, and thus afforded an easy target to the 
torpedo. It further appears that her steering gear 
was disabled, a circumstance which rendered the 
enemy’s task still simpler. As.is well known, the 
Bliicher was sent to the bottom by a torpedo from 
H.M.S. Arethusa, but as the German ship had 
previously been disabled by gunfire, and was motion- 
less at the time, this incident has little bearing on the 
question at. issue. ‘ 
When it is remembered that a saving in displace- 
ment of five to seven per cent. could be effected if 
torpedo tubes were omitted, the discussion as to the 
necessity or otherwise of including this equpiment in 
large armoured ships assumes more than academic 
interest. The number, arrangement, and distribu- 
tion of submerged tubes are, indeed, factors of great 
influence in determining the design of such vessels. 
A notable case in point is furnished by the Japanese 
battle-cruiser Kongo. This vessel has eight broad- 
side tubes, to accommodate. which four large sub- 
merged compartments, some as much as 24ff. in 
length, had to be provided, owing to the great size 
of the latest torpedo. As only torpedo equipment 
can be accommédated in these flats, a large amount of 
internal space is necessarily wasted. In the case of a 
vessel originally designed to have no tubes, the 
addition of eight tubes with torpedoes and gear, 
equivalent to a total weight of 90 tons, would mean an 
increase in length of at least-50ft., involving in‘ turn 
an increase of 1800 tons in the displacement of the 
ship, due to the extra weight of the torpedo equipment, 
added length, and increased power needed to obtain 
the.same speed. . It will be seen, therefore, that the 
fitting of torpedo tubes to:a large man-of-war adds 
considerably to the displacement.and, consequently, 
to the first cost ; but whether there is a corresponding 
addition tothe actual fighting power of the ship seems 
more than doubtful. All the arguments that thirteen 
years ago temporarily decided the United States 
naval authorities to abandon this feature of the 
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equipment apply with much greater force to-day. A 
good case might have been made for the retention of 
the torpedo when the normal battle range did not 
exceed two-and-a-half miles; but in actual fact it 
has risen to more than double this distance. In the 
Falklands action Admiral Sturdee’s battle-cruisers 
opened fire at 13,500 yards, and apparently at no time 
did the range fall below 10,000, yet both the Scharn- 
horst and the Gneisenau were virtually shot to pieces. 
These distances were much exceeded in the running 
fight on the Dogger Bank, when the British battle- 
cruisers began to score hits at 18,000 yards, and the 
Bliicher was disabled by 13.5in. shells fired at 16,000 
yards. With the still heavier and more powerful 
guns which now form the armament of the latest 
British and foreign capital ships, battle ranges are 
more likely to extend than otherwise. Hence as 
things are it is clear that there is no place in modern 
tactics for the employment of the torpedo by ships of 
the line, and whilst the torpedo may still fill an 
important réle in fleet actions, through the agency of 
destroyers, submarines, and possibly light cruisers, 
the conclusion seems irresistible that torpedo equip- 
ment in capital ships is an anachronism. 


Munition Factories and the Future. 


Some months ago “ after-the-war ” problems were 
freely discussed. Then the war took a more serious 
turn. The Ministry of Munitions was established, firms 
were controlled, profits limited, and a great increase 
of income tax enforced. Other things exacted atten- 
tion and the subject was dropped. No one thought 
of anything but the war, and the problems of the 
moment were more acute than any problems of the 
future. The country gave itself up wholly to the 
production of munitions, and by the enormous effort 
it made redeemed the position. Now there is no 
longer any doubt about. the end, even amongst von- 
firmed pessimists—only doubt when the end will 
come. Under such circumstances it is not strange that 
all sorts of questions connected with policies and 
actions “‘ after the war ” again attract attention. It 
will be safe to say that no one is more, no one so much 
affected by them as manufacturing engineers. 
They are doimg work unlike any work they did 
before, and under conditions without parallel. 
Had they been asked before the war what 
they could do with the maximum of effort they 
would have underrated their present output two 
or three times. Shops have sprung up like palaces 
in the “ Arabian Nights,” machine fools have been 
forthcoming in unbelievable quantities, labour has 
been found in numbers that were unthought of. The 
country has become one vast workshop for munitions 
of war. What is.to be done with it afterwards ? 
What is to be done with the new labour? What with 
the new kinds of tools ? What with the vast covered 
areas? Wherever a few engineers are gathered 
together these questions are discussed, and always 
with the same result. Nobody knows. Nobody knows 
how wages are to be brought back to a reasonable 
level; nobody knows what is to be done with the 
women workers; nobody knows to what purpose 
special tools are to be put; nobody knows where 
orders to fill the vastly increased workshops are 
to be found. There is any amount of empty talk 
“about it and about.” Plenty of wiseacres to tell 
us positively what we must do and what we must not 
do. Lots of idle hands toying with political strings. 
But not a single practical man who comes forward to 
say your shell-making machines can be used for this 
and this ; your labour costs can be reduced so and so ; 
your women can be employed thus and thus. Nobody 
knows. 

We are not going to pretend for a single moment 
that we know any better than anybody else, and we 
are not going to propose that a Royal Commission— 
composed of lawyers—or a Special Committee— 
composed of Fellows of the Royal Society—should be 
set up to answer the questions. We do not believe 
the questions can be answered, and though the 
country will have to face the familiar accusation of 
“ muddling through,” we must confess to very grave 
doubts if any organisation that it would be possible 
to effect could prevent the difficulties arising, sooner 
or later, in an acute form. Consider, for example, 
the question of machine tools. The manufacturer 
who took up the production of shells for the first time 
had two courses open to him. He could buy or make 
g-neral-utility machines—that is to say, machines 
that could be readily turned over from the manu- 
facture of shells to the manufacture of something 
else—or he could buy, or make, machines that were 
only suitable for shell making, and as a rule only 
adapted for one or two operations. We say the 
manufacturer had these two courses open to him, 
but as a matter of fact it was only for a short time 





that he had any alternative, and a comparatively 
small number of firms has succeeded in putting down 
any large proportion of machines that can be used 
for general work. The bulk of the new tools are 


specialised, and for these reasons. Many people who, 


had never made machine tools before found them- 
selves compelled to do so. Naturally and wisely, they 
decided to make simple machines. Furthermore, 
the machines were to be used by people with little or 
no training—a second reason for the simple machine. 
Finally, there is a strong body of opinion which 


‘holds that it is more economical to use many cheap 


and simple single-operation machines than a few 
complicated machines. Probably not even Mr. Her- 
bert’s department at the Ministry of Munitions 
knows how many tools have been made since the war 
began. We have seen figures here and there for indi- 
vidual works and sections, and judging by them alone 
the number must run into hundreds of thousands, of 
which at a broad guess we may estimate that sixty 
to seventy percent. are specialised wholly or in some 
degree. Can any use be found for these machines 
after the war? We have put this question to many 
manufacturers. One type of answer is striking 
and suggestive. The machines will be worn out. 
They are working night and day at the maximum 
overload ; they are attended by people who do not 
fully understand them; there is no time to carry 
out proper repairs. When the end comes they will 
have been worked to death, and there will be no ques- 
tion of finding employment for them. They will be 
fit only for the scrap heap. This fact must be borne 
in mind when we speak of organising for the future. 
On the other hand, tools are still being made in great 
quantities for the equipment of factories which, 
unless the war drags on longer than is expected, will 
not turn out a single shell to hurl against our present 
enemies. The national factories are still being fitted 
out ; what will be done with them if peace is made 
before another winter passes? We may possibly 
be right in putting this huge stock of hardly used 
machines in the balance against those hopelessly 
worn out, and if so we find that the country will be 
in possession of the means of turning out some- 
thing like, let us say at a guess, over a million shells 
of all calibres per week, whilst the demand is for a 
small fraction of that supply. 

This is one aspect of the problem. Another is 
connected with labour. We have trained hundreds 
of thousands of people who had no previous knowledge 
of handicraft to use these tools. What is to be done 
with that labour when it is no longer required for 
the making of munitions? Up to a certain point 
this question is more easily answered. A very large 
proportion of the labour will be glad enough to escape 
from the workshop and return to other duties. It 
is receiving now, under the impulse of necessity, 
wages that it is inconceivable that it should receive 
under peace conditions, and it is supported by zeal 
for its country’s success in arms. Under these two 
influences it gives itself up to the hardship of the 


“workshop, but when they are removed it will welcome 


a return to less exacting walks in life. The industrial 
class has broken down its boundaries, but when peace 
comes once again it will flow again in its old channels, 
widened perhaps a little, but not very greatly. The 
total result is that we shall have far more machines 
than we have workers to use. There is, moreover, a 
third term in the equation that must be considered. 
The public has been shown in a most convincing way 
that the restriction which labour put upon output was 
a very real thing, and that employers understated 
rather than exaggerated it. Very many people who 
will eventually leave the workshops now know by 
experience what output can be attained. Hence, 
there will be a large body of public opinion against 
shirking and “ ca-canny,” and it is probable that under 
its influence the output per machine will be increased 
considerably over pre-war times. If, now, we take 
these three factors into. account we find ourselves in 
possession of enormous potential energy. We have a 
vast number of machine tools, and we have an in- 
creased number of workpeople—not sufficient for 
the tools, but still increased—who are able to turn out 
more per individual than heretofore. How can we 
make use of this potential energy ? 

That 4s the question to which an answer is desired, 
and we must confess for our own part that we see 
none at present and see no probability that prevision 
will be of much avail. We fear it is one of those cases 
which must be left to the care of the future. We may 
take some comfort by changing a well-known line, 
and saying, “ The sight of means to do good deeds, 


makes good deeds done,” for we may feel some assur- | 


ance that the employer rather than see shops idle will 
find some means of turning them to account. It is 
possible, nay probable, that the huge resources at 
our command will lead to the springing up of new 
industries which it is impossible to foresee, and that 





new and unthought of commodities will appear on 
the market. For such things provision cannot. | 
made in advance, and however much we may desire 
to organise for the future and to take advantage of 
the resources that will remain in our hands, it is, we 
fear, wellnigh impossible to do more than preserve an 
open mind and a readiness to seize any opportnnity 
that may present itself. The first thing is to make 
the guns and ammunition that are needed to win the 
war; and manufacturers will allow no arriére pensé« 
about what they can do with machine tools and 
factories after the war to deflect them in the slightest 
measure from that object. 





INSTITUTION OF MECHANICAL ENGINEERS. 


AN extra meeting of the Institution was held in 
London last Friday evening’ when a paper, entitled 
‘Spur Gearing,’ was read by Mr. Daniel Adamson 
and discussed. Before calling upon the author to read 
his paper, the President announced that the Council 
had unanimously decided to elect Sir Alfred Yarrow 
an honorary member of the Institution. Dr. Unwin 
also intimated that the Council had purchased an 
oil painting representing one of the earliest experi- 
ments in steam navigation. The picture, which was 
exhibited to the meeting, was dated 1736, and repre- 
sented a tug built by Jonathan Hulls towing a three- 
masted sailing ship.. The tug was driven by a New- 
comen engine operating, through ratchet gearing, a 
stern paddle wheel. 

In another issue we shall reprint Mr. Adamson’s 
paper, and report the Manchester discussion On it. 

The first speaker in the discussion was Mr. Hubert 
Thorne, of West Drayton. Mr. Thorne opposed the 
author’s view that questions regarding the outline 
and strength of gear wheel teeth were now so 
thoroughly understood that designers did not require 
to devote so much attention to these matters as to a 
study of the materials which they might employ. 
The speaker held that the paper itself disproved this 
view, and remarked that the relative merits of the 
different standards put forward by various firms 
engaged in making gearing were still hotly debated 
among themselves, and by those who had to use the 
gearing. Mr. Thorne expressed regret that the author 
had dealt only with straight toothed gear wheels, 
and held that a reference to double helical gearing 
was necessary. to make the paper complete, The 
author, he proceeded, had quoted Bruce as advocating 
increased pressure angles and shorter teeth, the reason 
being that by ausing these a finer pitch could be used, 
thereby bringing more teeth into gear at one time 
with a consequent reduction of wear and of-loss of 
power in transmission. ‘This view was ‘quite correct, 
but he (Mr. Thorne) thought that those who used 
helical gearing sought to arrive at the same results 
in a better way. Merely by increasing the face width 
of helical gearing more and more teeth could be 
brought simultaneously into gear. Such a feature 
did not exist in straight toothed gearing. The author 
had quoted Lasche’s observations regarding the effect 
of using teeth, the curved surfaces of which were of 
small radius. With such teeth the lubricant used was 
readily squeezed out, as Lasche contended. It was a 
point which had not received the great attention it 
deserved. To allow for the effect, the face width of 
the gear wheels should be increased. 

Mr. Gerald Stoney quite agreed with Mr. Thorne 
regarding the author's neglect of modern develop- 
ments of gearing, such as turbine reduction gearing. 
This class of gearing was now made to transmit 
over 10,000 horse-power per pinion at speeds up to 
6000ft. or 7000ft. per minute. This enormous amount 
of progress had been rendered possible only by the 
development of very accurate helical gear cutting 
processes. Although the development in this direc- 
tion was most striking in the case of large powers, 
he believed that for smaller powers—for example, 
in the driving of pumps—accurately cut helical gear- 
ing would soon displace raw hide and other classes 
of pinion. 

Mr. Walter J. Iden regretted the author had not 
touched upon the grinding of gear wheels after they 
had been hardened, a process which he said was now 
much in use among motor ear engineers. 

Mr. Archibald Sharp, references to whose work on 
the employment of circular ares for the outlines of 
wheel teeth were made in the paper, said that his 
views on the subject could be generalised in the 
dictum, ‘‘ The tooth form is of very little importance 
compared with the accuracy of carrying out the work.” 
To give an example, he would take the case of a pair 
of wheels having a gear ratio of 1 to 3, the smaller 
wheel having sixteen teeth. The maximum error in 
the outline due to the substitution of circular arcs 
for the true curve was in this case U.38 of 1 per cent. 
This could be interpreted in the light of the knowledge 
that an error in the outline of rscin. gave an error 
of 1 per cent. in the velocity ratio. The maximum 
error due to the substitution of circular arcs for the 
true curve varied inversely as the cube of the number 
of teeth in the wheel. Thus, by doubling the number 
of teeth in the wheel referred to, the maximum error 
was reduced to about 0.04 of 1 per cent. _This, he 
remarked was a smaller error than existed as an error 
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of workmanship in the best ground wheel of true 
tooth form. Engineers, he concluded, had not paid 
sufficient attention to Mr. Michael Longridge’s con- 
tention that the addenda of wheel teeth were nearly 
always too long. The smaller the height the less would 
be the bending moment on the teeth. The teeth 
therefore could for the same factor of safety be made 
thinner-—that was_to say, more teeth could be used. 
As the number of teeth was increased the smaller 
became the effect of errors in the outline. 

Mr. Walter Pitt dealt with the form of eutters used 
in making teeth. If two wheels A and B had to be 
cut by means of a cutter in the form of a rack, then 
each would, of course, after cutting gear with the 
rack, If, however, it was desired that A’and B should 
gear together was it not the fact that for a uniform 
velocity ratio the teeth on the rack cutter should have 
straight sides ? 

Mr. W. E. Sykes, of West Drayton, said that many 
of the author’s remarks were probably justified at 
one time, but that progress had opened them now to 
criticism. The author and others with him held that 
the .use of short teeth reduced wear. He himself, 
however, doubted whether short teeth were in most 
cases advantageous. Regarding the pressure angle, 
he thought investigation and discussion were required. 
A pressure angle of 14} deg. had long been considered 
correct. An angle of 20 deg. had recently been 
advocated and adopted to a considerable extent, 
and an angle of 22} deg. had also been used with 
repeated satisfaction. For some little time angles 
approaching 28} deg. had been used for turbine 
gearing of the power and speed mentioned by Mr. 
Stoney. Such gearing had been at work now for 
twelve months with every success.- The angle might, 
it seemed, be increased still further with every advan- 
tage.. Referring to Mr. Sharp’s contention that the 
greater the number of teeth the sweeter would the 
gearing run, he remarked that this did not necessarily 
apply with such force to double helical pinions as to 
those with straight’ teeth. Double helical pinions 
having from seven to fifteen teeth were found to run 
as sweetly as could be desired. The author’s conten- 
tion that heavy revolving masses should not be con- 
nected to pinion shafts was disputable. One firm at 
least frequently so coupled rolling mill fly-wheels. 
Such installations transmitting up to 500 mean horse- 
power had been in use successfully since 1911. Deal- 
ing with the theoretical generation of tooth forms, 
he referred to a new process of forming hobbing cutters. 
Formerly and still usually a milling machine was used 
for making these cutters. In the new process a 
machine acting on the shaping principle was used. 
By its employment it was possible to harden the 
cutters and grind them by a means which generated 
mathematically accurate involute teeth. 

Mr. M. Holroyd Smith expressed his regret that all 
these new methods of setting out and cutting gear 
wheels were robbing the millwright of a field for the 
exercise of his skill. All his remarks—which, unfor- 
tunately, and we think to the general regret of those 
present, had to be cut short by the President to allow 
the author a few minutes in which to reply to the 
discussion—-were an eloquent, an interesting, and at 
times a humorous plea for a return to the simpli- 
fication of days long past. He regretted the modern 
indispensability of decimal figures, and entered into 
an entertaining account of how forty odd years ago 
he had worked out a method of drawing down tooth 
outlines by means of compasses and measurements 
which were intelligible to any patternmaker or 
moulder. He could, we gather, see no good in 
cycloidal and involute curves and figures such as 
“addendum = 0.3183.” He preferred ares of circles 
and dimensions such as 28in. or tin. 

Mr. Adamson briefly replied to the discussion. He 
remarked that there were objections to helical gearing 
just as there were advantages. The object of the paper 
was to indicate what were the correct principles which 
should guide the engineer in the design of gearing. 
Such principles, he held, applied both to helical and 
to straight toothed gearing. It was undoubtedly 
true that by increasing the width of face of helical 
gearing the number of teeth simultaneously in contact 
was increased. Regarding the angle of pressure 
he held that for a universal system it was desirable 
to limit it to, say, 20 deg. 








A HUGE GERMAN CHEMICAL COMBINATION. 


AFTER the ostentatious boastings in which leading 
German commercial newspapers have indulged during 
the past year and a-half with regard to the future of 
the Teutonic chemical industry when the war is over, 
it is refreshing for once to come into direct contact 
with the views of the chemical companies themselves. 
These are expressed in an official announcement 
intimating the extension of the existing community 
of interests between various firms so as to form one 
great combination in the aniline dye and allied 
industries and in the manufacture of pharmaceutical 
products on a large scale. A period of eleven years 





has now elapsed since the first movement in the 
direction of organisation in the chemical industry 
took place, and for some years past there have 
existed two main groups of producers of aniline 
dyes. The first is composed of the Baden Company, 
Bayer and Co., and the Berlin Aniline Manufacturing 





Company, and the second is formed by the Hochst 
Colour Works (late: Meister, Lucius and Bruning), 
Leopold Cassella and Co. and Kalle and Co. Each 
triple group has hitherto pooled the profits among its 
three constituents according to a pre-arranged 
scale of distribution, and has acted independently of 
the other. When the war began and the export trade 
was brought almost to a standstill, the German 
Government expressed the desire to have one single 
organisation to represent the chemical industry, 
so as to facilitate the granting of permits for the 
exportation of aniline dyes, and the twelve firms 
concerned, including the six already mentioned, 
co-operated for this purpose. As a result of the 
experience subsequently gained and the movements 
in progress in other countries, a further step has now 
been taken by the decision of the directors of each 
of the firms forming the two triple groups to amal- 
gamate the existing separate communities of interests 
and to include the Weiler-ter-Meer Chemical Works 
within the scope of the combination. Excepting a 
slight increase of capital by one firm, the total ordinary 
share capital represented by the extended community 
amounts to over £11,200,000, the reserve funds are 
£5,000,000, and the loan capital reaches £3,800,000, 
making a total of £20,000,000, or, as is claimed, a 
stock exchange value of £50,000,000 at the present 
time. ° 

In the official announcements, which are practically 
identical for all of the seven companies concerned, it 
is first stated that mutual negotiations have been 
proceeding with a view to the establishment of an 
extended community of interests. The idea of this 
combination has arisen from the recognition that the 
chemical industry, and particularly the colour in- 
dustry, will have to meet specially difficult conditions 
in the future. In explanation of this admission it 
is mentioned that the chemical works will have to 
reckon not only with direct losses through the. 
enormous debts outstanding in hostile countries and 
through the uncertain fate of their works in other 
countries, but also more still with the consequences of 
the great and decisive competitive efforts which have 
been evoked and advanced by Government subsidies, 
through Customs and patent laws, and through the 
wish of enemy countries to become independent of 
Germany. The official intimation proceeds to state 
that losses which would seriously injure the prosperity 
of the German firms, seem inevitable unless the 
latter succeed in so materially increasing the efficiency 
of the works as to be able to offer to consumers 
advantages in prices and quality. The leading firms 
intend to facilitate this difficult task by attempting 
to strengthen their competitive capability, particularly 
by means of an interchange of experience in manufac- 
turing and other appropriate measures, and the best 
way for this purpose seems to lie in the formation 
of a community of interests on the lines of that 
which has existed for many years between the Ludwigs- 
hafen, Leverkusen, and Berlin works. It is con- 
sidered possible within the limits of such a community 
for the works individually to continue with their 
works’ and sales’ organisations, and to retain their 
independence and freedom of action in relation 
to their officials and workmen. 

The terms of this official communication clearly 
show that the directors of the companies which 
éxercise a preponderating control over the German 
chemical industry have become thoroughly alarmed 
at the prospect of an exceedingly keen contest in 
the markets of the world after the conclusion of 
peace and the difficulties which will confront them in 
attempting to regain the position which their export 
trade formerly held. The new community of 
interests is spoken of as a defensive measure, but we 
do not attach any importance to that word. The 
interchange of manufacturing experience and the 
consequential disclosure of processes which the 
firms have kept secret from each other, together 
with the decision that every product must be manu- 
factured at least at two works, represent steps in 
the direction of further reducing the cost of produc- 
tion for the purpose of overriding, if possible, any 
form of competition which may arise in any part of 
the world. In other words, the growing and new 
chemical industries in other countries are threatened 
with the prospect of dumping on a scale of some 
magnitude, which would be facilitated by the great 
financial strength of the new community and the 
great prosperity of the associated works, as shown by 
the high dividends which they have paid for years 
past, and which are also proposed for 1915. We may, 
however, rest assured that neutral countries will 
look after their own interests, whilst Great Britain 
and her Allies will place a definite check upon German 
export aims and aspirations and not allow that 
country to interfere through the cutting of prices with 
the advancement of their own individual manufac- 
turing interests. 








ENGINE-ROOM HEROES’ MEMORIAL AT 
LIVERPOOL. 


THE memorial illustrated has been erected in Liverpool to 
commémorate the noble sacrifice and devotion of the engine- 
room staff, electricians and associated workers who lose 
their lives at sea in the fulfilment of their duty. It is 
the work of Sir William Goscombe John, R.A., and has 
been erected at the Prince’s Pier Head on_a well-chosen 





site given hy the Liverpool Corporation and from a fund 
raised by world-wide subseriptions. The design and 
treatment are symbolic, the motive’ chosen by the 
sculptor being the contending natures of the elements, 
fire and water. As will be observed, the design takes the 
form of a massive rec ar base, from which rises an 
obelisk. On two sides of the base are typical groups 
of sculpture representing the different classes of workers 
with their tools. The other two sides of the base are 
occupied by inscriptions with appropriate wreaths and 
emblems. At the corners of the upper portion of the base 
are nude figures representing the elements, earth, fire, 
air and water, and supporting an ocean-encircled globe, 
above which rises a flaming sun. The inscriptions are 
as follows :— 
North Panel : 
IN HONOUR OF 
ALL HEROES OF THE 
MARINE ENGINE-ROOM 
THIS MEMORIAL 
WAS ERECTED BY 
INTERNATIONAL SUBSCRIPTION. :- 
MCMXVI. 


South Panel : 
- The brave do not die, 
r Their deeds live for ever 
And call upon us 
To emulate their courage 
And devotion to duty. 


The whole of the monument, including the sculpture, 
is of grey granite, and is 48ft. high, surrounded by a raised 
border of grass about 40ft. in diameter, with a granite kerb. 














THE ENGINE-ROOM HEROES MEMORIAL 


It is claim :-d that this is the first important work of its 
kind in which the whole of the sculpture has been executed 
in granite and in which the design and treatment have 
been appropriate to this extremely hard and sometimes 
unsympathetic material. The committee, of which the 
president is Lord Derby, K.G., is to be congratulated on 
the success of its,efforts, and Liverpool has been fortunate 
in the acquisition of a memorial of true artistic merit. It 
is much to be regretted that owing to the war an unveiling 
ceremony worthy of the occasion was considered inex- 
pedient. The illustration is from a photograph taken by 
Mr. Stewart Bale, Liverpool. 








INTERCONNECTION OF ELECTRIC SUPPLY 
UNDERTAKINGS. 


Tue following circular letter has been sent to us by 
the Board of Trade (Railway Department), 7, Whitehall- 
gardens, for publication :— 

The Central Coal and Coke Supplies Committee have 
had under consideration the increasing difficulty in pro- 
viding for the supply of coal to important consumers, and 
have advised the Board of Trade that im view of the 
possibility of a serious shortage in the near future every 
practicable economy in consumption should be adopted 
without delay. In this connection the Board desire to 
eall attention to the very considerable saving that can be 
effected by the adoption of arrangements for intercon- 
nection and joint working of electric supply under- 
takings, including interconnection with stations supplying 
tramways and railways. 

The Board are aware of the difficulties involved at the 
present time, particularly in regard to labour and materials, 
but they are advised that in many cases the necessary 
arrangements could be made at once, and they wish 
therefore to urge upon electric supply undertakers the 
necessity in the national interest of taking immediate 
steps to avail themselves to the fullest possible extent of 
the powers which exist for the purpose. 

Any application which may be made to the Board of 
Trade for their approval of such arrangements under the 
powers conferred on them by the Electric Lighting Act, 
1909 (Section 4, Sub-section 3), and the London Electric 
Supply Acts, 1908 and 1910, will receive their immediate 
attention. 

The Board are prepared to assist as far as possible in 
cases where difficulty is experienced in securing the agree- 
ment of all the parties interested in any proposed scheme 
or in arranging the terms and conditions under which it 
shall be carried out. 
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SOME EFFECTS OF THE BULKHEAD OOM- 
MITTEE’S REPORTS IN PRACTICE. 


By A. T. WALL, A.R.C.Sc., Associate Member.* 
(Concluded from page 427.) 


Part II.—Sunpry MatTrers IN THE APPLICATION OF THE 
RULEs. 

‘THERE are quite a number of matters in the application of the 

rules which will repay consideration, and it is a that they 

are of sufficient interest to merit the attention of members of 





this Institution. . 
». Method of Working with the New Rules.—The initial work to 








at the forward and after ends of a ship is materially influenced 
by —— sparen engi ~ wl ros Hy — ah Ww these 
can e the greater wi the permissible le: . Witha 
ship which is Hy pe to carry 

passengers it can easily shown—although the arrangement 
— not al + Se ap - tical ee ~ wy always increase 
t rmissil of compartment i of them are carried 
rete the bullchead deck, since the end permeabilities will then 
have minimum values; and, further, the mean permeability 
of the whole ship will be smaller'than if some of them were 
carried below the bulkhead deck, and in consequence the factor 
of subdivision will be greater.t This, of course, does not apply 
to vessels whose mean roms seg d is always above 80 per 
cent,; that is, to steamers ing a large n rofp 8. 
With all spaces below the bi ead deck free from passengers, 
a greater cargo capacity is available, and with the same arrange- 








a@ certain total number of | 


length, in which the mean permeability ap a factor of sub- 
division just under .5, vessel. was a low-powered one, and 
in co) uence engine and boiler-rooms were comparatively 
short. Under the full rules, by using the principle enunciated 
in paragraph 36 of the Bulkhead Report, whereby the length ot 
two adjacent compartments may be equal to twice the permis. 
sible length of compartment, it was found that the holds adjacent 
to the machinery space could be made much greater than the 
rmissible length. In consequence a greater draught could 
Be obtained in the ship, with the same ber of bulkheads, 
than if each compartment did not exceed the permissible length. 
Fig. 10 illustrates this case.. When the mean permeability is 
76.58, giving a factor of subdivision of .5, the draught could 
be 30ft. Ofin., the dotted curves in the figure indicating twice 
the permissible length of compartments ; whereas, if the factor 
of subdivision was .501,. according to the strict rules, the 
draught could only be 29ft. 3in. That is to say, although in the 
second case the vessel has a lower mean permeability, the draught 
must be less. To bring the draught in the second case down to 
that in the first, the factor of subdivision would have to be . 533, 
uiring a mean permeability of 74.29 per cent. 
" hee and ‘Sheer in New Ships.—Actual values of freeboard 
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be carried out before the floodable lengths can be lifted is quite | 
appreciable. The volume of the whole of the spaces in the ship | 
has to be ascertained in order to decide the mean permeability 
as well as the end permeabilities. It is perhaps a little unfor- 
tunate that the criterion of service should be based on the gross 
tonnage spaces of the ship. A good deal of work is involved in 
working up the gross tonnage, and the method does not make for 
simplicity. If variations from the standard form are to be con- | 
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ment of bulkheads a deeper draught can be given to the ship, 
thus increasing the deadweight capacity as it should be. 
Criterion of Service.—The criterion of service, although intended 
to take account of the number of passengers carried, will not 
always form a correct measure of that number. The actual 
P gers in any space will depend on their class. 
An illustration of this recently came under notice with two 
otherwise somewhat similar ships. In one case third-class 
passengers were carried and in 
the other emigrants. With the 
third-class accommodation 1502 
passengers were carried in cer- | 
tain spaces, whereas if this had 
been for emigrants | 
1900 could have been taken—a | 
difference of over 50 per cent. 
Alternative Passenger and Cargo 
Spaces.—In all ships where 
spaces are , by the pro- 





ber of 








sidered in the design stages, it is necessary to go fully into the | 
lines of the ship, a course which was not always necessary before 
the introduction of the rules. It would, of course, be done if | 
the ship estimated for b an actual contract. Having 
determined the lines, all the hydrostatic particulars have to be 
worked up, including the sectional area coefficients and the 
floodable lengths lifted from the curves. All this takes con- 
siderable time, and adds very appreciably to the work of the 





vision of the necessary sidelights, 
ventilators, &c., so that pas- 
sengers or cargo may be carried 
alternatively, it will usually be 
advisable to assess these spaces 
at 95 per cent. permeability, and space the bulkheads accordingly. 
The ship would suffer in draught when these spaces were used 
for passengers, and a new survey would be required to fix the 
new loadline. This does not apply to ‘tween decks, which may 
be used alternatively for passengers or cargo when two loadlines 
are allowable. 

Small Ships and Mean Permeability.—The special factors of 
sub-division given by the Committee for ships under 295ft. 
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designer. Part of this work must be done before the general ; in length show an interesting feature. For a ship between 
arrangement and estimate for this ship are started, and when | 295ft. and 259ft. in length her mean permeability will decide 


these are completed it may be found necessary— in fact, generally 
will be found n —to alter the form of the ship, which 
modifies all the work which has been done previously in deducing 
the original floodable length curve. Thisis all the more conf ing, 
as in the early design stages all the details may not be definitely 
settled, and alterations afterwards may cause modifications in 
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whether she has to be subdivided throughout the whole length 


ratios for existing ships were examined, and while it was found 
that these did not go above .65—unless in exceptional cases—- 
they often had values as low as .10. The spacing of bulkheads 
required by the Committee’s reports in vessels whose freeboard 
ratios were low, say, from .10 to .25, was considered. It wax 
found in practically every case that such low values could not 
remain in use if anything like a practicable arrangement of 
bulkheads was required in the ship. The shelter deck, well 
deck, and three-island vessels are the only ones in which really 
small freeboard ratios are permissible under the Loadline 
Tables ; and, as has already been shown, suitable modifications 
must be brought about in these ships if the bulkheads are to be 
8 in accordance with the requirements of the Committee. 
It was thought that the freeboard ratios of ships built under the 
new rules could not reasonably be below .20, and generally would 
not be less than .25, and that the very small freeboard ratios 
which have been common in certain ships will be increased in 
the future. Increase of sheer not only helps the floodable length 
per se, but to a minor extent by decreasing the end permeabilities 
of the ship, since it generally adds volume to the cargo holds. 
Large sheer ratios will therefore probably be adopted in future 
ships. ; 

Stability.—The items previously mentioned, when added to 
the ship, invariably raise its centre of gravity. The necessary 
increase in beam was estimated for Case 5 in order to give the 
same metacentric height in the light condition in No. 2 ship, 
Fig. 7, as in No. 1 ship—Fig. 6. The beam must be increased 
by 10in. Stability during flooding and in the flooding condition 
is too large a subject to deal with here. The question was treated 
in a paper on “Some Principles Underlying the Water-tight 
Subdivision of Ships,” read last year before the Liverpool 
Engineering Society by Professor T. B. Abell, and also in a 

ron “ The Time Element and Related Matters in some Ship 
Peloulations,” read in December last before the North-East Coast 
Institution, by Professor J. J..Welch. In view of the number of 
ships that have capsized after receiving damage during the 
present war, it seems likely that more attention will be given to 
this matter in the future. The stability in the damaged con- 
dition is connected with the reserve of buoyancy after damage, 
not only in spaces below the bulkhead deck, but also in erections. 
There is, therefore, a tion bet it and the factor of 
subdivision, influenced by the permeability. 

Strength.—The load draught under the Bulkhead Rules will 
often be less than that permissible under the Freeboard Tables. 
The steel scantlings of the parts of the ship contributing to 
longitudinal strength are usually fixed by registration societies 
on the assumption that the load draught will be that obtainable 
under the Freeboard Tables. The question therefore arises 
whether, when the draught is less than this, some reduction 
might not be made in these scantlings. In the report of the 
Committee appointed to advise on the load lines of merchant 
ships the standard of longitudinal strength is measured by the 
modulus of resistance of the midship section, which is expressed 
7 a formula showing that it varies directly as the load draught. 
If the strength of vessels with a load draught less than that 
given under the Freeboard Tables could be reduced in this 
proportion, some appreciable saving in weight of steel could be 
effected. For example, in Case 2, given in Part 1. the load 
draught to the “full” standard is 4 per cent. less than that 
permissible under the Freeboard Tables, and since the distances 
of the material from the neutral axis of the section are unaltered 











or only for 35 per cent. of the length forward. For example, 
if her Tength is 270ft. and her mean permeability proves to be | 
less than 76.94, the latter subdivision only is necessary, but if | 
the permeability is greater than this she would have to be sub- | 
divided throughout. This is illustrated in Case 5, given in the 
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in this case, the area of the material could be reduced by this 
4 per cent. This would mean a net saving in steel of approxi- 
mately 110 tons. 

Accuracy in Practice.—Although there is a large amount of 
extra work involved in design by the advent of the Bulkhead 
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the bulkhead spacing or the draught. Cases. may also arise | first part of the paper. Under such circumstances it may be 


where modifications may be desired to the superstructure during 
building, or even after completion. This will influence the factor 
of subdivision, and may cause a compartment or compartments 
- or — the limiting length, thereby penalising the draught 
of the ship. 


worth while to dispose of the 
meability is 
An A 


a so that the mean per- 
less than the 76.94 mentioned. — 
nomaly.—A subdivision anomaly will occur in many 


ships when the factor of subdivision is round about .5. The 
ease was brought to notice in dealing with a vessel 530ft. in 








P lity of Ends.—The permissible length of compartments | “} ‘phis does ly where permeabilities of ends must always be 
taken (by Tale} at per cent., or,more generally, where end permea- 
*Institution of Naval Architects, April 13th, 1916. bilities exceed about 80 per cent. 
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Committee’s rules, it is justified if by the greater acouracy 
obtained, the safety of the ship can be increased. Nevertheless, 
it does seem doubtful if this great accuracy can really be obtained 
in practice. There are 88 made by the Committee 
which are bound to be roximations ; perhaps the greatest 
of these is the fixing of t bilities of various spaces. 


Large practice, an 
addition of only 5 per cent. to the ity_of the end of a 
ship, from, say, 65 to 70 per cent., is enough to_cause a change 
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of 7} per cent. in the floodable 1é1 
representing about 12in. in draught for a ship with a depth to 
the bulkhead deck of 40ft., floating at a draught of 26ft., and 
block coefficient 0.72. In working up thefloodable length curves, 
it is presumed that the vessels were assumed to be on even keel 
-—that is, with the load water-line parallel to the tangent to 
the margin line at its lowest point—whereas in loading up they 
may easily have an appreciable trim, say, by the stern, when 
the subdivision of the after end may not fulfil the Committee’s 
requirements, There is one point in connection with the rules 
about which some misconception seems to have arisen. It is 
often taken for granted that a vessel with a factor of subdivision 
of .5 is necessarily a two-compartment ship. Actually, at and 
about midships the length of two adjacent compartments based 
on @ factor of subdivision of .5 is really less than the floodable 
length, but at the ends two such compartments are always in 
excess of the floodable length, and therefore the ship cannot be 
described as a two-compartment one. This is shown in Fig. 11. 
These remarks do not apply, if the combined — of each pair 
of adjacent compartments does not exceed the floodable length 
multiplied by twice the a pro riate factor of subdivision— 

Bulkhead ules. The same applies where a 


h at the 70 per cent. station, 





see pal ph 36, 
factor of subdivision of .333 is used; such a vessel will not 
ily be a three partment ship throughout the length. 


Part IJ.—Tuem Inrivence ox Design Work. 


It has already been noted that the introduction of the bulk- 
head rules adds considerably to the work of designers, and they 
must be carefully considered in working up the principal par- 
ticulars of a ship. It is now necessary to examine every ship 
coming under notice with a view to determining what alterations 
would be necessary to make it conform to the bulkhead rules. 
It will invariably be found that some modification is necessary 
from the arrangement that was common before the introduction 
of the subdivision rules. To arrive at a satisfactory arrange- 
ment, it is generally necessary to take out several curves of per- 
missible length. Whether the required changes are large or 
small, the first permissible length curve deduced is not usually 
suitable, and perhaps two or more additional curves would have 
to be obtained before the final combination of draught and depth 
is arrived at. 

In practically all cases one or more compartments will be 
much longer than the permissible length. After additional 
bulkheads have been put in, it will be found that one or more 
compartments are just over or just under the permissible length. 
This is illustrated in Fig. 12. 
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draught corresponding to the lower set of curves shown, unless 
an additional bulkhead is provided forward and aft. In all 
probability this would not. be done, but instead the draught would 
be slightly decreased. With the upper set of curves the draught 
should be increased in order to obtain the maximum deadweight 
under the rules. In tht ordinary way, this d or i 

of draught would have to be guessed at, and a new permissible 
length curve lifted. If this curve did not fulfil the conditions, 
a second curve would have to be deduced, and so on until-all 
or nearly all the compartments were just on the limiting per- 
missible length. All these operations take up valuable time, and 
it would be advantageous if some general relation could be estab- 
lished between the changes in floodable lengths, at any position 
in the ship, with changes in freeboard ratio, block coefficient, 
sheer ratio, and permeability. 

Variation of Floodable Length with Freeboard Ratio.—With 
this object in view a series of curves was set out—see Fig. 13. 
These were obtained as follows :—At first only standard form 
ships were considered, and four vessels were taken having block 
coefficients of .52, .60, .72 and .83, when the freeboard ratio 
was .5. The floodable length curves for these four ships were 
then lifted from the series of cross curves given in Vol. II. of 
the first report of the Bulkhead Committee, Plates II1.—-XXV. 
These floodable lengths were taken for four values of freeboard 
ratio—0.1, 0.3, 0.5 and 0.7—that is, from about the lowest 
to the highest dealt with in the cross curves mentioned. With 
each of these freeboard ratios three different sheer ratios were 
taken—the two shown and zero sheer. For each station in the 
ship, curves of floodable length were now set out on a base of 
freeboard ratio for the different sheer ratios and block coefficients 
taken. Fig. 13 shows a typical set. Four spots on the floodable 
length curve were obtained in this way, and since the floodable 
length is Lome A zero when the freeboard ratio is nil, a fifth 
spot was available for each curve. At the other freeboard ratios 
taken the correct block coefficient to use was deduced from the 
curves of mean water plane coefficients—given in Plate XXVI. 
in Vol. II. of the first report of the Committee. This procedure 
ensured that the block coefficient varied with freeboard ratio 
in exactly the same way as for the standard ships chosen by the 
Committee. It will be noticed that these curves have consider- 
able curvature at their upper ends, but are more or less straight 
in the lower portions. It is clear that if they could be taken as 





straight over the ordinary practicable range of freeboard ratics, 
the change of floodable length with that ratio would be consider- 
abl simplified. In view of what has been said in Part II., 


under ‘“‘ Freeboard and Sheer in New Ships,” attention was only 
id to the change in floodable length with freeboard ratio 
tween the values .20 and .65. It was found that the errors 
were rather large if a linear variation was assumed over the 
whole of this age and in consequence two different ranges 
were used, from:.2 to .4 and from .36 to .65. : 
The method by which the straight lines for mean’ fioodable 
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length were obtained is discussed in detail in Appendix I., but 
it may be mentioned here that they were set out for the floodable 
length curves given by a sheer half way between the two highest 
values used in obtaining the curves shown in Fig. 13; that 
is, a sheer ratio of .352 forward and .176 aft, expressed in terms 
of the draught at .5 freeboard ratio. The ch of floodabl 
length with freeboard ratio is different at the different stations 
in the ship, and:it also varies with block coefficient and perme- 
ability, as will be noticed later. There is, in addition, a very 
slightly different rate of change in the floodable length for 
di nt sheer ratios, but for all working values of sheer ratio 
it is particularly small. It would be safe to assume that the rate 
of variation is unaltered for ships having sheer ratios lying 
between the standard sheer ratio and that 75 per cent. above 
it, the standard mean sheer in inches being taken as one-tenth 
of the length of the ship in feet, plus 10, and for convenience 
the sheer forward is taken as twice that aft. The greatest error 
will occur at the extreme limits of the ranges of freeboard ratios 
taken. This fact was used in*setting out the mean line, which 
was drawn in to give equal percentage errors in draught at each 
end of the freeboard ratio range. e method of procedure is 
fully described in Appendix I. Finally, however, this line was 
not used. In order to keep the sear change in floodable 
length independent of permeability, a different mean line was 
taken. The error in the draughts so deduced will very rarely 
exceed 1 per cent. when taken over a range in freeboard ratio 
of 0.1 when working within the limits occurring in practice. 


Up to now no consideration has been given to ships with forms 
varying from the s Several existing ships, therefore, 
were taken whose forms differed widely from those of the 
standard forms, and curves of floodable lengths were obtained 
by the methods given in the Committee’s reports. These curves 
were set out in the same manner as that described for the 
standard form, and the same procedure followed. It was seen 
that although the actual floodable lengths may vary very con- 
siderably with keae of form, it was still fairly accurate to 
assume that the change in floodable length with freeboard ratio 
was linear over the range of freeboard ratios taken. The errors 
involved in so doing are only slightly greater than those in the 
standard form ships. Curves of percentage change in floodable 
length with freeboard ratio on a of position in ship are set 
out in Figs. 14 and 15. The first diagram gives the values over 
the range .35 to .65 of freeboard ratio. The necessary inter- 
polation for block coefficient, which is based on the draught at 
-5 freeboard ratio, can be done directly without any complica- 
cation. The second_diagram gives similar values for the range 
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of freeboard ratios from .2 to .4, but the block coefficient is 
based on the draught at .3 freeboard ratio. 

Percentage Curves.—In treating a ship under the rules by this 
method it could probably be decided by inspection if any large 
increase in depth to the bulkhead deck is necessary. If the 
draught desired, or that which it was expected to attain, gave a 
freeboard ratio within the range .35 to .65, the curve of permis- 
sible length would be lifted at .5 freeboard ratio. This curve 
would be accurate in every detail, and by using the percentage 
curves in Fig. 14 a number of approximate curves of permissible 
lengths could be immediately obtained for any other freeboard 
ratios. A similar procedure would be adopted for freeboard 
ratios between .2and .4. Curves,deduced in this way are shown 
in Fig. 16, together with the accurate curves as lifted from the 
rules, The curves are — in the figure, and it will be seen 
that the differences are by no means large, in this case never 
giving an error of more than 1 cent. in draught, and not 
enough to render necessary any tic alterations to the ship. 
In any case, a final curve must be submitted to the Board of 
Trade. Such errors in draught are not without precedent, as 
it often —_ when working under the Load Line Tables 
that the load draught as deduced by the shipbuilders or ship- 
owners was somewhat different from that finally granted by the 
Board of Trade. Further, the draught aimed at in the calcula- 
tions, in order to guarantee a deadweight, would be fixed so as 
to include a certain in for contingencies. This would 
probably cause the actual > stor to be less than the one used 
in the calculations. 

Should it be ca to lift an accurate curve of permissible 
length at the likely freeboard ratio directly, it would probably 
have a similar relation to the intersection of the 45 de: lines 
of the compartments as one of the sets shown in Fig, 12. The 
length of compartment would then be taken, and the difference 
between it and the ordinate of the permissible curve at the 
centre of compartment would represent the change necessary 
in the permissible length to make the compartment “ just 
right.”” This would be expressed as a percentage of the ordinate 
of the “ permissible ” curve. At the centre of each of the com- 
partments in the ship the percentage charge in floodable—or 
permissible—length for a change of .1 in freeboard ratio—at 
-5 or .3 freeboard ratio—can be lifted from one of the Figs. 14 
and 15. A formula given in these figures enables the percentage 
change at any other freeboard ratio to be deduced. The neces- 
sary ch in fi d ratio can therefore be easily obtained. 
The actual ch ge of freeboard ratio that can be given to the 
ship will be the smallest of the values so obtained if the compart- 
ments are under the permissible length, and the largest if the 
compartments are over the permissible length.- It would. not 
generally be necessary to treat every compartment in the ship 
in this way. .If the com ents are under the permissible 














freeboard ratio in bringing the remaining ets to their 
parca 4 values. A similar thing is true for the opposite reason 
when the compartments are over the permissible ength. There 
are other uses to which the “ percentage curves” shown in 
Figs. 14 and 16 ean be , but they need not be mentioned 
in detail here, as they ll be apparent to those who have had 
occasion to use the bulkhead f° 

Another Method.—Since it has been shown that over a limited 
range of freeboard the variation of floodable length with free- 
board ratio may be taken as linear, it follows that there is another 
method open to use by which very close approximations may be 
made to floodable length curves at a tonchiuad ratio differing 
from that for which the curve has been lifted. It would only 
be 'y, having settled on the approximate freeboard ratio 
at which the vessel is likely to run, to lift two floodable length 
curves at two freeboard ratios, one lower and the other higher, 
and to assume that the variation of floodable length with free- 
board ratio between these two values is linear. This would not 
be especially complicated when dealing with standard form ships, 
although it has been shown by actual test that it is much quicker 
to lift only one floodable length curve for the standard form, 
and then use the “ percentage curves” already described for 
other freeboard ratios. This is due to the fact that different 
coefficients and ratios have to be-obtained for each freeboard 
ratio at which a floodable length is lifted, apart from the actual 
lifting of the floodable length ordinates from the Plates II. to 
XXV, in the rules. With ship forms the process of lifting a 
floodable length curve takes still longer, and the advantage 
derived from the use of the percentage curves is more marked. 

Approximate Curves of Floodable Length with Simplified 
Appliation.—It appears that something could be done to 
simplify the application of the rules for subdivision, if it were 
agreed that some accuracy could be sacrificed as compared 
with that of the system already in operation. In view of the 
fact that the mathematical accuracy in setting oui the curves 
of floodable length has little significance in practice, the following 
method is put forward which may be considered accurate enough 
for all practical purposes. Two fundamental assumptions are 
made in dealing with standard form ships. It is at first assumed 
that the actual range of freeboard ratio likely to occur in ships 
‘of the future is limited, say, from .25 to .65, or from .20 to .65, 
and that over this range the variation of floodable length with 
freeboard ratio might be assumed as linear. From what has 
already been said, it will be seen that errors are introduced by 
doing this, although these would not be excessively high. The 
second assumption to be made is that at a given freeboard 
ratio in a given ship, variation of floodable length with sheer 
ratio is also linear. The error introduced by this assumption is 
quite small over the practical range of sheer ratios, This can 
be seen by an inspection of the sheer ratio lines given on Plates 
IL. to XXV. of Vol. I. of the first report of the Bulkhead Com- 
mittee. It is clear from this that approximately equal incre- 
ments of floodable length are given by equal sheer increments. 
This was also tested by actually plotting curves of floodable 
length on a base of sheer ratio at different freeboard ratios and 
blocks. If these assumptions are allowed, two out of the five 
variables which determine floodable length are eliminated. 
Contour curves of floodable length on a base of block coefficient 
for varying permeabilities at any station in the ship can mow be 
plotted for standard freeboard and sheer ratios, and would be 
as shown in Fig. 17. 

It has been shown that the variation of floodable length with 
freeboard ratio varies with the block coefficient. In order 
therefore to obtain the floodable length at some other freeboard 
ratio than that for which the curves in Fig. 17 have been plotted, 
a curve of percentage variation for a change of .1 in freeboard 
ratio could be plotted below the base line as shown. The correc- 
tion for varying sheer would be simply expressed as an addition 
or subtraction to or from the floodable length for, say, an in- 
crease or decrease of *05 in the sheer ratio. If these admitted 
approximations should be considered to give sufficient accuracy 
for practical purposes, it becomes a very simple matter to lift 
the floodable length curve for the standard form ship. The 
floodable length would be lifted at the freeboard and sheer 
ratios for which the curves are plotted, and the additions or 
subtractions for other sheer and freeboard ratios made as 
necessary in one operation. The total to add or subtract would, 
of course, vary with position in the ship. The error introduced 
by using this approximate method can be looked upon as the 
same thing that would occur by using the accurate curves with 
a factor of subdivision different from that given by the Com- 
mittee. This factor must be, from its nature, somewhat 
arbitrary, especially as it dep on the criterion of service, 
which, in turn, depends on an assumed permeability. Viewed 
in this light the approximations do not appear to be as serious 
as otherwise. 

If these more or less empirical principles were agreed to, 
design work would be enormously simplified, since the floodable 
lengths could be more easily lifted from the curves, and the 
effect ‘on floodable length by alteration of any of the variables 
—whether it be block coefficient, permeability, freeboard ratio 
or sheer ratio—could be immediately set out. In addition, the 
twenty-four sets of curves given in Plates II. to XXY. of the 
first report would be replaced by twelve of the type shown in 
Fig. 17. These latter curves would be much easier to use, and 
the correction for permeability would be obviated. The curves 
of area and inertia coefficients and centre of flotation of the 
mean waterplane given in Plate XXVI. would be replaced by 
one diagram—Fig. 18—giving these values directly on a base 
of block coefficient. The twelve curves in Plate XXVILI., giving 
the sectional area coefficients for the standard form, would be 
replaced by a set of curves in one di Fig. 1 iving 
sectional area coefficients on a base of position in ship for different 
block coefficients. For ships varying from the standard the 
matter is more complicated, and, if any simple scheme is to be 
devised, it seems necessary to introduce further approxima- 
tions. Lack of time has prevented the writer from going more 
fully into this matter, but enough has been done to show that 
something is possible in this direction. 

The first simplification would be only to consider variations 
from the standard at the standard freeboard and sheer ratios 
for which the curves—as those shown in Fig. 17—have been set 
out for the standard form. This could be done by means of 
Table III., given on page 32 of Vol. I. of the Committee’s first 
report. Variations of freeboard and sheer ratios from the 
standards adopted would be dealt with in exactly the same way 
as for the standard form ships, and the facility with which these 
curves could be used would be the same. All the curves, such 
as those described in Figs. 17, 18 and 19, could quite well be 
expressed in tabular form, and it is considered by many that 
in such a form they would be easier to use. It was a suggestion 

ting from responsible people in the shipbuilding world 
that such tables would be advantageous, which first induced 
the writer to consider if such a course was at all possible. This 
must be used as the excuse for putting this method forward, 
which is admittedly approximate. It is hoped, however, that 
it may serve as a means of stimulating discussion on the matter, 
as it appears to be one which has seriously exercised the minds 
of many people concerned with the application of the bulkhead 
rules. 

In conclusion, the writer wishes to express his thanks to Mr. 
G. J. Carter, managing director of Messrs. Cammell, Laird and 
Co., Limited, for permission to publish the results. His thanks 
are also due to numerous friends for assistance in particular 
parts, and especially to Mr. J. C. M, Wilson for considerable 
help with the large amount of detail work connected with 


the paper. 























length,’ it will usually happen that some of them are: too far. 
under to be adversely affected by the small change made in 
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PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Serious Iron Trade Labour Position. 


IRoNMASTERS and steel makers find themselves 
this week in a difficult position arising out of the extreme 
shortage of labour. Firms state that they cannot execute 
pressing contracts, and consumers are complaining of 
jong and troublesome delayed deliveries on all hands. 
There are two causes operating. The one is the present 
excessive heat wave and the other is the “‘ combing-out ” 
process now being applied by the military to the single men 
at the iron and steel works. It is safe to say that this week 
the. iron forges in Staffordshire are working at a much 
lower capacity than at any previous perioo during the 
war. The hot weather has sufficed to put the puddlers 
—a class of labour never over fond of work—at many 
works at play on either the night or day turns. Ana this, 
with puddlers’ wages at the present extraordinary figure 
of 15s. per ton—a level which has never been previously 
reached in this part of the kingdom. No wonder that 
iron and steel masters are very apprehensive as to the 
summer working of the forges. Unless an early and 
marked alteration for the better appears in the labour 
situation at the iron and steel works in this district, some 
of the less tavoured establishments will soon have to close 
down. But it would seem that makers have no alterna- 
tive. A very large number of single men have been 
“* combed out’ from the iron and steel works during the 
past two or three weeks, and with the new draughts upon the 
present available labour which the calling to the Colours, 
of the later married groups will make further, the future 
seems to hold even greater rather than lesser labour 
difficulties for the Midland iron trade. With the better 
works organisation and the experience of the necessity 
for larger outputs from off the same plants which the war 
has imparted to ironworks, mill and forge management 
hereabouts, a greater production is being secured in some 
departments with fewer ironworkers. Generally, however, 
there is widespread alarm at the rapid rate at which the 
establishments are now being deprived of workmen. 


Government Work in the Iron and Allied Trades. 


The call on all sides is still for munitions materials. 
In some departments further orders are submitted quicker 
than clearances.are effected. In certain of the district 
trades outside the iron and steel trades proper, it is, how- 
ever, remarked this week that the new list of Government 
contracts guaranteed by the Board of Trade is considerably 
smaller than those which have gone before. Reports 
which district manufacturers outside the iron trade have 
received this week from the Army depéts are to the effect 
that_very large stores have been accumulated of all sorts 
of material. Again, it is being said that except in respect 
of certain classes of work the orders of the future will not 
be on the scale of the past. How far these reports are to 
be regarded as definitely authoritative it would perhaps 
be difficult to say. It may be that their authors are 
wrongly informed. I only give the information for what 
it is worth, just as it reaches me. As directly opposite to 
the intelligence I have just communicated, it is an out- 
standing ana reliable fact at date, particularly in the rolled 
steel trade, that representatives now resident in this 
district of the Government Departments of France and 
Italy are peculiarly eager in their efforts to get iron and 
steel deliveries under contract. One of the greatest 
hindrances in: filling oraers for manufactured iron and 
steel at date which producers hereabouts have to face is 
the continued difficulty of getting raw materials. 


Pig Iron Trade. 


In the pig iron trade the tendency in some 
quarters is towards further dearness in prices. Coke 
contracts running out are renewable only at extra cost, and 
pig iron makers naturally look to recoup themselves for 
their increased contract expenditure. Most of the furnaces 
have orders for three or four months’ full output already 
booked, and the bulk of the tzaders are in no hurry for 
further commitments, unless they can get exceptionally 
good prices. Despite the considerable stocks on the 
ground in Northamptonshire and Staffordshire of forge 
pigs, smelters are very firm. In some cases sales are, it 
is alleged, being made at a premium on the Government 
fixed maxima, and no makers on the open market will sell 
for less than the maxima. Quotations are named this week 
as :—Steffordshire part-mine forge iron, 92s. 6d. per ton ; 
special Staffordshire all-mine hot-air iron, 160s. per ton ; 
cold-blast pigs, 180s.; Derbyshire forge pigs, 91s.; and 
Northampton forge, 88s. 6d. Large transactions were 
recorded in foundry iron on *Change to-day—Thursday 
—in Birmingham, lergely for various machine purposes 
connected with the war. South Staffordshire smelters 
stated that they were finding considerable difficulty in 
filling orders for export. Licences are not difficult to get, 
though subject to delay, but it is found to be almost 
impossible to arrange for shipment, even when the railways 
are willing to carry the iron. 


Finished Iron Trade. 


In the finished iron trade export merchants are 
willing to purchase larger quantities of iron than the 
manufacturers much care to undertake. A very good 
bulk of work continues to be recorded by the bar iron 
makers. Strong working-up sheets, hoops, tube strip, and 
small rounds are also in brisk inquiry. Marked Stafford- 
shire bars are still quoted £15; Earl Dudley’s brand, 
£15 12s. 6d.; and unmarked bars, delivered Birmingham 
or equal, and North Staffordshire bars, both £13 15s. 
net and f.o.t., Government maximum. Tube strip is 
quoted £14 5s, per ton, hoops remain at £17 5s. to £18 5s. 
per ton, and nail rods £17. Unhappily, the galvanised sheet 
trade appears to be rapidly approaching stagnation. 
Prices now range about £29 per ton for sheets of 24 w.g. 
f.o.b. Liverpool or other equal-distanced outports. A few 
transactions were recorded to-day. —Thursday—on’ Change 
at £30 to £31, but these were decidedly maximum rates. 
In view of the extreme dearness of semi-manufactured 





steel as a raw material and because also of other extreme 
difficulties attaching to output; the rate of production is 
becoming smaller and smaller, and additional mills are 
closing down. And this notwithstanding an active demand. 
Some of the principal galvanised sheet makers are under- 
stood to be taking counsel together as to future prices 
and regulation of output. Black sheets, doubles, are 
quoted £17 10s. to £18. 


Steel. 


Rolled steel remains exceptionally scarce. The 
bulk of current deliveries are in fulfilment of contracts 
entered into months ago. This fact alone argues how 
busy makers are. A heavy demand continues, and many 
works show little disposition to accept orders at the Govern- 
ment scheduled rates. The shortage of supplies of raw and 
semi-manufactured steel is very acute. Finished steel 
mills, oppressed with orders calling loudly for execution, 
are even idle at date for want of billets and sheet bars, 
alike Bessemer and open-hearth qualities. The output of 
semi-manufactured steel at date is wholly inadequate to 
the market’s requirements. Fancy prices are offer-d by 
consumers of soft billets and bars, but supplies continue 
as scarce as ever. Prices of native sheet bars are quoted 
£12 10s: to £12 15s., and billets £12 to £12 5s. per ton. 
Rolled joists and sections are quoted £11 2s. 6d. f.o.t. 
and net—maximum price. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general position in the iron and steel trades 
remains almost unaltered, except that the volume of 
merchant business is diminishing. This is not so much 
because there are few buyers but because there is not the 
same large amount of material to deal with, and, of course, 
because of the artificial restrictions which fall much more 
heavily on merchants than upon either producers or 
consumers. Many of the former are in the happy position 
of having already made more profit for the year than 
they will be able to retain under the scheme of taxation 
of war profits, and they can afford to be quite comfortable 
whatever may happen during the remainder of 1916. 
On the other hand, the consumer as a rule is working for 
Government, and does not care what price he pays for 
his material. It will therefore be seen that the old safe- 
guards connected necessarily with the competitive system 
of industry are in a large measure removed, and it will 
be interesting to see how we get on without them. 


Pig Iron. 

The opinion that at the end of June a movement 
in an upward direction will take place in foundry iron is 
gradually getting stronger, although one may hope for 
the sake of the traditions of the trade that any rise per- 
mitted by the authorities will apply not to Scotch iron but 
only to common foundry iron. The former is already 
extravagantly dear compared with the latter, and one 
would not care to see the difference accentuated. Under 
ordinary conditions one might expect to see quite a rush 
to buy common foundry iron for July-September or 
July-December delivery, but of course no such movement 
is possible under the actual conditions; for sellers, 
having no chance of gaining anything by a possible fall, 
will not sell forward unless protected against a rise, and 
consumers may just as well wait to purchase their require- 
ments as they need them. Up to the time of writing 
there is no word of any settlement of the Cleveland iron 
trade dispute. The representatives of the merchants 
interested in the trade had an appointment with the 
Ministry of Munitions on Wednesaay, and it is still hoped 
that in the end the objectionable clauses in the Com- 
mittee’s certificate will be withdrawn or so modified as to 
make it practicable for merchants to accept them, and, if 
not, many of the merchants are fully determined to close 
up their business in Cleveland iron and leave producers 
and consumers to get along together as best they may. 
The Committee seems to take rather a narrow view of 
merchants’ profits, for in one case ls. per ton was objected 
to. Now, the merchant pays cash and his customer takes 
about three months’ credit, so that with iron at 82s. 6d. 
per ton, and interest at 5 per cent., the Is. per ton only 
just covers the cost of the credit. I am left wondering 
what sort of profit the maker gets out of the 82s. 6d. per 
ton at the furnace. In the local foundry iron market 
there is very little change. Possibly the feeling in Derby- 
shire iron is firmer, and sellers of Staffordshire iron are 
now asking 94s. per ton delivered here, whereas last week 
this iron could have been bought at 93s. Readers will 
remember that the maximum limit on Staffordshire iron 
is 5s. per ton more than it is at present on Derbyshire 
and Lincolnshire irons. Of the latter class of foundry 
iron none is being offered here. Scotch iron has now 
become a retail trade in Manchester, and one looks forward 
to the time when it will be sold by the pound over a 
counter and wrapped up in brown paper. The consumer 
is bitterly resentful of the difference between Scotch and 
common iron, and I believe he would quite welcome a 
rise in the latter in order that this difference might be 

reduced. 


Semi-steel. 


There is plenty of demand for semi-steel, but no 
supply, and very considerable anxiety is felt as to the 
future. It would be possible to arrange a price for 
American material, probably at £14 10s. for 2in. and £14 
for 3in. or 4in. billets, but although buyers might in some 
cases be willing to pay this tremendous figure if they could 
depend upon the arrival of the material at any definite time, 
they cannot do so when the time of arrival is absolutely 
uncertain. Theimporter can buy the steel in America but 
all he can do in the matter of delivery is to promise that 
the shipment shall be made so soon as room is available. 


Serap. 
The demand for foundry scrap is still very 
unsatisfactory, and but little business is put through, 





but dealers, are fairly confident that they will get their 
price in the ‘end, and will not quote less than 102s. 6d. for 
the best qualities. With regard to wrought scrap the 
position is quite different. It is easy enough to sell any 
quantity at £6 10s., and a large business has been done, 
but dealers are now inclined to wait before entering into 
further engagements until they see what quantity of scrap 
is likely to come in. Of course there is very little ship- 
breaking now going on, and there will not be any to speak 
of while freights are so extravagant ; for, however costly 
an old steamer may be to run, the freights available 
give good profits to the owner. Dealers ask £6 15s. and 
£7 for wrought scrap and are not anxious to take any 
orders at these prices. Steel scrap is rather better, there 
being some demand for it from South Wales, and buyers 
there have paid up to 100s. on trucks here, or equal to 
nearly 112s. 6d. delivered. Meanwhile Sheffield expects 
to buy at about 95s. T are too plentiful, and the 
hot weather causes a diminution of the consumption, so 
that the market is weak. 


Finished Iron and Steel. 


Prices in the finished material department are 
about as they were. Steel bars are scarce and difficult 
to obtain. Lancashire iron bars are quoted at £14 10s., 
less 2} per cent. for delivery anywhere within the country. 
Steel plates are in good demand. 


Metals. 


In spite of the drop instandard copper, strong sheets 
have not been reduced. The market is altogether in an 
anomalous condition, electrolytic having been put up and 
best select ingots put down. Merchants here quote £156 
net for ingots and £174 for sheets. Tin has been weaker, 
and for small lots English tin, delivered in Manchester, 
merchants quote £202. For spelter the price is £107 and 
for lead £34 per ton. 


Barrow-tn-Furngss, Thursday. 
Hematites. 


All through North Lancashire and Cumberland 
there is the utmost activity noticeable*in the hematite 
pig iron trade. Makers with their hands full of contracts 
are pressing their plant as hard as they can in order to 
maintain a high rate of output. The unfortunate part 
of it is that they are not able to put in motion a certain 
amount of their plant on account of the restricted supply 
of raw material, ore, and also labour, but it is hoped there 
will be an improvement in these respects shortly. Re- 
cruiting of ore miners has been stopped and some men are 
being obtained from other trades to put into the mines. 
A big lot of men, however, is necessary before any — 
ciable difference can be made in the output of iron. 
are now 26 furnaces in blast. A large bulk of the iron is 
put into prompt use at Barrow or at Workington steel 
works. Special irons are being sent away inland, but 
shipments are very quiet, especially so far as Barrow is 
concerned. Deliveries have been made now and again to 
France, but no other iron is being exported. Prices 
are at the maximum rate, with mixed numbers of Bessemer 
iron at 127s. 6d. per ton net f.o.t., and special brands are 
at 140s. per ton. Warrants are idle at 115s. per ton net 
cash. 


Iron Ore. 


There is a little more activity in the iron ore trade 
and a rather better tonnage is being raised. Much more 
ore, however, is required on local account alone, and 
deliveries outside the district are being restricted as much 
as possible. Good average qualities of native ore are at 
21s. to 30s. and the best ores are at 38s. per ton net at 
mines. Spanish and Algerian ores are at 38s. per ton 
delivered to West Coast furnaces. 


Steel. 


In the steel trade the whole of the attention of 
makers is being given to the making of steel for war 
munitions in one form and another, and most of the mills 
at Barrow and at Workington are rolling steel on this 
account, whilst the foundries are busily employed. No 
rails are being rolled, business in rails at present_ being 
largely in American hands. Prices are, however, quoted 
here at the maximum rates, heavy rails being at £10 17s. 6d. 
per ton, with light rails at £11 10s. to £12 5s., and heavy 
tram sections are at £11 15s. per ton. . Billets are a good 
trade on munition account, and the quotation is £12 per 
ton. 


Shipbuilding and Engineering. 


There are no new features in these trades with the 
exception of the new summer hours which came into force 
on Sunday morning last. The works are running here 
night and day, Sundays as well. Generally speaking, the 
men have accepted the new condition of things with 
approval, and it is thought that the scheme will work all 
right after the first few days. 


Fuel. 


The demana for coal is brisk and the quotation 
for good steam sorts is 22s. 6d. per ton delivered. Hous# 
coal is in lessened demand at 22s. 6d. to 368. per ton 
delivered. East Coast coke is at 32s. to 38s. and Lanca- 
shire coke at 31s. per ton. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Defective Time-keeping. 


THE majority of-the workmen.on the North-East 
Coast are giving most loyal support to their employers 
and to the country in the work which is so necessary for 
the manufacture of war materials, but unfortunately 
there are exceptions. During the past few weeks there 
has been quite a number of prosecutions at the Northern 
Tribunals against men who have without cause absented 
themselves from work, and this has brought from the 
Minister of Munitions a letter of a Ae avs to workmen to 
keep better time. Were it only individual loss that was 
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sustained by these men it would not be of so.much con- 
sequence, but in nearly every instance their absence 
throws other men idle, and very often some important 
machinery out of use. At present the tribunals are en- 
deavouring to stamp out the practice of bad timekeeping 
by the infliction of heavy fines, but more effective still 
would be an appeal from organised societies to which the 
men belong. In all these cases the loss of time is due either 
to drinking or laziness. Often it is explained that the 
offender works regulerly when on the night shift, but 
when his working time is reversed the disinclination to 
rise early leads to lost quarters and sometimes whole 
days; the man earns so much money that he is quite 
content to idle his time at home for a portion of the week. 
He pays no regard to the consequences of his being absent 
from work—of the loss to his fellow-workmen and his 
employers, and more important still to the loss of output 
of material which is so urgently needed to prosecute 
the war to a successful issue. 


A Serious Case. 


A somewhat serious case of alleged slacking was 
brought before the Tees and Darlington Munitions Tribunal 
this week, no fewer than sixteen workmen employed at a 
steelworks being concerned. ‘The charge against them was 
that they did not show due diligence when on duty. It 
appeared that the foreman of the machine shop paid a 
surprise visit between five and six o’clock in the morning 
and found practically all the machines idle. The majority 
of the men were sitting in one or two groups in different 
parts of the shop, while several of the men were absent. 
The men appeared before the management because the 
latter felt that it would be much better if a matter of this 
nature could be amicably arranged in preference to being 
brought before the tribunal. The men were given the 
alternative of either losing the shift or having their cases 
heard before the tribunal. Almost immediately the men 
came to the decision that they would agree to do without 
the shift and not to have anything more said about the 
matter. Later the men got into consultation with a 
member of their trade society and informed the manage- 
ment that they were not going to agree to anything, and 
preferred to be dealt with by the tribunal. The firm 
accordingly brought the men before the tribunal, and 
fourteen of them were convicted. Smart penalties were: 
inflicted, and it is to be hoped they will have a salutary 
influence upon other workmen who are inclined to take 
matters easily. 


Cleveland Iron Trade. 


The Committee controlling the output of Cleve- 
land pig iron is still engaged in its investigation of resources 
and requirements. The position is wholly conditioned 
by the prevailing scarcity in iron. It is believed in some 
quarters that if absolute embargo on neutral shipmente 
is maintained, it will be possible on the basis of the exist- 
ing output to meet both the Allies’ and home requirements. 
But this view is open to question. Home deliveries are 
short all round, but this is explainable in part by the 
scarcity of trucks. The Ministry of Munitions is grappling 
seriously ‘with the many-needed problems involved in 
any extension of the output of pig iron. The original 
mistake was to have allowed furnaces to go out owing to 
the lack of raw material. Since then other difficulties 
have presented themselves until the task of adding to the 
production has become one of much difficulty. There is, 
however, good reason to state that arrangements are pro- 
ceeding for putting in of additional furnaces in this district. 
At present there are sixty-nine furnaces in operation, of 
which twenty-eight are running on Cleveland pig, thirty 
are producing hematite, and eleven are manufacturing 
special kinds of iron. In the home trade a small hand-to- 
mouth business is being done, but the amount of No. 3 
Cleveland pig 6btainable is so small that consumers are 
having to take No. 4 foundry and No. 4 forge, both of 
which qualities are charged at the same rate as No. 3, 
viz., 82s. onsumers cannot cover themselves for 
more than their monthly requirements, makers refusing 
all forward business. The present maximum of 82s. 6d. 
is regarded by makers as too low, having regard to the 
largely enhanced costs of production, and it is hoped that 
at the end of the half-year the Ministry of Munitions will 
consent to an advance. Hence there is no disposition to 
supply iron more than a few weeks ahead. The stock of 
iron in the public store totals 33,637 tons, and practically 
the whole of this amount is being held or carried by shippers 
as a stand-by to cover shipments falling due. 


Hematite Pig Iron. 


The position in the hematite pig iron trade is 
practically on all fours with that of Clevelan. pig iron. The 
scarcity is such that new business for export is well nigh 
impossible. In the home trade buyers are eager, but are 
only able to obtain small lots for immediate needs. Makers 
have no iron whatever to spare, and will not entertain any 
forward business. The export price remains very firm 
at 140s., and the home maximum price is 122s. 6d. 


Iron-making Materials. 


Business in the foreign ore trade continues on the 
quiet side. Under the Government control of chartering, 
freights have been reduced, and boats have come to hand 
more freely. The price of best Bilbao Rubio c.i.f. Tees 
on the Government freight basis of 17s. is around 35s. 
The open market price on a freight of 18s. 6d. is 36s. ‘6d. 
Coke is scarce, and deliveries are being made with difficulty. 


Manufactured Iron and Steel. 


Business in most branches of the manufactured 
iron and steel trades continues in a state of unexampled 
activity, the works being kept running at their utmost 
capacity. Manufacturers who cannot supply some of the 
multitudinous requirements of our Government or. our 
Allies are quite the exception. What may be termed the 
output is constantly increasing, and yet it does not satisfy 
the authorities, who continually press for more. The 
demands can only be met, of course, at the expense of 
general trade, which is being practically squeezed out 
altogether. The majority of the manufacturers now decline 
to deal with any ordi commercial requirements. 
Their order books are full up with Government work 





which will keep them busy for the rest of the year. There 
has been no change in prices this week. The following are 
among the -principal market quotations :—Common iron 
bers, £13 15s.; best bars, £14s. 5d.; double best bars, 
£14 12s. 6d.; treble best bars, £14 19s. 6d.; packing iron, 
£10: packing iron, tapered, £11 15s.; iron ship angles, 
£13 15s.; iron ship and girder rivets, £17 10s. to £18 10s.; 
steel bars, basic, £13; steel bars, Siemens, £13; steel 
hoops, £15; steel ship plates, £11 10s.; steel boiler plates, 
£13; steel ship angles, £11 2s. 6d.; steel sheets, singles, 
£18; steel sheets, doubles. £18 10s.; steel joists, £11 2s. 6d.; 
steel strip, £14 10s.; heavy sections of steel rails, £11 ; 
steel railway sleepers, £12—all less 24 per cent , except 
steel ship plates, steel angles and joists, packing iron and 
iron bars. 


Shipbuilding and Engineering. 


The majority of the larger shipbuilding firms are 
still devoting the greater part of their energies to Admiralty 
work, but the pressure is not so great as it was a few months 
ago. Many thousands of men employed in the yards on 
the Tyne, Wear, Tees, and the Hartlepools have jointly 
made application for a 5s. wages advance weekly. They 
base their claim on the enormous rise in the cost of living, 
which, in the view of many, has reduced the purchasing 
value of a soverign to 10s. An equivalent to a 5s. rise 
weekly is also being asked for by the pieceworkers. The 
various departments of the engineering trades are working 
at full pressure. 


The Coal Trade. 


Few proposals have given occasion for so much 
discussion as the one dealing with the limitation of prices 
of coal exported to France. The position of the coal trade 
has been greatly disturbed, both colliery agents and 
merchants being more keenly engaged discussing the new 
proposal than attending to the usual business of the 
market. What exactly will happen is largely a matter of 
conjecture, but what appears to be generally accepted as 
certain is that the prices agreed upon are based on 20 per 
cent. reduction off the prices which were ruling on the 
market on March 8th last. If this is so, it means a reduc- 
tion in the present list of prices of no less than from 40 to 
50 per cent. It will thus be seen how momentous are the 
proposed limitations. One seemingly obvious result 
emerges, and that is that the ordinary operations of 
*Change will to a very great extent be superseded. Not- 
withstanding this, the whole market is firm. The quan- 
tities of coal of nearly every sort for prompt negotiation 
are very limited, and as the inquiries and orders on the 
market are increasingly numerous, the prevailing tone is 
likely to be sustained for some time. Best steams pass 
daily at 60s. and over for both Durhams and North- 
umberlands, some of the quotations being as high as 
62s. 6d. Seconds of both sorts, as well as smalls, are well 
assured, though a few licences for Blyth best smalls 
having been turned down eased the prices a shade tem- 
porarily. North Northumberlands are still off the market, 
and the prices are purely nominal. The Durham section 
is also in a very strong position all round. Best steams and 
the various qualities of gas coals are very firm, and as the 
supplies are very meagre, no easement is likely. For prompt 
business coking coals continue to be in very heavy request, 
and they are well maintained and firm. The bunker coal 
section is very active, and the prices, which are of an 
improving turn, are very firmly held. Quotations are as 
follows :—-Northumberlands: Best Blyth steams, 60s. 
to 6ls.; second Blyth steams, 50s. to 52s. 6d.; Tyne 
prime steams, 57s. 6d. to 61s.; Tyne prime seconds, 50s. 
to 55s.; North Northumberland prime steams, 50s. to 55s.; 
households for shipment, 40s. to 45s.; Blyth best smalis, 
32s. 6d. to 35s.; Tyne prime smalls, 35s.; ordinary smalls, 
32s. 6d. Durhams: Best gas, 37s. 6d.; second gas, 35s.; 
special Wear gas, 37s. 6d. to 40s.; smithy, 35s.;. coking 
unscreened, 35s.; coking smalls, 33s.; ordinary unscreened 
bunkers, 35s.; best bunkers, 36s. to 37s. 6d. Foundry 
coke, 47s. 6d.; furnace coke, 44s.; gas coke, 27s. to 28s. 








SHEFFIELD. 
(From our own Correspondent.) 
Consignment Problems. 


In conversation with me two or three days ago 
one of the chief officials of a big steel works here referred 
to something that appeared in a recent letter regarding 
the serious problem involved in the very restricted clerical 
staffs with which most firms are having to manage now- 
adays. ‘‘ The point,’”’ he said, ““was by no means over- 
done. Things are in many cases even worse than you 
represented.’’ He emphasised the fact that goods consigned 
by a definite boat—cf course, the railways refuse to handle 
them unless they are—frequently arrive at the docks and 
are sometimes even Lut aboard, only for it to be discovered 
that the vessel has been requisitioned for Government 
service, and added that he had known that to occur four 
times in succession to the same goods. Each change of 
steamer means more correspondence, fresh bills of lading, 
marine insurance rearrangements, and new freight rates 
to be fixed up. One can easily see what this means to 
large exporting steel firms in the way of increased clerical 
work with reduced staffs. He also told me that sometimes 
goods are put back from a vessel on to railway wagons, 


and kept standing on the line for a week, in which case | P 


not only is demurrage charged against the Sheffield firm, 
but extra tarpaulin sheet rents too. Where that. is not 
done the goods are returned to Sheffield at the expense of 
the sender, who has to commence the operation all over 
again, with the possibility of the same futile result. Of 
course, the railway people say it is not their fault, and it 
certainly is not ; but it illustrates the extreme difficulties 
under which export business is being conducted and the 
need for large firms keeping together reasonably good 
clerical stafis—if they can. 


Further Export Prohibitions. 


Sheffield manufacturers were naturally much 
interested in the latest proclamation regarding the pro- 
hibition of certain exports, because a considerable portion 
of it related to steel and manufactures thereof. This 





Order consolidetes previous proclamations and makes 
amendments and additions. The full list of 600 scheduled 
goods falls into three groups. In the first, relating to all 
destinations, are included iron ore, pig and scrap iron, 
steel ingots, blooms, slabs, bridge and pier work, structural 
and sectional material, scrap, flats, rounds and squares— 
except carbon steel for tools and mining purposes—tubes, 
wire rods, sheets and plates, steel and tools containing 
tungsten or molybdenum, steel rails, sleepers, springs and 
axles for railways, tungsten and brass drawn tubes. In 
the second group, referring to all ports and destinations 
abroad other than in British Possessions and Protectorates, ° 
there are included files, coal, portable forges, nickel ore 
and alloys, steel and manufactures. of steel containing 
chrome, cobalt, nickel or vanadium, railway wagons and 
their component parts—except steel springs, wheels, 
axles and tires—and vanadium. The third group affects 
exports to all destinations in Europe and on the Mediter- 
ranean and Black Seas, other than France and French 
Possessions, Russia, Italy and Italian Possessions, Spain 
and Portugal, and to all ports in any such foreign countries 
and to all Russian Baltic ports. In this case the goods 
include twist drills, wire-winding machines, terne plates, 
spades and shovels, railway material not included in other 
classes, pick axes, copper ore and certain manufactures 
thereof, hack-saw blades, machinery for metal working, 
ditching and trenching, and acetylene burners. A perusal 
of these items will show how very extensively Sheffield 
manufactures are concerned. 


Work of the Cutlers’ Company. 


That reminds me that, following a reference last 
week to the question of permits to export certain steel 
goods, I mentioned that the matter would probably be 
touchea upon again this week. There seems no doubt that 
we are face to face with something that has the appearance 
of a shortage of steel. It must not, however, be supposed 
that that has any effect upon the supply of shells. It has 
not. In that direction there is no anxiety. The output 
was never so huge as at the present moment, and it will 
be increased to just the extent requisite, with an ample 
margin to spare. The squeeze that some fear would be 
felt in quite a different direction, though it is probable 
that even that fear will prove to have been needless, for 
greatly extended provision is being made by the installa- 
tion of new melting and finishing plant, and more will 
follow. It is possible, of course, that the supplies of con- 
structional and mild stee] may suffer, and should that prove 
to be the case it would be private general industry, not 
war requirements, that would be affected. But, as pointed 
out last week, whilst private trade may be moving within 
narrowing limits, there is a tremendous amount of life 
in it yet. This applies to export as well as the home 
branches. As regards the former, the efforts of the Cutlers’ 
Company to secure concessions in the export of certain 
kinds of carbon steels have been-so successful, in spite 
of the rather ominous appearance of the prohibitions 
mentioned in the previous paragraph, that the Committee 
which has done such good work for so long in supplying 
certificates declaring that steel and manufactures of steel 
submitted to it as exports contain neither tungsten, 
molybdenum nor vanadium, is to continue that work 
apparently indefinitely. There are still, however, certain 
directions in which extensions of these privileges would be 
very greatly appreciated by manufacturers if they could 
only be secured from the powers that be, and there are 
hopes that such extensions may be secured. Further 
than that, I cannot at present go. Of course, contem- 
poraneously, authority to issue similar certificates is 
vested in committees at Birmingham, on the Tyne and 
on the Clyde, but it seems not improbable that the work 
at Sheffield, where the initiative was taken, may become 
of a more important nature than ever in the not distant 
future. 


Distinguished Visitors. 


- In Sheffield, where the Commonwealth Premier, 
Mr. W. M. Hughes, is expected on a short visit in a few 
days, there have recently been several distinguished 
foreign guests, whose interest has been chiefly centred in 
the armament and national munition works here. The 
latest of these visitors consisted of a party representative 
of the Russian Duma. Enormous tonnages of steel, in 
one form or another, have gone and are still going from 
here to Russia. But what I was going to remark upon 
was that a week or so back we had in Sheffiela the members 
of a Canadian Commission on the question of nickel 
supplies. Large quantities of this metal are used in local 
manufactures, but whilst we have always bought a very 
considerable quantity from Canada the major portion 
probably came from Germany. We are doing very well 
without the German supplies, and the desire now is to 
eliminate that source altogether after the war. The 
Commission was, I understand, thoroughly representative ; 
but the result of the investigation into the requirements. 
of a steel district like Sheffield may not be available for 
some time, even if it is made public at all. There seems 
little doubt, however, that in future a much increased 
and regular market might be created for Canada, and that 
the Dominion would he very well able to meet all needs 
by a policy of development of its resources. 


Round the Works. 


In the lighter branches of the steel trade the 
ressure for the filling of contracts for the Government and 
our Allies in the way of knives, tools, razors and scissors 
was never so great. Surgical instrument makers, too, 
are-very active indeed. To meet the demand for scissors 
seems quite impossible, in spite of very considerable aid 
in the shape of “blanks” and:a general extension of 
facilities. 'The requirements of the military for men for 
active service are making the position of these. manufac- 
turers very trying, and strenuous efforts are being made to 
prevent the debadging of men whose skilled labour is 
essential if supplies for the troops are to be maintained. 
Taking a general view, new overseas business includes 
steel for Coonoor, Bombay, Sydney, Wellington, Singapore, 
Osaka, Yokohama, Kobe, Hankow, Shanghai, Hong-Kong, 
Havana and Moscow; files for Bombay, Rangoon, 
Calcutta and Lagos; tools for Quebec, Calcutta, Victoria 
(B.C.), Montevideo and Demerara; saws for Colombo 
and Pernambuco ; machetes for Havana, and cutlery for 








448 


THE ENGINEER 





May 26, 1916 











Trinidad, Bissas and Monrovia. Amongst Corporation 
contracts placed here just recently are two for the Glasgow 
tramways, one being for points and crossings and special 
trackwork, and the other for steel tramcar tires, over the 
next six months. Business with Ireland, which was 
temporarily dislocated by the revolt in Dublin, has now 
been fully resumed, the demand for all kinds of tools and 
implements, wire in various makes, cutlery, &c., being 
brisker even than befere. It appears that after all there 
is no immediate hope of a general six-day week for muni- 
tion workers, much as the principal firms here favour the 
* suggestion, which was made by the Minister of Munitions 
on the recommendation of the Health of Munition Workers’ 
Committee. A communication just received here from the 
Department concludes :—‘‘ However, the question of the 
general stoppage of Sunday labour throughout the country 
is one of great magnitude and complexity, and although 
the Department is fully alive to the importance of this 
question, it has not been found possible, owing in some 
cases to the extreme urgency of work and in others to the 
necessarily continuous nature of the process, to issue any 
general order stating that no work must be done on 
Sundays.” 


Iron, Steel, and Coal. 


There is a feeling here that means may soon be 
found now for expanding the output of both East and 
West Coast hematite pig iron, which presumably implies | 9 
that more probability exists of something being done in 
the way of improving the labour supply at the ore mines, 
as well as at the furnaces. The need of the latter, it is 
believed, is likely to be increased on hematite, for which 
there is a very strong demand indeed in this centre, par- 
ticularly for special makes. Otherwise there is an absence 
of activity in the iron markets locally, most noticeable 
in Derbyshire and Lincolnshire makes. Values, however, 
remain quite firm upon the official maxima, which will 
see no change until after June, at any rate. The position 
of billets shows little change. Not go much business is 
passing in the scrap market, but prices are very well 
held at round £5 10s. for good heavy steel and round 
£6 12s. 6d. for wrought iron. Shell bar ends for re-rolling 
have been’ much in request. As regards coal, steams 
keep strong and active. Collieries’ order books are very 
full for inland deliveries on account of contracts, and there 
appears to be more open market business about. Against 
this, however, there is an increase in the number of licences 
granted for export from this district, and shippers are 
pressing for supplies, so that any loose lots are quickly 
snapped up. For best grades of accommodation lots 
36s. per ton at pit has been offered for South Yorkshire 
hards, or just double the figure permitted under the 
Act for inland sales. But, generally speaking, very little 
business can be accepted at these fancy prices. For 
small fuels the position is steadily worsening. Practically 
nothing is on offer on the open market now, and works 
not well covered under contracts have a difficulty in 
securing all they want. Current quotations of steam coal 
for inland consumption are nominally per ton at pit as 
follows :—Best South Yorkshire hards, 18s. to 18s. 6d.; 
best Derbyshire hards, 17s. to 17s. 6d.; second quality, 
16s. 6d. to 17s.; steam cobbles, 16s. 6d. to 17s. Coke is 
firm on the maximum price of 24s. per ton on rail at ovens. 
The demand for manufacturing fuel is causing a run 
upon house coal, and it is estimated that from now on- 
wards the ordinary public will find the task of filling their 
cellars for the winter no easy one. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


Tue absorbing topic in the coal trade circles 
throughout the past week has been that relating to the 
introduction of maximum freight rates and coal prices 
for France. So far nothing definite is settled, except that 
the rates of freight for France are ag upon, and it 
is presumed that they will come into operation on June Ist, 
but while this was the date agreed upon no official intima- 
tion confirming this arrangement has so far been received 
from the Board of Trade. The question of maximum coal 
prices has yet to be settled, and the question naturally 
arises whether, in the event of it being impossible to 
decide upon the maximum coal prices by June Ist, the 
date of the maximum freight rates will be postponed. 
The view is held that the two will be introduced together, 
but there is nothing to support this. Coalowners, coal 
exporters and time charterers had interviews last week at 
the Board of Trade. Representatives of the coalowners 
decided to report the result.of their interview to their 
associations and meet again in London on Wednesday of 
this week, by which time they would be armed with full 
powers. The coal exporter, who, of course, had nothing 
to do with the actual question of fixing coal prices, came 
away from the Board of Trade with their worst fears 
and anxieties removed. The proposal of Mr. Runciman 
that the buying of supplies for France should be done 
through one agent in each of the principal districts created 
feelings of alarm, as this was interpreted as eliminating 
coal exporters altogether from French business. Mr. 
Runciman soon smoothed away their fears, however, and 
pointed out that there was no such intention on his part. 
In fact, he admitted that the supply of such heavy quan- 
tities of coal as were necessary for the Allies could not 
be carried out without the co-operation of the various 
coal exporting firms whose business had principally been 
with France. The coal exporters were asked by Mr. 
Runciman to formulate proposals to assist him in carrying 
‘out his scheme, and therefore they appointed a Committee 
with Sir D. M. Stevenson as chairman and Mr. T. J. 
Callaghan, of Cardiff, as vice-chairman. South Wales is 
well represented on the Committee with five members. 
One of the chief proposals made by this Committee con- 
cerns the remuneration of coal exporters who arrange to 
supply coals for France. This is fixed at the rate of 5 per 
cent., but with a maximum profit of 1s. per ton. It is 
understood that for the purpose of arriving at this the 
exchange is to be taken at 28.50f. to the £1, while the 
exact money profit on each description of coal will be 
adjusted to the prices which will ultimately be agreed 


-Coalowners’ Association on Tuesday 





upon. Coalowners and other representatives of colliery 
companies d on the cc cial side met at Cardiff 
on Monday to consider what proposals should be formu- 
lated concerning maximum prices for coals for France. 
The suggestion of Mr. Runciman that these should be 
the prices ruling on the market on March 8th last, less 
20 per cent., was not considered adequate, and therefore 
it was put forward that a more reasonable scale would be 
the prices ruling on June 30th, 1914, plus 10s. per ton. 
This proposal came before a meeting of the members of the 
and was adopted, 
and a Committee was appointed with full powers to deal 
with the whole matter on behalf of the Association. It 
was arranged that the members of this Committee should 
meet the representatives of other coalowners’ associations 
in the United Kingdom on Wednesday of this week in 
London prior to a further interview with the Board of 
Trade. 





A Comparison of Prices. 


How the proposal of the coalowners compares 
with the approximate prices under Mr. Runciman’s 
scheme, viz., 20 per cent. less than prices on March 8th, 
and with current market prices, is shown as follows :— 


Current Coalowners’ Prices on 
market si ited March 8th, 
joes, pr ices, less 20 | a 
Ordinary second Admiralties 55s. 8.6d. .. 25s, 3d. 
55s. 268. 6d. 23s. 
Rest Monmouth Black Veins 52s. 6d. to 55s. 278, 6d. 24s, 6d. 
Western ne 52s. 6d. to 55s. 26s. 3d. 248. 6d. 
Best Eastern Valleys 1. Ls 528, 6d. to 55s. 25s. 6d, 23s. 3d. 
Best steam smalis .. .. .. 338. to 33s 6d 2s. 13s, 6d. 
Second steam smalls . 82s, to 33s, 20s. 6d. 128. 9d, 
Cargosorts .. .. - 228, to 27s, 18s. 10s. 


It will thus be seen that the prices suggested by the 
coalowners are substantially highér than those put forward 
by Mr. Runciman, particularly in the case of small coals, 
shipments of which are very heavy to France. The coal- 
owners contend that higher figures than those proposed 
by Mr. Runciman are warranted. The proposal does not, 
as a matter of fact, concern those collieries which supply 
Admiralty quality coals, as their prices are already fixed. 


Foreign Coal Exports. 


The inevitable result of increased activity in 
shipments, on behalf of the British and Allied Govern- 
ments is a falling off in the quantity dispatched to neutral 
destinations. This was the case last week. The returns 
of foreign coal shipments shows that the aggregate from 
South Wales ports was only 284,011 tons, as against 
351,417 tons in the corresponding period of last year, and 
only 9 per cent. went to neutral countries. Cardiff sent 
away 131,887 tons, as against 200,929 tons a year ago, 
and Newport cleared 59,312 tons compared with 85,855 
tons. Swansea and Port Talbot dispatched rather more 
coal than a year ago. Swansea shipped 55,682 tons, 
which was an increase of 16,696 tons, and Port Talbot 
sent away 37,130 tons, which was 11,483-tons better than 
the same week of 1915. 


Anthracite Wages Award. 


The award of Judge Arthur O’Connor concerning 
the inquiry into the 5 per cent. inquiry has been received 
and is against the men’s contention. In his award Judge 
O’Connor ‘sets out very clearly the facts relating to this 
question so far as it was possible to obtain them, and the 
document is extremely interesting as supplying in concise 
form an immense amount of information regarding wages 
in the coalfield during the past thirty-five or forty years. 
He states that it may appear that much of what he has 
written is prolix, jejune and unnecessary, but this matter 
has for so long been the source of irritation so widely 
spread that it seemed desirable by a detailed examination 


| of the development of the relations between employer and 


employed from the begi to show those who have 
honestly agitated the question that they have been under 
a false impression. The Council of the South Wales 
Miners’ Federation considered the award on Monday. It 
was decided to accept it, and it was resolved in carrying 
out the necessary adjustment of the percentage in the 
anthracite district that the figure of 45.78 be added to 
the standard instead of 50 per cent. which the workmen 
thought they were entitled to under the agreement of 1915. 


Miners and Independent Chairman. 


An extraordinary position has arisen regarding 
the wages question in the South Wales coalfield. The 
miners recently made application for 15 per cent. advance 
and the owners applied for 74 per cent. decrease in the 
wage tate. At the last meeting of the Conciliation Board 
the parties failed to agree and the matter was referred 
to the independent chairman. A meeting was therefore 
fixed for Thursday this week, at which Lord Muir 
Mackenzie, the independent chairman, would be present 
to hear the arguments and base his decision. In the 
meantime, however, Lord Muir Mackenzie, under the 
impression, no doubt, that he would be assisting the parties, 
sent a letter to the secretary of the Coalowners’ Association 
and the secretary of the South Wales Miners’ Federation, 
in which his Lordship gave his view as to what the equiva- 
lent selling price to the minimum should be. This is a 
matter upon which there has been considerable difference 
of opinion between the employers and the men, and, in 
fact, it was only a week or so ago that the miners’ leaders 
altered their view and thought that the equivalent selling 
price should be fixed. They argued that it should be 
fixed according to the decision of Sir David Dale in 1903, 
while the owners contended that this was impossible, as 
the cost of production had so greatly increased. The 
Executive Council of the Miners’ Federation considered 
Lord Muir Mackenzie’s letter on Monday, and expressed 
regret that he should have given an opinion upon their 
application for a variation in the wage rate before having 


the matter discussed under his presidency. The Council 


was therefore of the opinion that having done this it 
rendered it impossible for him to adjudicate upon the 
application. It was decided that their resolution should 
be sent to Lord Muir Mackenzie, the Coalowners’ secretary, 
and the President of the Board of Trade, the latter being 
asked to meet a deputation of the workmen in order to 
the deadlock created. It is very evident that the men’s 
leaders are very dissatisfied with the figure which Lord 





Muir Mackenzie in his letter had apparently fixed as tho 
equivalent to the new minimum, and seeing that it would 
operate to the men’s paralierags in their q ower 
for an increase of 15 per cent, in the wage rate, they take 
the strong line of practically refusing to submit their 
claim to Lord Muir Mackenzie. 


Current Business. 


Day-to-day operations have been on very 
insignificant lines, and have only been in the way of 
small lots for loading this month, and for these the market 
has ruled firm. There has been considerable difficult y 
in getting coals released ; in fact, the better qualities hav: 
been practically unobtainable. There has been no dis 
position on the part of buyers to operate ahead wit), 
the scheme in the air for limiting prices for supplies for 
France, ana the uncertainty which such a step inevitabl) 
introduces into the market. Coalowners take the view 
that such action will not affect ordinary market business 
and values, and that, should a similar procedure be 
followed regarding Italy, the probability is that free coals 
will command a very high figure For this reason their 
quotations for June are fully on the lines of those for 
prompt coals, although at the moment there is next to 
nothing being done for next month. Leading Monmouth 
shires are all quoted at 52s. 6d. to 55s., and there is no 
falling off in bituminous qualities. Smeils particularly 
are strong on the basis of 33s. to 33s. 6d. for best bunkers, 
ana other qualities in proportion. Patent fuel is nominal, 
while pitwood has shown a marked improvement and is 
now 48s. to 50s., with signs of further advancing next 
week as supplies are not coming along freely. 

LATER. 


It seems that the Committee appointed by the South 
Wales coalowners at its meeting on Tuesday, with full 
powers to act on behalf of the Association in the matter of 
limited coal prices, decided not to act on the recommenda- 
tion of the colliery salesmen that the maximum prices 
should be those on June 30th, 1914. Instead, it decided 
to submit to the President of the Board of Trade the 
suggestion that the maximum prices should be 30s. in 
the case of large coals and 20s. for smalls. These figures 
are higher than those of the President of the Board of 
Trade, who proposed the prices ruling on March 8th last, 
less 20 per cent. The increase is most conspicuous in 
the case of smalls, which under Mr. Runciman’s scheme 
amounted to about 13s. 6d. It is expected that, although 
nothing definite is known regarding fixing relative values 
of particular grades of coals, market conditions will be 
the chief factor in determining values when purchases 
are made by the French agent appointed. The fact that 
coal prices are to be limited is beginning to exercise 
some effect on the market for June shipment, although 
very little business has so far Quotations 
have not as yet materially altered. Freight rates, how- 
ever, are weakening, and values for Gibraltar and Lisbon 
are 15s. lower as compared with a week or so ago, when the 
rates were 65s. and 55s. respectively. Genoa options at 
85s. show a fall of 7s. 6d. Bordeaux at 57}f. marks a 
reduction of about 10f. and Rouen at 33s. 6d. is 6s. 6d. 
down on rates of a week ago. The freight market is, 
however, very unsettled. Neutral owners are apparently 
determined not to submit so readily to the rates fixed by 
the Board of Trade and British shipowners for French 
ports. Local brokers have received instructions from 
Scandinavian owners to fix their boats for Spain or 
Portugal at certain rates, and, failing that, not to charter 
at all. The intention evidently is to hold aloof from the 
French trade. Merchants, however, are not seriously 
disturbed at the moment by the attitude adopted by 
neutral owners, which amounts to — in the nature 
of'a threat to lay up. Other owners talk of sending their 
vessels to the States, but it is evident that if this course 
is adopted to any extent rates there will fall, and, in fact, 
will find their level wherever owners decide to send their 
vessels. It is possible that the action of neutral owners 
will, if persisted in, cause temporary trouble of a material 
character probably to shippers, but exporters are fairly 
confident that in time owners will realise that the limited 
rates to France are good—in fact, too good to tempt 
owners to lay up boats. 


Evading Licence Conditions. 


~ The Coal Exports Committee has drawn the 
attention of coal exporters, through the Chamber of Com- 
merce, to the case of an attempt recently made to export 
Staffordshire coal under a licence granted for South 
Wales coal. By the time the Committee was able 
to take any action the coal was already lying at 
the Cardiff docks, and rather than burden the rail- 
ways by — it back to Staffordshire, it was allowed 
to be exported to France. The Committee, however, 
makes it known that in future this practice will not be 
tolerated, as quite apart from the serious character of this 
evasion of the conditions of the licence, it is impossible 
for any effective control over the allocation of the coal 
throughout the country to be exercised if without the 
knowledge of the Committee coal.for export is suddenly 
to be drawn from such unusual and unauthorised quarters. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 54s. to 55s.; ordinaries, 
54s. to 55s.; best drys, 52s. 6d. to 55s.; ordinary drys, 
47s. 6d. to 52s. 6d.; best bunker smalls, 33e. to 33s. 6d.; 
best ordinaries, 32s. to 33s.; cargo smalls, 25s. to 27s.; 
inferiors, 22s. to 25s.; washed smalls, 38s. to 40s.; best 
Monmouthshire Black Vein large, 54s. to 55s.; ordinary 
Western Valleys, 54s. to 55s.; best Eastern Valleys, 
52s. 6d. to 55s.; seconds Eastern Valleys, 50s. to 52s. 6d. 
Bituminous coal: Best households, 23s, to 24s.; good 
households, 22s. to 23s.; No. 3 Rhondda large, 55s. to 
60s.; smalls, 33s. to 35s.; No. 2 Rhondda large, 48s. to 
493.; through, 38s. to 40s.; smalls, 27s. to 28s.; best 
washed nuts, 36s. to 40s.; seconds, 33s. to 36s.; best 
washed peas, 33s. to 35s.; seconds, 30s. to 32s. 6d.; patent 
fuel, 50s. to 55s. Coke : Special foundry, 62s. 6d. to 
65s.; good eeamdes 60s. to 62s. 6d.; furnace, 50s. to 
52s. 6d. Pitwood, ex ship, 48s. to 50s. 


Newport. 
The market has practically undergone no change 
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exe? that there are fewer transactions passing, especially 
for forward shipment. Prompt parcels are scarce and 
command last top prices, which are virtually nominal. 
The supply of tonnage is heavy and collieries are so fully 
committed that they have little or no free coal to offer. 
Approximate prices :—Steam coal: Best Newport Black 
Vein large, 54s. to 55s.; Western Valleys, 54s. to 55s.; 
Eastern Valleys, 52s. 6d. to 55s.; other sorts, 50s. to 
52s. 6d.; best smalls, 31s. to 32s. 6d.; seconds, 29s. to 30s. 
Bituminous coal : .Bést.-house, 23s. to 24s.; seconds, 22s. 
to 23s.; patent fuel, 50s. to 52s. 6d. Pitwood, ex ship, 
48s. to 50s. 


Swansea. 


The anthracite coal market has displayed no 
variation of note. Arrivals of tonnage have been fairly 
good, so that collieries are well engaged, but actual 
business has been restricted and values have not been 
affected to any appreciable extent. Approximate prices : 
Anthracite: Best malting large, 33s. to 36s.; second 
malting large, 31s. to 32s. 6d.; Big Vein large, 31s. 6d. to 
34s, 6d.; Red Vein large, 25s, 6d. to 29s. 6d.; machine- 


made cobbles, 35s. to 37s.; French nuts, 37s. to 39s. 6d.; 


stove nuts, 36s. 6d. to 39s.; beans, 35s. 6d. to 37s. 6d.; 
machine-made large peas, 23s. 6d. to 25s.; rubbly culm, 
14s. 9d. to 15s. 3d.; duff, 4s. 9d. to 5s. 6d. Steam 
coal: Best large, 47s. to 50s.; seconds, 42s. to 45s.; 
bunkers, 37s. 6d. to 42s.; smalls, 20s. 6d. to 25s. Bitu- 
minous coal: No 3. Rhondda large, 47s. to 55s.; through 
and through, 39s. 6d. to 44s. 6d.; smalls, 32s. to 34s. 6d. ; 
patent fuel, 47s.6d. to 53s. 6d. 


Tin-plates, &c. 


Very active conditions prevail in the local iron 
and steel trades. Tin-plates continue very firm, and with 
production adversely affected and shipments last week 
fairly heavy stocks have suffered. The following are the 
official quotations from the Swansea Metal Exchange :— 
Tin-plate and other quotations: I.C., 20 x 14 x 112 
sheets, 37s.; I.C., 28 x 20 x 56 sheets, 38s.; LC., 
28 « 20 x 112 sheets, 74s.; I.C. ternes, 28 x 20 x 112 
sheets, 62s. to 63s ; galvanised sheets, 24 g., £28 in bundles; 
block tin, £193 per ton cash, £193 per ton three months ; 
copper, £134 per ton cash, £133 per ten three months. 
Lead: English, £33 per ton; Spanish, £31 10s. per ton ; 
spelter, £95 perton. Iron and steel :—Pig iron: Standard 
iron, nominal; hematite mixed numbers, nominal ; 
Middlesbrough, 82s. 6d. nominal; Scotch, nominal; 
Welsh hematite, East Coast hematite, West Coast hematite, 
nominal. Steel bars: Siemens, £13 10s. to £14 per ton; 
Bessemer, £13 10s. to £14 per ton. Steel rails, heavy 
sections, £10 17s. 6d. per ton. : 
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SCOTLAND. 
(From our own Correspondent.) 





Ordinary Mercantile Business. 


THe demand for all classes of material suitable 
for the manufacture of munitions of war is steadily increas- 
ing, and the pressure on the works is heavier than ever. 
Plants everywhere appear to be engaged, more or less, 
either directly or indirectly, on Government account, and 
although the output capacity has been increased, where 
possible, supplies are still inadequate, and arrears on 
non-Government work are accumulating. Therefore, with 
everything else secondary to the call for munitions and 
other supplies necessary for the conduct of the war, the 
position of the ordinary trader is far from enviable, and 
the wonder is that a total elimination has not taken 
place. Difficulties have multiplied until the possibility 
of doing business appear very remote. Supplies are 
scarce, and deliveries cannot be guaranteed. It is true 
that ordinary home business has almost reached vanishing 
point, but, on the other hand, the export trade is limited 
only by the Government restrictions. Material is very 
dear, particularly in view of the cost of freights, but the 
overseas consumer is evidently prepared to pay anything 
for supplies. While the amount of ordinary business 
that is going 1s remarkable under the existing circum- 
stances, numerous contracts are being held up in the 
meantime which will be welcomed when the need for 
munitions is not so pressing. There seems to be plenty of 
vitality in the export trade, and if British producers can 
keep their hold on foreign markets the future position of 
export business will be on a firmer basis than ever. 


Shipbuilding. 


More attention is now being given to the con- 
struction of mercantile tonnage, and the activity at the 
shipyards has increased considerably. Even although the 
eost of building is so high at present there are rumours 
of various crders to be placed immediately. Good pro- 
gress is now being made towards the completion of vessels 
which were delayed by Admiralty requirements. 


Pig Iron. ; 

Scotch pig iron makers are very active. The. 
demand for all qualities has been very heavy, and not 
only sre outputs going away readily, but stocks have beén 
drawn on to supply requirements. The shipping trade 
is, of course, largely curtailed by Government restrictions 
and velues are unchanged. Total shipments for the year 
to date amount to 42,149 tons, showing a decrease of 
24,374 tons over the corresponding period of last year. 
The pig iron warrant market has again been practically 
at a standstill throughout the past week. Buyers were 
again in the market at 90s. per ton, but sellers showed: no 
inclination to transact business even at. that figure. 
Stocks, however, are steadily decreasing, and now stand 
at 34,966 tons, compared with 116,098 tons at the end of 
1915, 


Quotations. ‘ 

The export prices of Scotch makers’ iron are 
unchanged as follow :—Monkland, f.a.s. at Glasgow, 
No. 1, 125s.; No. 3, 120s.; Govan, No.1, 122s. 6d.; No. 3, 
120s.; Carnbroe, Nu. 1, 125s.; No. 3, 120s.; Clyde, Sum- 
merlee, Calder and Langloan, Nos. 1, 130s.; Nos. 3, 125s.; 
Gartsherrie, No. 1, 131s. 6d.; No. 3, 126s. 6d.; Glen- 
garnock, at Ardrossan, No 1, 130s.; No. 3, 125s.; Eglinton, 





at Ardrossan or Troon, No. 1, 126s. 6d.; No. 3, 121s. 6d.; 
Dalmellington, at Ayr, No. 1, 126s. 6d.; No. 3, 121s. 6d.; 
Shotts and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 

There is practically no change to report in the 
position of the Scotch steel trade. Works are employed 
to their utmost capacity, and the demand for steel, 
particularly for shell bars, is unabated. All prices are 
strong, and there is little chance of relief meantime in 
view of the cost of labour ana the dearness of raw material. 
Ship plates are quoted about £13 10s. and angles about 
£14 per ton for basis sizes. . Black sheet makers are heavily 
pressed for deliveries, especially in the case of thin gauges, 
and the output is wholly inadequate for the requirements 
of their own and the allied Governments. Quotations are 
very strong round about £18 10s. per ton, less 2} per cent. 
home delivery, for 7 to 11 b.g. Malleable iron makers 
are running full time and can secure more business than 
they can tackle, and at their own prices. ‘‘ Crown” 
quality bars are quoted £14 per ton net f.o.t. at works, 
but higher prices have occasionally been obtained. 
Wrought iron makers also report good business both on 
home and export account. 


Coal Trade Firm. 

The Scotch coal trade continues to display all- 
round strength. The collieries report heavy demands 
for all descriptions for home consumption. Export 
inquiries are plentiful, but shipying licences are difficult 
to secure, particularly in the case of nuts. Shipments, 
however, in any case are chiefly against ola contracts for 
which licences have already been issued. The home 
demand easily accounts for outputs, and collieries would 
be glad to have more coal available for disposal at current 
rates. Best ells, splints and navigations are quickly 
absorbed, and the recent firmness is more than fully main- 
tained. Collieries in Fifeshire are well booked till the 
end of next month, and with a brisk inquiry from Scandi- 
navian markets values remain firm. Screened naviga- 
tions and steams are particularly firm. The position in 
the Lothians is similar to that in Fifeshire. The aggregate 
shipments from Scottish ports during the past week 
amounted to 215,700 tons, compared with 211,469 in the 
preceding week and 226,175 tons in the corresponding week 
of last year. Ell coal is quoted, f.o.b. at Glasgow, 40s. to 
41s.; splints, 36s. to 45s.; navigations, 39s. to 4ls.; steams, 
28s. to 33s.: treble nuts, 21s. to 22s.; doubles, 20s. 6d. to 
21s. 6d.; singles, 19s. 3d. to 20s.; best screened naviga- 
tions, f.o.b. Methil or Burntisland, 46s. to 50s.; first class 
steams, 42s. 6d. to 45s.; best steams, f.o.b. at Leith, 42s. 
to 45s. per ton. 


Miners’ Wages. 

A meeting of the Scottish Coal Trade Conciliation 
Board was held in Glasgow on Tuesday to consider the 
miners’ application for an advance of ls. per day in 
wages. After failing to come to an agreement, it was 
decided to ask Lord Loreburn to act as neutral chairman, 
and June 6th and 7th were suggested as alternative dates 
for the meeting to be presided over by him should he agree 
to act. In the beginning of April the miners asked an 
advance of 9d. per day and were awarded 3d. by Mr. J. H. 
Balfour-Browne, K.C., as neutral chairman, bringing 
wages up to 9s. perday. This decision did not give satis- 
faction and the present application is the result. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Roya Instirution oF Great Britrar.—Albemarle-street, 
Piccadilly, W. The discourse next week will be delivered by 
Professor Charles G. Barkla, F.R.S. The subject is “ X-Rays.” 
At 5.30 p.m. 

PuysicaL Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
“‘The Correction of Chromatic Aberrations when the External 
Media are Dispersive,” by Mr. T. Smith ; “* Note on the Use of 
the Auto-Collimating Telescope in the Measurement of Angles,” 
by Mr. J. Guild; “* The Viscosity of Colloidal Solutions,” by 
Mr. Emil Hatschek. At 5 p.m. Editing Committee meeting 
at 4.15 p.m. Council meeting at 4.30 p.m. 


TUESDAY, MAY 30rn. 


Royat InstrruTion oF GREAT Britarn.—Albemarle-street, 
Piceadilly, W. Dr. Thomas Martin Lowry, F.R.S., on “‘ Optical 
Research and Chemical Progress.”” (Lecture I.) At 3 p.m. 


TUESDAY, JUNE 6ru. 


Tse InstrruTion oF Rariway SicNaL ENGINEERS (INCOR- 
PORATED).—At the Institution of Electrical Engineers, Victoria 
Embankment, London. “ Faults on Telegraph and Telephone 
Circuits,” by Mr. G. Edmondson. At 2.30 p.m. 


FRIDAY anp SATURDAY, JUNE 9ra anv lori. 


Tue Royat Sanitary InstirvuTe.—90, Buckingham Palace- 
road, S.W. Conference on Sanitary Administration under War 
Conditions. Friday, at 10.30 a.m.; The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “‘The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on “‘ The Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. 
A. B, Ritchie. 3 p.m.: Visits. 


TUESDAY, JUNE 26rn. 


Tue AssocraTION OF SvuPERVISING ELEcTRICcIANS.—St. 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 











THE Royat Sanirary Instirute.—The subject given in 1915 
for the essay in the competition for the Henry Saxon Snell 
Prize was ‘ Suggestions for Improvements in the Sanitary 
Arrangements and eg ewe suitable on Board Ship for (a) 
Passengers and Crew, (b) Cattle and other Live Stock.’’ Seven 
essays were sent in, and they have been brought under the 
consideration of the Council. The adjudicators for the com- 
petition were Dr, W. Collingridge, M.D., Mr. A. Wellesley Harris, 
M.R.C.S., the late Dr. Herbert Williams, M.D., and Mr. J. J. 
Welch, M.Sc., M. Inst. C.E., M.I.N.A., Professor of Naval 
Architecture, Armstrong College, University of Durham, 
nominated by the Institution of Naval Architects. Acting upon 
the advice of the adjudicators, the Council have awarded the 
prize offered of fifty guineas and the Silver Medal of the Institute 
to Dr, Wm. Hanna, M.D., Assistant Port Medical Officer of 
Liverpool, writing under the motto “‘ Nautilus.” 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be aa at the Patent-office Sale 





Branch, 25, South y-lane, W.C., at 6d. 

each, 
The date first given is the date of application ; the second date at 
the end of the : 
te of the 





abridgment is the date of the advertisement of the 
plete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 








INTERNAL COMBUSTION ENGINES. 


10,770. July 24th, 1915.—Liquip Fue. Suppry Apparatus, 
J. Higginson and H. Arundel, Sovereign Works, Stockport. 
This apparatus is situated between the fuel tank and the 
carburetter. The feed to the carburetter is by gravity through 
the outlet A. The fuel tank—not shown—is at a lower level 
and is connected to the apparatus at B. The apparatus is 
charged intermittently with fuel by forming a vacuum inside 
it. This is attained by connecting the pipe C to the intake 
pipe of the engine. At D is shown a pipe for admitting air to 
the apparatus when charged, so that the gravity feed to the _ 
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carburetter may take place. The pipes B, C, D are controlled 
by three valves E, F, G in such a way that when the apparatus 
is drawing fuel from the low-level tank the valves E, F are open, 
while the valve G is closed, and when the apparatus is feeding the 
carburetter the valve G is open and the valves E, F closed. The 
fact that in this state the valve E is closed prevents the flooding 
of the apparatus with fuel in the event of the vehicle taking 
such an angle that the low-level tank comes above the apparatus. 
The means employed to operate the valves consist of a float H 
connected by links to a toggle lever trip mechanism, consisting 
of two arms J, K pivoted at L and connected by a spring M, so 
as to operate the arms with a trigger-like action.— May 3rd, 1916. 


TELEGRAPHS AND TELEPHONES. 


5837. April 19th, 1916.—A THERMIc MicroPpHONE, Naamooze 
Vennootschap de Nederlandsche Thermo-telephoon Maat- 
schappig, of Kruisstraat 7, Utrecht, Holland. 

The microphone comprises two cup-like bodies A and B, 
preferably of metal, connected together to form a sound-box 
and secured by screws C and D toa member E. The member E 
is used also for securing the support F of the heating conductors 
G. Between the support F and the inner wall of the cup-shaped 
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bodies A and B are arranged sleeves H and I surrounding the 
member E. The free edges of the bodies A and B are arranged 
so as to have an annularslot K. Through the slot K and through 
openings N the sound can penetrate from the outside into the 
sound box formed by the bodies A and B and exercise in it 
its action on the heating conductors.—May 3rd, 1916. 


TRANSFORMERS. 


8107. June Ist, 1915.—IMPROVEMENTS IN OR RELATING TO 
O1L-cooLED TRANSFORMERS, The British Electric Trans- 
former Company, Limited, of Hayes, Middlesex, and 
Wilfrid McWilliam, of the same address. 

The object of this invention is to secure the advantage of as 
little exposure of the oil to the atmosphere as possible. A 
casing A having a top wall or cover B is provided with a cylin- 
drical or other shaped trunk extending downwardly into the 
casing A and upwardly above the cover B. This tank C, which 
forms a fluid-tight joint with the cover B, and is preferably fitted 
with a removable cover D, may be opened at the bottom end, 
as shown in the upper illustration, or closed and formed as shown ~ 
in the lower drawing with one or more side openings, with which 
may be associated a filtering and moisture-absorbing medium 
such as filter paper F. By appropriate determination of the 
depth to which the open-ended trunk C shown in the upper 


illustration descends into the casing, or the height of the upper 
edges E in the alternative form of tank shown in the lower 
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illustration, a suitable air space G results, the desired head being 
dependent upon the length of the trunk C. With such an 
arrangement the oil can with increase of temperature be accom- 
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modated in part by the sealed air space G and in part by the trunk 
C to and from which oil can pass with what may be described 
as a breathing action.—May 3rd _ 1916. 


ORDNANCE AND ARMOUR. 


6022. April 22nd, 1915,—-Provectite, H. V. Cuthbert-Keeson, 
20, Brunswick-terrace, Hove, Sussex. 

This is a “diving” projectile—that is to say, one that on 
impact with a water surface will not rebound but dive beneath 
the water. It is provided with a pointed cap to render its 
flight through the air accurate. This cap breaks up on the 
impact of the shell with the water, so as to expose a curved 
channel A in the nose of the shell. The water rushing up this 
channel causes by its reaction the shell to dip beneath the 
surface levei. The cap is perforated as shown. Behind the 
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perforations is a eanvas or such-like lining B. During flight, 
centrifugal force causes this canvas to swell out into the perfora- 
tions and gives the cap virtually a smooth contour. The eap is 
supported on a central pillar C, nicked at D so as to be easily 
broken by the shock of the shell striking the water. This pillar 
is surrounded by a series of sleeves E supporting a button F, 
between which and the interior of the cap the lining B is fixed. 
The rupture of the cap is produced by the pressure of the water 
which enters it through the perforations, and which is held 
within it by the valve-like action of the lining.— May 3rd, 1916. 


HEATING AND LIGHTING. 


100,288 (No. 399 of 1916). January 10th, 1916.—Vaporisina 
Bunsen Ort Burner, The Lune Valley Engineering Com- 
pany, Limited, Meeting House-lane, Lancaster, and 
another. 

A tray A carries a vertical closed upright pipe B, from which 
at a point near its top a coil C opens out, and to which paraffin 
or other such oil under pressure is fed by the pipe D. The coil C 
ends in a union E provided with a nozzle F and a needle regulator 
G. The union E is fixed by a set screw within the end of an 
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open mixing chamber H. This mixing chamber is bent upwards 
and carries a burner tray J having a dispersing plate K. The 
tray is arranged beneath the coil C so that the heat of the 
burning oil may-vaporise the fuel in the coil. 
in the tray A to assist the starting of the burner.—May 3rd, 1916. 


SHIPS AND BOATS. 


7092. May 11th, 1915.—ImMPpROvVEMENTS IN CONTROLLING 
MEANS FOR ELECTRICALLY-PROPELLED VESSELS, Svenska 
Turbinfabriks Aktiebolaget Ljungstrém, of Tinspong. 

A is a hand wheel mounted on an axle B, which is connected ta 

a shaft C by chains and chain wheels B’, The shaft C is provided 





Oii may be burned |- 





with a crank D coupled to a rod E, which is connected to one 
or more resistances, On the shaft C are two cam dises F', on 
which rest gudg Phi ted to bars H H!' and pivoted to 
leversI I’. To the levers are attached rods K K', operating 
switches LL. Knife switches M are provided at the ends of 
the crank at each side, which will also short-circuit the phases, 
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so that they will not only be short-circuited in the resistance, 
but also at the circuit-breakers M in parallel with the resistances. 
A lengthy description is given of the operation of this switeh. 
Resistance is switched in when the shaft is in the central position 
and gradually cut out on movement of the shaft in one direction 
or the other, the switches at the same time being operated 
to make the motor run in opposite directions according to the 
direction in which the shaft is turned.— May 3rd, 1916. 


MISCELLANEOUS. 


968. January 2Ist, 1915.—ApparatTus FOR HyDROGENISING 
Orns anp Fats, H. Lane, The Laboratory, Ashford, 
Middlesex. 

The someravee comprises a high-pressure vessel A surrounded 
by a flue B or steam jacket and containing in the upper half of 
its length a vertical power-driven shaft C carrying square discs 
D, which are provided with blades or beaters E. Above each 
such dise there is a conical annular plate F, the hole at the 
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centre of which is square and of the same size as the dise, Oil 
with the necessary catalyst enters at G, and, together with 
hydrogen entering under po at H, is forced to the top of 
the vessel by the pump J. Falling on the revolving plates D, 
it is sprayed agaifst the cones F, finally returning to the pump 
for a second passage through the apparatus.— May 3rd, 1916. 

6005. April 2ist, 1915.—CHats Jornt, A. E. White, 88-90, 

Chancery-lane, London, W.C. 

Each link of this chain consists of three parts, namely, two 
side bars A A and a pin B. The pin has an enlarged central 
portion C and tapered ends. It is, further, provided with small 
flanges at D and is grooved concavely as at E. Each side bar 
is provided with an open recess F at one end and at the other 
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with a flattened hole G. The link is assembled by driving the 
holes G over the tapered ends of the pin until the side bars abut 
against the edges of the enlarged central portion. The engage- 
ment of the concave groove on the pin with the flattened side 
of the hole G prevents relative rotation, Two links thus 
assembled are united by slipping the tapered ends of the pin 





of one into the recesses F of the other. This is effected in the 

manner shown at H, and is rendered sticable by the presence 

of the coneave groove on the pin.—May 3rd, 1916. 

15,829. November 9th, 1915.—-VaLve For CONTROLLING THR 
Fiow or Steam, AIR OR OTHER ELUID, The Steam Fittings 
Company, Limited, Horton Bridge, Yiewsley, Middlesex, 
and R. J. Me fe 

A is the inlet and B the outlet for the fluid. The valve C by 
means of a projection beneath is loosely supported on the end of 

a hand-operating spindle D, It carries on its stem E a piston F, 

the area of which is greater than that of the valve itself. On the 

top cover G a casing H is mounted, containing a pilot valve J. 





This pilot valve allows fluid from the pipe K to reach the top 
of the piston F, so opening the valve C, or it can put the space 
above the piston to exhaust vid the pipe L, so allowing the valve 
C to close. The pilot valve is controlled by being connected 
to the armature M of a solenoid N, so that the energisation or 
de-energisation of the solenoid respectively causes the main 
valve to close or open.—-May 3rd, 1916, 








THE ACQUISITION OF PATENT RIGHTS. 





The following list of British Patents which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THe ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, a non-enemy proprietor 
the law does not apply. 





On each of six of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees, 





No. 27,473/08.—Distilling and concentrating nitrie acid, &c. 

A process for simultaneously distilling and omer bye. id 

ists in pletely evaporating the mixture of liquids under 
treatment in a retort, leading the mixture of vapours into a 
rectifying column, and introducing into the head of the column 
from a tank the most volatile constituent of the mixture in a 
liquid form in such quantity that a pure vapour of this con- 
stituent is discharged from the column by a as 3 while the 
heaviest constituent flows away from the base of the column. 
Pauling, H., Germany. 

No. 27,643/08.—Ordnance ; g appli breech 
mechanism. A three-part hoisting cage on reaching the gun 
level, discharges automatically a projectile and two powder 
charges into a transfer receptacle, which is mounted on the gun 
eradle and from which the ammunition may be rammed into a 
tilting ammunition cage, also mounted on the gun cradle. 
Krupp Akt.-Ges., F., Germany. Dated April 25th, 1908: 

No. 28,107/08.—Bearings. In order to allow for slight differ- 
ences in alignment of a shaft running in roller bearings, one or 
both of the bearing surfaces are arched or curved. Annular 
shoulders prevent lateral displacement of the rollers. A U-shaped 
cage of sheet metal has projections engaging the ends of the 
rollers or recesses to receive pins on the ends of the rollers. 
Norma Compagnie Ges., and Kirner, J., Germany. 

No. 28,428/08.—Steam engines ; cylinders, heating. Consists 
in providing the cylinder of the terminal exhaust engine described 
with helical or other jackets, imparting a graduated temperature 
to the cylinder from the inlet to the exhaust. Stumpf, J., Berlin. 

No 28,554/08.—Electric lamps; incandescent lamps have 
fiat metal filaments made by pressing or rolling squirted-paste 
filaments of round eross section and in the ae sage! way con- 
verting these into metal by heating. Schaffer, W., Berlin. 
908, 
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Dated January 2nd, 

No. 15,627/09.—Blow-pipe burners. In a welding burner 
the annular passage for the combustibl bet the oxygen 
nozzle and the suction nozzle is of uniform cross-sectional area 
throughout its length. One of the nozzles is provided with ribs 
or projections for ensuring the correct distance between the 
nozzles, and the ribs and the co-acting parts are formed with 
inclined bearing surfaces for rendering the nozzles self-centering, 
one or both nozzles being formed with slender necks for the 
same purpose. Dragerwerk, H., and Drager, B., Germany 
Dated July 20th, 1908. 

No. 15,896/09.—Electric conductors. Conductor windings 
or coils of aluminium or aluminium alloys are insulated by 
immersing the coils in a hot liquid, such as an aqueous solution 
of eaustic soda or sodium carbonate, soda lye, or water,: and 
then rarefying the air in the containing vessel. Kuttner, E, W., 
Berlin. 

No. 15,986/09.—Lubricators. A lubricator consisting of a 
reservoir containing a number of pumps is provided with means 
for testing the operation of any one pump by causing the pump 
to draw from a sight glass, which normally acts as a gauge for 
the reservoir. A pipe connecting the reservoir to the sight glass 
and the pump inlets are controlled by a conical or other valve. 
Friedmann, A. (firm of), Vienna. 
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MAY. 


Naval Incidents. 


Or the purely naval incidents reported 
during the month we may again say that all are of 
a minor character. On the Ist the Admiralty 
announced that two British vessels in the Mediter- 
ranean had struck mines and sunk. One of these 
was the minesweeper Nasturtium and the other the 
armed yacht Aegusa, formerly Sir Thomas Lipton’s 
Erin. Of the two crews thirteen were reported to 
be missing. On the 3rd four Italian destroyers had 
a brush with ten enemy torpedo boats in the Upper 
Adriatic. The enemy fled towards Pola. Seaplanes 
attempted unsuccessfully to drop bombs on the 
pursuing Italians. On the 4th the French submarine 
Bernouilli sank an enemy destroyer in the Lower 
Adriatic. On the 8th a short engagement between 
British and German destroyers took place north of 
Ostend. After a few exchanges the cnemy retired 
into harbour. On the 13th a small British monitor, 
the M 30, apparently while attempting to cuter a 
harbour in the Gulf of Smyrna, was struck by the 
enemy’s artillery. She took fire and foundered. 
Two of the crew were killed and two wounded. On 
the 16th, in the neighbourhood of Flushing, British 
destroyers and monitors fought some German 
destroyers. The engagement was brief, as the enemy 
soon withdrew to port. The British force had no 
casualties. On the 18th British war vessels accom- 
panied by aeroplanes and seaplanes carried out an 
attaek on El Arish, an important post about 90 miles 
east of the Suez Canal and on the Turkish lines of 
communication between Syria and Egypt. The 
division of the forces making the attack is of con- 
siderable interest. The ships bombarded—it is 
believed successfully—the fort near the town. The 
aerial bombardment was opened by the seaplanes 
and was then taken up by the aeroplanes. The latter 
devoted special attention to enemy troops and 
camps, an employment for them which is becoming 
quite common in the Egyptian operations. All our 
ships and machines returned safely from the attack. 


New Sewage Pumping Plant at Crossness. 


AN event which in normal times would 
doubtless have been celebrated with a yood deal of 
ceremony took place quite informally on the 20th of 
the month. It was the opening of new pumping 
works at the Crassness sewage outfall, which was 
effected by the Chairman of the Council on the 
occasion of the inspection of the outfall by the Main 
Drainage Committee of the London County Council. 
The extension of the pumping plant has been rendered 
necessary by the increase in population and conse- 
quent development of land for building and streets 
on the south side of the river. The new engine-house 
which has been erected is designed eventually to 
accommodate eight sets of centrifugal pumps and 
engines, but at the present only four sets have been 
laid down. The pumps, which were supplied by 
Boving and Co., Limited, have 38in. suction and 
delivery pipes, and are each designed to lift from 
100 to 140 tons (22,500 to 32,000 gallons) of sewage 
per minute. These new engines will supplement 
the old beam engines, which have been at work 
for a number of years, and each of which, with its 
pumps, is capable of delivering from 100 to 110 tons 
(22,500 to 24,500 gallons) of sewage per minute. 
Each of the new pumps is driven direct by a vertical 
enclosed-type three-cylinder triple-expansion engine 
designed to develop 420 indicated horse-power when 
running at full speed. These engines were built by 
Fullerton, Hodgart and Barclay, Limited, and they 
receive their steam from four Lancashire boilers 
made by Galloways Limited and installed in an 
extension of the existing boiler-house. The con- 
tractors for the new engine-house and for the con- 
structional works generally were Dick, Kerr and Co., 
Limited, and the total cost of the works has amounted 
to some £94,000. 


The Rove Tunnel of the Marseilles-Rhone 
Canal. 


In spite of the heavy calls made upon her 
manhood in consequence of the war, France has 
not entirely given up civil engineering construc- 
tional work, and at the beginning of the month 
there was a formal celebration of the completion 
of one phase of a very important undertaking. 
This was the piercing of a tunnel which is to form 
part of a canal joining Marseilles with Arles, on 
the Rhone. The idea of connecting the great Mediter- 


ranean seaport with the vast. systems of internal 
waterways which exist in France had been mooted 
for many years, but the present scheme was only 
finally adopted some twelve years ago The length 





of the canal is to be 82 kiloms. (about 51 miles). 
The first five miles at the Marseilles end will be in the 
sea, though protected from it by a breakwater. The 
next 7266 m. (say, 4.6 miles) will beentirely in a tunnel, 
which is being driven in a straight line under the 
Rove hills. On leaving the tunnel the canal will 
pass through a long cutting to near Marignane, from 
which place it will run along the southern shores of 
the lagoons of Bolmon and Berre as far as Martigues, 
where it will unite with the existing canal between 
that place and Porte de Bouc. That canal will be 
widened and deepened to meet the new requirements. 
From Port de Bouc to Arles it will make use of 
another existing canal, which will be entirely 
remodelled. It was the completion of the piercing 
of the tunnel portion which was celebrated on May 
6th. The tunnel itself is driven in the solid rock, 
and its roof is to be lined inside to a radius of 12.503 m. 
At the towing path level it is 22 m. (72. 18ft.) wide, and 
as there is a towing path 2 m. wide on each side the 
width between the curbs of the towing paths is just 
over 59ft. The minimum depth of water at the 
lowest tides is to be 3 m. (say, 9ft. 10in.). Its cross 
section rather than its length is the chief charac- 
teristic of this tunnel. In cross-sectional area it is 
approximately “six times as large as an ordinary 
railway tunnel for two sets of lines. It will, when 
entirely completed, have necessitated the excavation 
of more material by far than any tunnel yet driven. 
The rock removed will be some 50 per cent. more 
than that taken from the two Simplon tunnels, and 
very nearly double that from the St. Gotthard. It is 
estimated that tho canal will be in operation in 
another three years. 


Trade After the War. 


SEVERAL months ago a private meeting 
of the managing directors of a number of important 
industrial firms took place in London. At that 
meeting the establishment ef the United British 
Industries Association was decided upon. For a 
time this decision was known to but a few people, 
but during the past month particulars were made 
public. The object of the Association is to bind the 
industries of the country together in such a way 
that they may be powerful enough, to influence the 
Government in dealing with industrial legislation ; 
to meet trades unions on equal terms, and to 
organise co-operative effort in British dealings 
with foreign and colonial markets. It is, moreover, 
recognised that in the future there will have to be 
a much closer association between finance and 
industry than in the past, and that orders for British 
products will require financing even more directly 
than heretofore by the manufacturers themselves. 
At the same time the assistance of the Government 
will be required, and, hence, whilst the Association 
proposes to be wholly unpolitical, it will press for the 
creation of a Ministry of Commerce. The work that 
has to be done will naturally cost a good deal of 
money, and it has been agreed that unless one 
hundred adherents, each of whom contributes £1000 
to the funds, are found, the Association will not be 
formed. .As the number already approaches that 
point, there seems little doubt that the body will 
come into being. The prime movers are Mr. F. J. 
Nettlefold, Chairman of the Institute of Industry ; 
Mr. Peter Rylands, of the Employers’ Parliamentary 
Association, and Mr. F. Dudley Docker, who con- 
vened the original meeting and set the matter afoot. 
It is hoped to make the Association thorouglily 
representative of all the great industries of the 
country. 


The New Railway Bridge at Keadby. 


On the 2Ist the Great Central Railway 
Company opened a new bridge over the Trent at 
Keadby, on the Grimsby main line. This has 
necessitated a deviation of the railway for about two 
miles and the replacement of Gunness station on the 
east bank and of Keadby station on the west bank 
by a new station on the west bank to be called 
Keadby. The new bridge, like the one it has replaced, 
is an opening one, but the present structure is of the 
Scherzer rolling-lift bridge type. The work is of 
interest, not only for its engineering features, but 
because of the fact that it has been done without 
Parliamentary sanction. Powers were sought in 
the session of 1910 to rebuild the present bridge, but 
in view of the opposition of the local and some of 
the navigating authorities, these were withdrawn, 
and the next move was a visit to the bridge by Colonel 
von Donop on behalf of the Board of Trade. He 
reported adversely on the condition of the bridge, 
and the Board then gave a certificate which allowed 
for the reconstruction of the bridge. This certificate 
was apparently issued under Sec. 15 of the Regulations 
of Railways Act, 1842, which permits the issue by 





the Board of certificates where work is of an urgent 
nature and danger is to be feared. _It:is also of interest 
to note that the bridge also carries a highway, and 
in this respect differs from the old bridge. This is 
a decided convenience to the district, and whilst the 
Jocal authorities have made contributions. towards 
the additional cost, the railway company has also 
borne a share, although it has to pay its proportion 
of the increased local rates. 


Aeronautical Event:. 

THE destruction of Zeppelins has been 4 
notable feature of the past month’s -acronautical 
doings. On the night of the 2nd a big air raid 
was carried out on points between Rattray Head, 
north of Aberdeen, and the north coast of Norfolk. 
Five or six Zeppelins crossed the coast, but it seems 
probable that still more were flying off the share. 
The enemy seems to have miscalculated the weather 
probabilities, for during the raid rain was falling in 
certain of the districts attacked. The bombs fell 
even more erratically than usual and did little damage. 
Six men, one a soldier, and three women were killed 
and twenty-seven people were injured. : About a 
hundred bombs all told seem to have been dropped. 
At ten o’clock next morning the. Zeppelin L 20 came 
down a complete wreck on the Hefrs Firth, “on. the 
coast of Norway. The majority of the crew was 
rescued. _ On the 3rd, at four o*clock in the afternoon, 
a hostile seaplane dropped seven~‘bombs on‘ Deal. 
Several houses were badly damaged and three people . 
were injured. On the same date the Zeppelin 1.7 
was severely damaged by his Majesty’s light cruisers 
Galatea and Phzeton off the coast of Schleswig. The 
airship was later on completely destroyed by a British 
submarine under Lieutenant-Commander Feilman, 
R.N. Seven of the airship’s crew were rescued by 
the submarine, which although attacked and slightly 
damaged by a German cruiser on her way back, 
safely brought her prisoners to England. On the 
5th a Zeppelin tried to raid Salonika. When passing 
over the harbour she was hit by the guns of the 
Allied Fleet, and brought down a burning wreck. 
Four officers and eight men of her crew were subse- 
quently captured. The vessel is said to have been 
the L 85. On the 5th we lost one of our seaplanes 
in an air fight off the coast of Flanders. On the 6th, 
in the same region, a German torpedo boat captured 
undamaged another British seaplane and its two 
occupants. On the 19th a moonlight seaplane raid 
was carried out by at least three machines against 
the east coast of Kent. One seaplane attacked the 
Isle of Thanet, dropping a dozen explosive bombs. 
There were no casualties and no damage beyond 
broken glass. The two other machines dropped 
about twenty-five bombs over South-East Kent. A 
soldier was killed and two people were injured as a 
result. One of the raiders was subsequently brought 
down by a naval patrol off the Belgian coast. 


German Trade in Peru. 

TUE once-powerful position held by Germans 
in South America, especially with regard to engi- 
neering contracts, has been very seriously imperilled 
by the war. <A week or so ago a large party of engi- 
neers, mostly North American, but some few of 
British nationality, arrived at Lima en route to 
Chuquicamata and Braden—and later to Tocopilla— 
to undertake extensive alterations to the power 
plant there installed. Practically the whole of this 
plant has been supplied by the Siemens-Schuckert- 
werke ; but since the commencement of the war the 
owners of the installation, the Chile Exploration 
Company, had found it impossible to secure extra 
parts from Germany, and no other manufacturer 
can or will supply them. It has now been finally 
decided that it will be more economical entirely to 
replace the German units and to install either American. 
or British machinery. In all probability this will 
be obtained from the United States, owing to their 
closer proximity and the ability of North American 
manufacturers to deliver sooner than British makers. 
Originally the orders were placed with the Siemens- 
Schuckertwerke owing to the cheaper prices quoted 
by the Germans, but as things have turned out the 
purchase of the German machinery has proved a 
decidedly expensive transaction, and is destined to 
have a permanently deterrent effect upon future 
relations with the Peruvians. A large number of 
other orders placed with German firms for certain 
kinds of machinery, especially brewery, refrigerating 
and agricultural, have been cancelled owing to the 
impossibility of the manufacturers securing shipping 
facilities. On the other hand, British interests have 
been more fortunate, while North American ship- 
ments have been subjected to even less delay. Thus 
it is feared by German houses in Peru that, between 
their two rivals, there will remain nothing to them 
after the war has terminated, 
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In our last issue we dealt with the sub-station and 
overhead equipment of this line, and now take up 
the rolling stock. 


LOCOMOTIVES. 
THE goods locomotives were designed and built 








OF LOCOMOTIVE 


Fig. 20—ROOF 





and Fig. 32 the current-collecting gear. 


truck frames. The cab, which has sloping ends, is 
supported on the centre of each truck by a strong steel 
casting, which embodies the centre pin bearing and 
side rubbing surfaces. These castings are securely 
bolted and riveted to the cab platform, which consists of 


four beams secured to the plates at the top and bottom. | 
The transom between the truck frames at the centre is | 


built up of plates and angles securely riveted to the 
side frames of the truck. On the transom is a steel 
casting with which the above-mentioned centre bear- 


ing engages. 


No. 1 end—see Supplement—the centre pin is a good | 
working fit in oy bearing on the centre of the transom, | 
whilst at No. 2 end provision is made for the trucks | 
creeping up when passing round curves, but no allow- 
ance is made for transverse movement. 
are carried directly on the truck frames. 


A buffer coupling with a slotted hole for adraw-bar | 


to pass through couples the two trucks, arrangements 
being made for lateral movement with vertical 
rigidity. The trucks are securely held together by 
means of this draw-bar and a spring, which can be 


adjusted to act as a connection between the two | 


trucks. This spring cannot be subjected to heavy 
compression, resulting from buffer action, as the 
buffer part of the coupling between trucks receives 


the buffing stresses directly through the truck frames | 
without subjecting the centre pins and platforms to | ¢ 


any stresses other than those required to carry the 


cab apparatus. The ends of the locomotive are | 


partitioned off from the cab, and contain the resist- 
ances, contactors, motor cut-out switches, multiple 
cut-out switches, and all the high-tension electrical 
apparatus. Entrance to each end is obtained through 
doors which are normally locked. The bow collectors 
on the roof of the cab—see Fig. 20, and Fig. 32 on page 


under the direction of Mr. Vincent L. Raven at the | 458—are raised and held in contact with the wire by 


North-Eastern Company’s locomotive works, Dar- | compressed air. 


For releasing the air pressure a 


lington, Siemens Brothers, of Stafford, supplying the | cock is provided, the handle of which forms the key 


electrical equipment. 


On the level they are capable | of the side doors. This handle can only be removed 
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End Elevation. 


Scale. 
i 





It will be | 
seen that the locomotives are of the articulated type, | 
the tractive effort being transmitted through the | 


Rubbing pieces are fitted at each side | 
and bear on the rubbing surfaces of the casting. At | 


Length over buffers .. 

Height from rail to centre of buffers 

Height of cab roof from rail 

Height of trolley wearing strip from 
rail when down A 

Width of trolley wearing strip over 
horn ends . 

Width of cab 

Width over foot- -plate 

Total wheel-base 

Wheel-base of truck .. 

Centres of trucks 

Diameter of wheels .. 

Diameter of wheel seat on axle. 

Diameter of axle for spur wheel seat 

Diameter of journals. . ar i 

Motor suspension bearing on axle .. 

Springs, laminated .. 


Leading Particulars of Mechanical Parts. 


39ft. 4in. 
3ft. 5in. 
Lift. hin. 


13ft. 1} jin. 


5ft. 10Zin. 
7it. Gfin, 
8ft. 4in. 


18ft. 3in. 

4ft. 

8tin. x 7Zin. long 
8y,in. x Shin. long 
6jin. x 13in. long 
7Zin. x 13}hin. 


3ft. Gin. span, 18 plates, 4in. x Jin. 
Steel channels, plates and angles 


Cab and sloping ends 


The buffers 


Understructure .. 8in x 6in, beams, channels, and fin. 
| plates 
Trucks Articulated 


Steel plates l}in. thick 

Flanged plates riveted up securely 
to frame plates 

Steel plates and angles, with cast 
steel centre piece 

An end view and cross sections of one of the loco- 

motives are given in Fig. 25, page 453. 

MOTORS. 


Each locomotive is equipped with four totally 
enclosed motors, each driving an axle through single 
reduction twin gearing. The gears are machine cut, 
| with straight teeth of the involute pattern, the face 
|dimensions of the spur wheels and pinions being 
tiin. Drawings of one of the motors are given in 
Figs. 21 and 22. A pinion is mounted on each end 
of the armature shaft, and meshes with a correspond- 
ing gear wheel, mounted on the running wheel axle, 
| the gear ratio being 1 to 4.5. The motors are sus- 
pended by a cross beam suspension bar, with bearings 
and reaction springs—see Fig. 23. These, with the 
motor suspension bearings on the axle, provide the 
motors with four suspension points. Two motors are 


Truck frames 
Truck arag plates 


Truck transom .. 


fitted in each bogie, each motor being wound for 750 
volts, and work in series. The four main motors of 
each locomotive thus form two units, which are con- 
trolled on the usual series parallel system. 


Sight doors 
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Fig. 21—MOTOR AND GEAR CASE 


of handling trains weighing 1400 tons at a speed of | when the cock is in the exhaust position, so that it is 
25°miles per hour. We publish with this issue a | impossible to open the doors whilst the bows are in 


Supplement illustrating in plan and elevation one of | contact with the overhead wire. 
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Fig. 23—METHOD OF SUSPENDING MOTOR 


these engines, and on page 458 four views are given— | 


Fig. 29 showing a locomotive drawing a train, Fig. | 
neh a nae view of 8 a ) locomotive, Fig. 31 = inferior, 


* No. I. cams May 2€th. 


In the cab two 
master controllers are fitted; also all the auxiliary 
switches for controlling the air compressor, two 
dynamotors and the switches for controlling the 
lighting and heating circuits. There are, in addition, 
control valves for the Westinghouse brake and air 
sanding gear, and in the centre is a hand wheel for 
controlling hand brakes. In the two following tables 


| the leading weights and dimensions are given :— 


T. cwt. lb. 

Weight of electrical — pomiaces 

motor... 2 0 
Weight of pao beara outs SO; .s; © 
Weight of motors without ea wisels 

and gear cases 3 3 @ 
Weight of motors with _ whesls ind 

gear cases oe 3 13 24 
Total weight of modhanieel ond electrical 

apparatus ms. 
Approximate height of. centre of, gravity.. 4ft. Gin. 
Main dimension of motors, axial length 

over windings. . weer ke 24} fin. 
Ditto, over core 1l}jin. 
Diameter of armature 21in. 
Length of commutator 7tin. 
Number of segments 195 
Length of air gap tin. 


When the lnaonsiokive i is | travelling at 25 miles per 
hour the motors run at*787 revolutions per-minute. 
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Fig. 22—SECTIONS OF MOTOR 


| are fitted on the gear case, so that the condition of 
the gears can be regularly examined. The air supply 
for ventilating the motors is provided by fans driven 
by the dynamotors, and in order to avoid the use of a 








Fig. 24—SLIDING GLAND 


flexible pipe between the fan air duct in the base of 
the cab structure and the motors, a sliding gland is 
provided—as shown in Fig. 24. The fans supply air 
to the motors at low pressure through a box fitted 
between the top and bottom plates of the platform, 
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and the glands shown in Fig. 24 are fitted to this box. 
The air inlets to the fans are at the end of the plat- 
form, and a trough in the cab understructure conveys 
the air from these inlets. It is also possible to draw 
the air into the fans from the cab. Normally 700 
cubic feet of air are passed through the motors per 
minute. 
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The general wiring scheme is shown in Fig. 26. 
Two master controllers are fitted in each cab, one at 
each end. To these controllers an automatic arrange- 
ment is fitted consisting of a spring which is wound up 
by the controller handle, and the speed at which the 
controller drum follows the handle is governed by a 

















Fig. 27—END OF LOCOMOTIVE 


step-by-step escapement movement. The current 
taken at each step is limited by a limit switch fitted 
in the sloping ends of the cab. On the current rising 
beyond a predetermined amount, this switch closes 
the circuit of a small magnetic interlock, which locks 
the controller escapement, holding the drum until 


780 VOLT HAND SWITCHES 








the current has fallen to the required value. But by 


means of a catch inside the controller, the automatic 
arrangement can be put out of action and the con- 
trol is then carried out entirely by hand. An accele- 
rator switch is also provided, so that under special 
circumstances the adjustment of the limit switch can 
be altered by short circuiting the turns of an oppos- 
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Fig. 25—ELECTRIC CONNECTIONS ON LOCOMOTIVE 


ing coil, thus allowing a larger current for accelerating 
under special conditions. Each master controller is 
fitted with the usual reversing barrel, the handle of 
which can only be removed when in the off position. 
When left in this positiou the reversing handle locks 
the main handle. There is also fitted on the master 
controller a small spring switch, by means of which 
the automatic circuit breaker on the locomotive can 
be tripped or set. This switch is also locked by 
the reversing handle when in the off position. 

Current for operating the whole of the control 
circuits and for lighting and heating in the cab is 
supplied from either of the dynamotors at a pressure 
equal to half the line voltage. The contactors are 
electrically operated and are fitted with auxiliary 
interlocking contacts to ensure that they operate in 
the correct order. The resistances, which are of the 
usual cast iron grid type, are fitted at the ends of 
the locomotives, as shown in the Supplement, but 
are partitioned off from the other apparatus in those 
compartments. From the end views of the locomotive | 
—Figs. 25 and 27—.it will be seen that there are louvred | 
openings providing natural ventilation for the resist- | 
ances, the air passing through rainproof air vents on | 
the top of the sloping ends. The main automatic | 
circuit breaker is fitted on the roof of the cab and 
controls the current to the traction motors. | 
This circuit breaker is fitted with horned spark 
gaps, which project through the roof of the cab, 
as can be seen from Fig. 25 on page 453, and it is 
operated either by means of the set and trip switch 
on the master controllers or by means of a mecha- 
nical hand trip fitted on the circuit breaker case. 
But it can be closed only by the set and trip 
switch on the master controller. To indicate 
whether the circuit breaker is set or tripped, red and 
green lamps are provided. At each end of the cab 
there is also an illuminated dial ammeter. 

The armatures of the dynamotors have two wind- 
ings and two commutators, which are connected in 
series and subjected to the full-line pressure. The 
control circuit is tapped off between the centre point 
and earth, so that the control current is supplied at 
approximately half the line pressure, the actual con- 
trol voltage being about 710 volts. The speed of the 
dynamotorsis 1500 revolutions per minute. The shaft | 
of each dynamotoris extended and fitted witha fan,each | 
fan, as stated, supplying air to the pair of motors on 
one bogie. The rated continuous output of these 
dynamotors with a 50 deg. Cent. temperature rise i | 
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4.5 kilowatts. Each dynamotor is controlled by an 
ironclad circuit breaker and a no-arc fuse. Connected 
in circuit with each machine is a starting resistance 
which is automatically short-circuited by a relay a 
few seconds after the circuit breaker is closed. 

A motor-driven compressor—see Fig. 28— is fitted 
in the cab of each locomotive for supplying air to the 
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Westinghouse brake equipment, air sanding gear, 
the bow current collectors and the whistles. The 
machine is capable of dealing with 30 cubic feet of 
free air per minute at a pressure of 100 Ib. per square 
inch. The compressor motor is worked at the full 
line pressure and is coupled directly in circuit with 
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Fig. 283—AIR COMPRESSOR 


the bows on the line side of the main circuit breaker, 
so that immediately the bows are raised by the hand 
pump the compressor starts up and pumps air into 
the reservoirs. It is controlled by a circuit breaker 
similar to those controlling the dynamotor circuits. 
A starting resistance, short-circuited by a relay, is 
provided, but in this case the relay is fitted with a 
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time limit arrangement to extend the starting time. 
An automatic governor is also provided, which cuts 
off the motor when the air pressure reaches 100 Ib. 
per square inch, and closes the circuit again at 80 Ib. 
per square inch. 

Each locomotive has two bows—see Figs. 30 and 32 
—each consisting of a hinged pantograph built up of 
steel tubing, the whole being supported by strong 
corrugated insulaturs, There are two collectors to 
each bow, and both are fitted with an aluminium 
rubbing strip, making contact with the overhead wire. 
There are thus four rubbing strips on each locomotive, 
and these four strips, together with the double contact 
wires, provide eight contact points. To provide for 
small irregularities in the level of the contact wire, 
irrespective of the vertical movement of the panto- 
graph, the collector bows are fitted with leaf springs. 
The hand pump previously referred to is, of course, 
intended to raise the bows at the commencement of 
the day’s working if the air reservoir is not under 
pressure. By means of control cocks in the cab, 
either one or both of the bows can be raised or lowered. 
The air is supplied to cylinders fitted to the panto- 
graphs, and in the event of the pressure failing the 
bows are lowered automatically. Springs hold the 
pantograph collectors in contact with the overhead 
wire and maintain a constant pressure, irrespective 
of the height of the wire. 

An existing engine shed at Shildon is used to 
accommodate these locomotives. An automatic cir- 
cuit breaker is connected in circuit with the shed 
overhead equipment, and each engine stall is con- 
trolled by an independent isolating and earthing 
switch, so that work can safely be carried out on the 
roofs of the locomotives without interfering with the 
operation of locomotives in adjacent stalls. 

Tests have been carried out recently with one of 
the electric locomotives. Several journeys were 
made between Shildon and Newport. A 1400-ton 
train composed of laden wagons was taken from 
Shildon to Newport, and a train of 800 tons consist- 
ing of ninety-two empty wagons was hauled from 
Newport up to Shildon, with stops on certain of the 
heaviest gradients. The 800-ton train was stopped 
and started on a gradient of 1 in 103. The maximum 
draw-bar pull during the tests reached 16 tons, the 
average speed on the run up from Newport to Shildon 
being 18.3 miles per hour, and the maximum speed 
26 miles per hour. Up a gradient of 1 in 230 and 
4} miles long, the 800 tons load of empty wagons was 
hauled at an average speed of 23 miles per hour. The 
locomotive also proved capable of hauling the 1400 
tons train on the level at 26 miles per hour. Through- 
out the tests the general operation of the locomotive 
proved satisfactory in all respects. 

For the overhead equipment Siemens Brothers 
were responsible. The steel work and brick work 
for the sub-stations was carried out by R. Blackett 
and Son, of Darlington, under the direction of Mr. 
R. Pollock, architect to the North-Eastern Railway. 
The cranes in the sub-stations were supplied and 
erected by Herbert Morris, Limited, of Loughborough, 
and the 20,000 and 11,000-volt overhead transmission 
lines and cables supplying the sub-stations by British 
Insulated and Helsby Cables, Limited, of Prescot. 








THE STRENGTH AND WEAR OF LOCOMOTIVE 
TIR 


By E. L. AHRONS, M.I. Mech. E. 
No. II.* 


Effect of Counterbalancing.—The varying rail load 
due to the counterbalancing of the reciprocating 
masses has the effect of producing flat places on 
the tires. These will generally be found near the 
point of the ciréumference of the driving wheels, 


where the ratio- ceank effort is a If 
rail load 

this value be termed the “ coefficient of slip,’ and 
it approaches closely to the coefficient of adhesion, 
“imperceptible slipping,” with corresponding wear 
of tires at that point, will take place. In Professor 
Dalby’s paper on “‘ The Balancing of Locomotives ’»— 
‘* Proceedings,” Institution of Mechanical Engineers, 
1901—is given a diagram showing the relation 
between the curve of crank effort and that of the 
couple resisting slipping throughout one revolution 
of the 7ft. wheels of an express engine. At one point 
the curves approach dangerously near to one another. 
The writer considers that in British modern heavy 
express engines an unnecessarily large proportion of 
the reciprocating masses—usually two-thirds—is 
counterbalanced, and the resulting variations of rail 
load are excessive. He dealt with this question at 
some length in a paper read before the Institution 
of Locomotive Engineers—October, 1914—and it is 
therefore unnecessary to repeat the arguments there 
given. The heavy locomotive of to-day would not 
suffer in stability by having a considerably smaller 
proportion of the reciprocating masses balanced, and 
the tires would probably gain in length of life. 

Effect of Curves.—The comparative values of + 
include the total wear of tires from all causes, but it is 
not possible to show by these values the comparative 
effect of curves. It is frequently necessary to turn up @ 


maximum. 
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tire in the Jathe long before it is sufficiently worn 
down on the tread, owing to the wear of the flanges, 
and a large proportion of the metal has to be turned 
off in order to make the flange of the proper shape. 
The following investigation shows the comparative 
effect of curves on tire and rail wear. It is based on 
the assumption that the speed is such that centri- 
fugal forces do not enter into the calculation, 7.e., that 
these forces are exactly counterbalanced by the effect 
due to the superelevation of the outer rail. This is 
quite a fair assumption to make, for the engine is 
not supposed to travel round the curve at a speed 
greater than that allowed for by the super-elevation. 
For any axle standing on a curve, radially or 
otherwise, there can be drawn a radius to the centre 
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of the curve, which is parallel to this axle. The 
perpendicular distance from the axle to this “ parallel 
radius’’ may be termed the “ virtual base.” In 
Fig. 3 is shown a 0-8-0 goods engine on a curve of 
500ft. radius, in which the “virtual base”’ of each 
axle is denoted by B,, By, &c. When the engine 
is moving, any axle in front of the parallel radius 
will exert a lateral pressure on the rail towards the 
outside of the curve, and for any axle in the rear of 
the parallel radius the lateral thrust will be directed 
towards the inside of the curve. If the axle coincides 
with the parallel radius, there will be no side thrust 
exerted by it, due to its own friction on the rails, 
although there may be aside thrust due to the effect 
of other axles. Each combination of wheels has a 
separate parallel radius. For instance, a 4-6-2 tank 
engine will have three, one for the bogie, one for the 





coupled axles, and one for the radial axle. But if 
the carrying wheels are on axles supported in the 
main frames forming a rigid wheel base, there will 
be only one parallel radius. 

In Fig. 1 an axle is supposed to be moving round a 
curve and is so connected to the main frame that 
instead of standing radially it occupies a position 


at an angle, the tangent of which is 4 , R being the 


radius of the curve. In moving one foot along the 
curve, the wheels slide sideways through an amount 
nips 

2 
from centre to centre of the rails, the length of the outer 
rail in one foot of the curve—the latter being 
measured along the centre line of the curve—is 


_ G G 
1 ( R+ >) and of the inner rail ! (R 3 >). 
See Sa <p ee be 
The difference in length between the outer and 
inner rails is 


(=+$)-(n-9 
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The wheels being fixed on the axle, each wheel 
will slide through one half of this amount. The left- 


If G is the width of the gauge, measured 


— = feet. 





hand wheel will slide 3 a in a forward direction, 


and the right-hand wheel a in a backward direc- 


tion. 


Combining the longitudinal and the lateral sliding, 
as in Fig. 2, 


=A) + (y 
2R hs R 
The adhesion of the wheels has to be overcome 
in the directions of the resultants F and F! respectively. 
B 
darian R os - oa 8B 
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8 may be termed the “‘ coefficient of lateral thrust,” 
and is independent of the radius of the curve.* This 


The ratio 


coefficient multiplied by the adhesion of the wheels 
on the rails gives the lateral pressure due to friction 
for the particular axle under consideration. The 
adhesion of the wheels on the rails is the weight on 
the wheels multiplied by the coefficient of friction. 
Although } is usually taken as the value of the 
coefficient of friction for tractive power calculations, 
the American value of } is better when estimating 
tire wear on curves. 

The wear of flanges and rails has been found, from 
the experience of continental engineers, to be very 
nearly proportional to the product of the side pressure 
P between flange and rail multiplied by the tangent 
of the angle of approach of the flange and the rail, 

PB 


i.e., the wear varies nearly as “a 
If we term the coefficient of wear 7, 


are Rewrcay 
in foot and ton units. The factor 1000 gives the 
result in figures comparable with those which would 
be obtained by calculating P B and R in kilogrammes 
and metres, the difference being only in the ratio of 
1016 to 1000, i.e., 1.6 per cent. Values of 7 up to a 
maximum of 60 are permissible on main lines, and up 
to 90 on sidings and goods yards. 

An example of the application to the case of a 
0-8-0 goods engine—Fig. 3—is given. The principle 
upon which this is based is that each axle will move 
on the curve in the endeavour of a flange toreach the 
rail. The axle will continue to move laterally until 
either the flange of a wheel comes into contact with 
the rail, or the movement is stopped by the engine 
frame, against which a pressure will be exerted. As 
previously mentioned, those axles situated in front 
of the parallel radius will move laterally towards 
the outer rail, and those in the rear of the parallel 
radius will move inwardly towards the inner rail. 

The weight of the engine is supposed to be 60 tons, 
15 tons on each pair of wheels. The wheel base—15ft. 
—is equally divided, the wheels being spaced at 
5ft. centres. The engine is moving on a curve of 
500ft. radius, and the total clearance between the 
flanges and rails is l}in., 7.e., gin. on each side. Of 
this total clearance, jin. on each side is taken to be 
the clearance on straight track between flange and 
rail, and an additional ?in. has been allowed for 
widening of gauge on a sharp curve—which amount 
is somewhat in excess of usual English practice. 

All four axles are rigid, with no side play, and the 
tires have flanges of full thickness. The engine 
is guided on the track by the flange of axle I pressing 
against the outer rail, and by that of axle IIT running 
against the inner rail. Axles II and IV stand so that 
the flanges are clear of the rails. 

The value of the coefficient § for axle I, which 
stands 10ft. from the parallel radius through ITI * 
is .972, and for axles II and IV, at 5ft. distance. 
is .895. The weight cn each axle x coefficient of 
friction = 15 x } = 3 tons. 

The lateral thrust of axle I against the outer rail, 
due to its own friction, is .972 x 3 = 2.916 tons. 
But this amount is almost doubled owing to the 
additional pressures caused by the influence of 
axles II and IV. The side thrust due to the friction 
of II on the rails is .895 x 3 = 2.685 tons, and 
axle IV also exerts the same thrust of 2.685 tons. But 
these pressures cannot be transmitted to the rails 
at II and IV, as the flanges of these wheels do not 
come into contact with the rails. Hence the pressures 
are transmitted to the frame of the engine, which 
tranfers them to I and III, the only points at which 
they can reach the rails. 

The pressures exerted by II and IV against the 
frames tend to turn the engine anti-clockwise round 
III, the flange of which runs against the inner rail 
and acts as a fulcrum. This movement is resisted 
at flange I against the outer rail. The moments of 
both II and IV about ITI are 2.685 x 5 ton-feet. 

The total pressure exerted by the flange of I against 
the outer rail is, therefore, 








I II IV 
.895 x 3 x 5 .895 x 3 x 5 
: ¢ res Sa = 6.6 
972 x 3+ 10 0 


tons. 

Similarly, axle II pressing outwards, and axle IV 
pressing inwards, may add to the flange pressure 
at III by tending to turn the engine about the flange 
of I as a fulcrum. In this case the effect of axle IV 
is negative and acts at a leverage of 15ft. from I. 
Since axle III stands radially, it exerts no lateral 
thrust due to its own friction, and the total pressure 
at III may therefore be expressed 


I I IV 
+895 xX 3X 5 , 9g __-895 x 3X 15 _ 94 gas tons, 
10 10 


the negative sign indicating that the flange pressure 
is against the inner rail. 

The influence of axles II and IV, of which the 
flanges do not reach the rails, should be particularly 
noted. If these axles had sufficient side play in their 
axle-boxes to enable them to move with the lateral 
pressure until their flanges came into contact with 
the rails, they would then exert their pressures 
against the rails and not against the frame of the 





* Tables of 8 may be made for all gauges and varying values of the 
virtual base B. — — 





x. In this particular instance the parallel radius ] passes through mI, 
but will not do so in other cases. 
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engine, and no additional thrust would take place 
at the flanges of I and III. This shows the reason 
for the adoption of coupled axles in eight coupled 
engines for the Austrian State railways, in which 
the axles slide laterally in their axle-boxes. They 
relieve the flange pressures and add to the life of 
tires and rails. 

It is of great advantage to reduce the flange 
pressure at axle I below 5.6 tons. The coefficient 


Rx oo 
500 

much too high a figure. It will be found that there are 
numbers of engines running in which the value of the 
coefficient of wear is too high. At the same time, the 
case taken above is that of an exceptionally severe 
curve of 500ft. radius. But there are cases in this 
country in which eight-wheels coupled engines are 
working over branch railways in the colliery districts 
on which very severe curves are to be found. 

Effect of tire-hardness on speed.—In looking over a 
considerable number of train speed records made 
during the last fifteen years of the nineteenth cen- 
tury, one point constantly forced itself on the 
writer’s notice, viz., the gradual increase in the 
maximum speeds attained. 

During the period from 1885 to 1892 the maximum 
speed which he rezorded on the standard gauge was 
76.6 miles per hour. This was on two occasions 
only, once with a Midland 4—4—0 engine with 7ft. 
wheels, and once with a Great Northern 8ft. single 
of the 4-2-2 type. Both records were obtained on 
falling gradients of 1 in 200. On the broad gauge, 
81 miles per hour was once registered down the 
Wellington bank with a Great Western 8ft. single. 
The late Mr. Rous Marten’s experiences during the 
same period were almost similar. Like the writer, 
he found that_75 miles per hour was extremely rarely 
attained, and his maximum was 76.3 miles per hour. 
During the years 1893-1898, when the writer was 
abroad, the maximum speeds as chronicled by 
Mr. Rous Marten gradually increased, and with 
various classes of engines he registered successive 
gradual increases of maximum speed up to 85.7 
miles per hour, until finally, in 1898, he recorded 
90 miles per hour with a Midland 7ft. 9in. single. 

It might perhaps be assumed that such increase 
in speed was entirely due to increased steam pressure 
from 140 1b. to 170 lb. per square inch, and to the 
employment of heavier and more powerful engines. 
Several, however, of the higher records were obtained 
from smaller engines carrying 140 lb. pressure, and 
the author’s own personal experiences on his return 
to this country in 1898 pointed strongly in the 
direction of some other cause. Amongst the writer’s 
earliest records in 1898-9 were cases of maximum 
speeds of 81.8 miles per hour with Midland engines 
having 6ft. 8in. and 6ft. 9in. wheels, built many 
years previously and carrying only 140 1b. pressure. 
Moreover, the trains were certainly somewhat heavier 
than those of the 1884-92 period, during which the 
same classes of engines never exceeded 73 miles per 
hour—within his own experience. There was no 
apparent alteration in the engines themselves, except 
that of newer and harder tires. Similar experiences 
with the older engines occurred on other railways, 
and speeds of 80 miles an hour were recorded. 

The steel from which tires were rolled, as generally 
used in 1885-1890, had a tensile strength of 35 to 
40 tons per square inch, but at the end of the nineteenth 
century this had increased to 40 to 46 tons per square 
inch tenacity, and has now reached as much as 60 
to 65 tons for the hardest tires on some express 
engines. 

In the case of the rails, an increase in the weight 
per yard on the main lines had also taken place, and 
the 85 Ib. rails had in many places been replaced by 
95 lb. to 100 1b. rails. With regard to the tensile 
strength of the latter during the period referred to, 
the author cannot find any exact data. Professor 
Unwin, in “The Testing of Materials of Construc- 
tion,” referring to rails, writes that ‘‘the ordinary 
tensile test is comparatively useless, sometimes even 
misleading. For rails, two requirements have to be 
attended to, which are to a great extent antagonistic. 
The rail must be strong and tough, for it has to carry 
great weights, and suffers severe shocks. But it 
must also be hard enough to resist abrasion on the 
surface. The earlier tests aimed chiefly at securing 
toughness, and led to the introduction of rails too 
soft to stand the wear of traffic. No convenient 
direct test of hardness suitable for rails has as yet 

-1888—been found.’ From such data as are 
available, it may, however, be taken that the average 
tensile strength of steel rails was about 35 tons per 
square inch prior to 1890, and has increased to about 
45 tons at the present time. 

The effect of harder tires and of heavier and harder 
rails on the speed of locomotives is a question which 
may give rise to differences of opinion. If we assume— 
what is probably the case—that as the rail bends and 
crushes under the weight of the engine wheels, there 
will be a consequent slight rise or ‘“‘ hump” imme- 
diately in front of the wheels, this will be affected 
by two causes. First, there will be more “ flatten- 
ing ”’ of the tire if this is of softer material, and there 
will be a corresponding crushing of the surface of a 
softer rail. Secondly, the heavier section of rail has 
a greatly increased moment of inertia, and since the 
deflection is inversely proportional to this quantity, 


= is 


of tire wear 7 


the rails will bend more in the case of the older 
lighter 85 lb. sections than in the case of newer 
100 lb. sections. A rough calculation gives the 
moment of inertia of a 85 Ib. rail as about 21 inch units, 
and that of a 100 Ib. rail as about 41 inch units, so that 
other conditions being the same, the latter rail would 
deflect only about one-half the amount of the former. 

It should, however, be observed that the ultimate 
tensile strength of the rail will not necessarily affect 
its deflection, since this is, ceteris paribus, dependent 


| | E being the modulus of elasticity, and 


upon 
Per 


this quantity, which represents — within the 
elastic limit, may actually be lower in the case of a 
higher tenacity rail than it is in that of a lower 
tenacity rail. The elastic limit of the rail may be 
raised without necessarily affecting the value of E. 
Therefore the effect of the increase in the tensile 
strength will be not to decrease the amount of 
deflection in bending, but will be confined to decreasing 
the crushing or flattening effect on the rail surface. 
But taking into account. this decreased crushing or 
flattening effect in the case of harder tires and rails, 
and also the decreased. bending of the rails due to 
the employment of heavier sections, it appears to the 
author that the train resistance due to these causes 
should be and is less now than it was in former years, 
and that this diminution of resistance is to some 
extent responsible for the greater speeds now 
attained. This also points to the conclusion 
that the old formule for train resistance require 
periodical revision and modification to suit altered 


‘conditions. 








ELECTRIC SHIP PROGRESS. 


THE “cranks ’”’ who first suggested applying elec- 
tric transmission to ships can seek consolation in the 
knowledge that despite the adverse criticism of certain 
experts, practical results are now not by any means 
negligible. The fact that the United States navy 
is electrically equipping three super-dreadnoughts 
proves, if proof is necessary, that there is something 
in the idea, and we may add to this the recent news 
that twenty-one ships are being fitted with the Ljung- 
strom turbo-electric system. For the pioneer work 
British engineers claim the credit, although the first 
practical example of the turbo-electric system was on 
the United States collier Jupiter, of 20,000 tons dis- 
placement and 12,000 tons deadweight. The economy 
of this vessel, notably at low speeds, led the United 
States naval authorities to equip three new super- 
dreadnoughts. But there is, of course, a vast differ- 
ence between these vessels and those which are being 
fitted with the Ljungstrém system. These latter 
ships have an aggregate shaft horse-power of 32,000 
and vary from ocean-going vessels to river steamers. 
As they are not yet finished, results cannot be dis- 
cussed. The system, however, has been installed on 
the merchant ship Mjélner, of 900 shaft horse-power, 
which began to run in December, 1914, on coasting 
trade routes in Swedish waters. Careful tests, ex- 
tending over a period of four months, are claimed 
to show that the economy of the Mjdélner is 38 per 
cent. betterthan that of a corresponding reciprocating- 
engined ship, this economy being measured by com- 
paring the nautical miles run per ton of coal burnt 
by the two ships over the stated period. 

The Ljungstrém system as applied to the Mjélner 
is not wholly electric, for the motors transmit their 
power to the propeller shaft through mechanical gears, 
with the result that there is an exceptionally large 
speed reduction. For the average run of merchant 
ships the direct-coupled turbine drive is not suitable 
on account of the low speed of rotation necessary for 
efficient propellers. For travelling speeds of from 
10 to 13 knots the most suitable propeller speeds are 
from 60 to 80 revolutions per minute, and as the horse- 
power required to drive these ships varies from 1000 
to 3000, according to the speed and dimensions of 
the hull, the best speed for turbines—or, at any rate, 
Ljungstrém turbines—as proved by experience, are 
4000 or 3000 revolutions per minute. For the best 
results, therefore, a 50 to 1 reduction ratio is needed. 
It was to meet such conditions that the Ljungstrém 
transmission system was designed, the originators 
recognising perfectly that for torpedo-boat destroyers 
or express Channel steamers, where the propeller 
speed is relatively high and the total shaft horse- 
power relatively large in comparison with the dis- 
placement of the vessel, mechanical or hydraulic 
reduction in some form or another still offers advantage 
over any system of electric propulsion. The reduction 
ratio of the Mjélner is 80, the turbine speed at 10 knots 
being 7200 and that of the propeller 90. This ratio 
is in some measure due to the size of the installation, 
larger equipments having a ratio of 50 to 1. For 
driving the merchant ship Mjélner two Ljungstrém 
turbines are provided, each driving three-phase 
generators which supply current to two induction 
motors geared by double helical pinions to a common 
gear wheel mounted upon the propeller shaft. The 
mechanical and electrical gear ratios are 10 and 8 to 1 
respectively, giving a total reduction of 80 to 1 
between the turbines and propeller shafts. On 





merchant ships, such as the Mjélner, it is unnecessary 





to complicate the electrical gear by the provision of 
pole-changing arrangements. To travel at half speed 
one of the turbines is run at half its normal number 
of revolutions, and between three-quarters and full 
speed both sets are worked in parallel at speeds 
corresponding to requirements. Hence, the turbines 
work under at least as efficient conditions and with 
the same elasticity as in the case of ordinary geared 
turbines controlled by a throttle valve or nozzles, 
With battleships the conditions are altogether 
different. To enable these vessels to travel at cruising 
speeds for prolonged periods, pole-changing motors 
are no doubt advantageous. But on all ships the 
speed must be reduced to zero when it is desired to 
reverse. This can be done conveniently by inserting 
resistance in the rotor circuits, for the duration of 
running under these conditions is insignificant, and 
the loss involved of no account whatever. The control 
of the Mjélner is affected by a simple rectangular 
switchbox, within which all the gear, including liquid 
resistances, is placed. By turning a hand wheel 
cones are lifted out of the liquid resistance and the 
motors then come torest. The stator leads are then 
reversed, and the cones again lowered into the liquid, 
when the motors run in the opposite direction, the 
total time taken to reverse from full speed ahead to 
full speed astern being on an average fifteen seconds. 

The idea that always strikes marine engineers 
when confronted with this proposition of applying 
electric transmission to ships is that the system is 
complicated and costly. In the present case there 
appears at first sight good reasons for this belief, 
seeing that both mechanical and electrical trans- 
mission is involved. Upon the other hand, it is to be 
remembered that the high turbine speed results in 
small and light power units and a marked gain in 
fuel economy. That ships equipped with this gear 
are more costly than those fitted with orthodox 
power plants the makers do not deny, but the increase 
is said only to amount to 7 or 8 per cent., depending 
upon the class of vessel, and a saving of 35 to 40 per 
cent. of fuel, is claimed. 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, JUNE 3prp. 


Tue Norts or ENGLAND INsTITUTE OF MINING AND MECHA- 
NICAL ENGINEERS.—In the Wood Memorial Hall, Newcastle- 
upon-Tyne. The following papers will be open for discussion : 
-——‘‘ Modern American Coal Mining Methods, with some Com- 

risons,”’ by Mr. Samuel Dean ; “* The Hirsch Portable Electric 

mp,” by Mr. Hiram H. Hirsch ; ‘* The Logic of Trams,” by 
Mr. John Gibson ; “‘ The Influence of Incombustible Substances 
on Coal Dust Explosions,” by Mr. A. 8. Blatchford. The 
following paper will be read or taken as read :—‘‘ Memoir of the 
late George May,”’ by Mr. Charles L. Dobson. At 2 p.m. 


TUESDAY, JUNE 6ru. 


Tse InstrruTion or Ratway Signa Enorneers (INcor- 
PORATED).—At the Institution of Electrical Engineers, Victoria 
Embankment, London. “ Faults on Telegraph and Telephone 
Circuits,” by Mr. G. Edmondson. At 2.30 p.m. 

Tue Réntcen Sociery.—Annual general meeting at the 
Institution of Electrical Engineers, Victoria Embankment, 
W.C. A paper will be read by Professor J. W. Nicholson, 
“Homogeneity of Visible Radiation.”” Exhibition of X-ray 
and electrotherapeutic apparatus. Demonstrations and short 
descriptions of new apparatus will be given by the exhibitors. 
At 8.15 p.m. 

Tue InstrroTion oF Gas ENnGInEERS.—The annual general 
meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Report of the Refractory Materials 
Research Committee to be presented by the Chairman, Dr. H. G. 
Colman ; third report of the Ventilation R h Cc ittee, 
to be introduced by the Chairman, Professor Arthur Smithells, 
and presented by Professor John Cobb, Livesey Professor ; 
supplementary report on “‘ Thermal Phenomena in Carbonisa- 
tion,” by Professor Cobb and Mr. H. Hollings, Institution Gas 
Research Fellow, 1912-1914. Annual general meeting of the 
Benevolent Fund. At 10.30 a.m. Afternoon: Preliminary 
report of the Life of Gas Meters Research Committee. At 3 p.m. 





THURSDAY, JUNE 8ru. 


Tue Institution oF Mintnc Encrneers.—In the Rooms of 
the Geological Society, Burlington House, Piccadilly, W. A 
lecture, illustrated with lantern slides, on ‘‘ The History of the 
Safety Lamp,” by Professor F. W. Hardwick. The following 
papers will read or taken as read :—‘‘ The Health of Old 
Colliers,’ by Dr. J. 8. Haldane, F.R.S.; ‘“‘ The Estimation of 
Moisture in Coal,” by Mr. T. F. Winmill ; ‘‘ The Absorption of 
Oxygen by Coal,” Parts VIII. and LX., by Mr. T. F. Winmill ; 
Ki The Oxidation of Pyrites,” by Mr. T. F. Winmill. The follow- 
ing papers, which have already appeared in the ‘* Transactions,”’ 
will be open for discussion :—“‘ Some Effects of Earth Movement 
on the Coal Measures of the Sheffield District—South Yorkshire 
and the Neighbouring Parts of West Yorkshire, Derbyshire, 
and Nottinghamshire,” Part I., by Professor William George 
Fearnsides ; ‘‘ Compressed Air for Coal Cutters,’ by Mr. Sam 
Mavor; ‘ Gas Producers at Collieries for obtaining Power and 
By-products from Unsaleable Fuel,” by Mr. Mansfeldt Henry 
Mills. At 10.45 a.m. The general meeting will be resumed at 


2.30 p.m. 


FRIDAY anp SATURDAY, JUNE 91a anv 10ra. 


Tue Royat Sanitary InstirvTe.—90, Buckingham Palace- 
road, 8.W. Conference on Sanitary Administration under War 
Conditions. Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on “The Maintenance of the Standard of Municipal 
Sanitation during the Continuance-of War Conditions,” opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on “ The Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. 
A. B. Ritchie. 3 p.m.: Visits. 


TUESDAY, JUNE 26rn. 
Tue Association OF SvuPERVISING ELEcTRICIANS.—St. 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 
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RAILWAY MATTERS. 





THERE has been, and possibly still is, a serious shortage 
of coal wagons on the East Indian Railway. ailway 
Board of India is hoping to remedy this somewhat by the 
use of interned vessels and by sending shipments by sea. 


THE new opening bridge over the Trent and the deviation 
line of the Great Central Railway at Keadby was opened 
on the 2lst ult. The two stations known as Althorpe 
and Gunness have been replaced by one station at Althorpe. 


On the morning of the 18th ult. the East Coast Scottish 
express that left King’s Cross the previous evening at 
11.30 was derailed at Scremerston, near Berwick. No 
passengers were injured. The cause is being inquired into 
by the Board of Trade. 


THE London and South-Western Company’s service 
between Addison-road and Richmond is to be withdrawn 
as from Monday next, the 5th inst. This will allow for 
that company’s stations at Shepherd’s Bush and Hammer- 
smith and its platforms at Ravenscourt Park and Turnham 
Green being closed. 

RECENTLY eight members of the staff of the North- 
Eastern Railway Company, who rendered great heip 
in relieving the unfortunate passengers in the Jarrow 
accident, were presented with testimonials by Sir William 
Plummer, one of the directors, on behalf of his colleagues 
on the board. Mr. A. C. Stamer, the acting chief mecha- 
nical engineer, presided. Special reference was made to 
the conduct of driver Samuel Tolliday, who was presented 
with a gold watch and chain and the ambulance medallion 
for meritorious conduct. 


WHEN the change in the time, under the Summer Time 
Act, was made at 2 a.m, on the night of May 20th—21st, 
the guards of trains that were running had, under in- 
structions for the Railway Executive Committee, to 
mark their journals and the driver’s road notes as to 
where the train was when the change was made. The 
men in the signal-boxes had to also make a remark in 
their train registers when they altered the clock. On 
the railways those men who were on duty at the:time the 
change was made and who were paid by the shift, did not 
have the hour not worked deducted from. their time. 


In this column of our issue of December 8rd last reference 
was made to the dismissal by the Court of Appeal of the 
case of a driver on the North-Eastern Railway who was 
injured in the bombardment of Hartlepool in December, 
1914. In both the lower and higher Courts it was decided 
that these injuries. were not received during the man’s 
ordinary employment. Arising out of the recent order 
that trains are to run during air raids, and that therefore 
the men must remain at work, Mr. J. H. Thomas has 
asked that the Railway Executive Committee be instructed 
to give the necessary instructions that payment for 
compensation shall be made in all cases where railwaymen 
are killed or injured as a result of enemy action whilst 
employed on railway premises. Mr. Runciman said in 
reply that he was in communication with the Committee 
on the subject. 


PREPAREDNESS on the part of the Southern Railway 
to serve the United States Government, should that 
country be involved in a state of war, was shown in the 
movement recently of the Eleventh Cavalry in seven 
special trains from Fort Oglethorpe, Chattanooga, to the 
Mexican border. Orders for the movement were received 
at two o’clock in the morning, and by breakfast time a 
sufficient number of cars had been assembled at the fort 
for loading the heavy equipment. By four o’clock in the 
afternoon the first section was made wp and ready to 
depart. The trains were operated on fast schedule, 
making only stops necessary for feeding and watering the 
horses, and covered the distance of 1463 miles to El Paso, 
Texas, in about 69 hours, or 60 hours actual running time, 
which was several hours less than the time the Govern- 
ment had allowed. The railway assembled the large 
amount of high-class equipment necessary upon short 
notice without robbing equipment from its regular trains. 


Tue New York Central Railroad Company has recently 
issued an illustrated brochure of thirty-one pages con- 
taining a history of the system. The company began 
with the Mohawk and Hudson between Albany and 
Schenectady, a distance of sixteen miles, which was 
chartered in 1826 and opened to the public on August 9th, 
1831. The railway was 185ft. above street level at Albany 
and 150ft. at Schenectady, and the carriages were raised 
to the railway up inclined planes by means of stationary 
engines. The first engine was the De Witt Clinton. An 
excellent service of steamboats on the Hudson prevented an 
extension to New York, but in 1847 the Hudson River Rail- 
road was opened from New York for 53 miles northwards ; 
in 1847,it reached Poughkeepsie, and in 1851 East Albany. 
In 1866 the Hudson was bridged at Albany and the two 
railways joined, and in 1871 the first—the present is the 
third—Grand Central Station, New York, was opened. 
The Hudson River was, it is believed, the first railway to 
use steel rails ; in 1866 it ordered 6000 tons from England. 


In addressing the House of Lords Committee dealing 
with the Bill for powers to strengthen Charing Cross 
Bridge, Mr. Clode, K.C., on behalf of the promoters, said 
that when the roof of Charing Cross Station fell in 1905 
the company thought that the time had come wher the 
whole question of the bridge should be considered care- 
fully. Loads were going over the bridge which they felt 
were too heavy, with the result that the company’s engi- 
neer imposed a very drastic restriction, which still remained 
in force. Not more than two lines were to be used by loco- 
motives at the same time, and these two lines were not to 
be adjacent roads. This reduced the carrying power of 
the bridge by 50 per cent. The strengthening was esti- 
mated to cost £167,000, a very modest proposal as com- 
pared with £741,000 for widening on the down-stream side 
or with the cost of the ambitious scheme for removing 
the station to the Surrey side of the river. Despite the 
opposition of the Wandsworth Gas Company, the coal 
barges of which use the river, and of Mr. John Burns, and 
even of the Office of Works, the House of Lords Committee 
passed the Bill. During the proceedings the spectators 


were very interested in the way the Chairman, the Marquis 
of Bristol, was able, by his nautical knowledge, to cross- 
examine the captains of the gas company’s steamers. 





NOTES AND MEMORANDA. 





A TURBO-GENERATOR attached to a structural steel 
floor supported by. steel columns, when running ,at its 
normal speed of 3000 revolutions per minute, caused such 
seriou; oscillations of the structure that it was found 
impossible to operate the unit. A remedy was found in 
elastically supporting the bearings of the rotating members. 
So supported, the rotating parts have a period of natural 
vibration which is no longer coincident with the rotational 
impulses, and the action of the spring supports reduces 
the magnitude of the impulses received by the structure 
as a whole to such an extent that their effects are extin- 
guished by the damping properties of the structure. 


Accorpina to No, 271 of the Scientific Papers of the 
Bureau of Standards, U.S.A., which deals with the question 
of inclusions of foreign materials in silver voltameter 
deposits, the value adopted for the electro-chemical 
equivalent of silver by the London Electrical Congress 
of 1908 (1.11800 mg. per coulomb) is the closest figure that 
can be assigned to this constant, and appears to be correct 
to within a few in one hundred thousand; the 
atomic weight of silver is not known to this degree of 
accuracy. Taking the present international value of the 
atomic weight, 107.88, the value of the Faraday is 96,494 
coulombs, but for general purposes the round figure 
96,500 is recommended. « 


IN comparing the results obtained with the hand- 


‘worked De Place furnace for zinc smelting in Europe with 


those of the Hegeler mechanical furnace in the United 
States, W. Dewar points out in the Mining Magazine that 
the coal consumption in the latter case is 25 per cent., 
against 12 per cent. in the former, so that the total cost 
of roasting is higher, whilst the product is not so well 
roasted. With regard to the distillation furnaces, briquet- 
ting the roasted ore is considered preferable to the use of 
mechanical chargers, the increased capacity of the furnaces 
being about the same—20 per cent.—in either case. 
Whilst the increased use of pyrometers would be an im- 
provement, personal skill on the part of the furnace men 
and managers still remains essential to successful and 
economical working. 

THE new high-efficiency gas-filled lamp introduces 
variables not hitherto encountered in the photometry of 
incandescent electric lamps. .On account of the compara- 
tive broadness of the filament spiral and the dissymmetry 
of the filament mounting, there is considerable irregularity 
in the distribution of the light about the vertical axis. 
Consequently, when the lamp is rotated, as is commonly 
done in rating lamps at the factory, the light as seen in 
the photometer flickers so excessively as to render accurate 
measurements of candle-power practically impossible 
without the use of auxiliary apparatus. However, as is 
sometimes done, if two mirrors inclined to each other be 
placed at the back of the lamp, the flickering is so much 
reduced as to permit accurate candle-power measurements 
even at very low speeds of rotation. 


INTERNATIONAL power transmission by submarine 
cable is now a fact, lines between Sweden and Denmark 
having been put in service in January. The cables run 
from Palsjo, just north of Helsingborg in Sweden, to 
Marienlyst, a village north of Elsinore, Denmark. The 
underwater distance is 3.35 miles, the transmission 
voltage 25,000, and the energy transmitted 5000 kilowatts. 
The two power cables are laid parallel to each other 100 m. 
apart, while .a protecting steel cable, with a breaking 
strength of 40 tons, is run parallel to the power lines and 
100 m. from the nearest. Iron towers 25 m. high on either 
shore, in line with the protecting cable, warn vessels 
against attempting to anchor. These towers carry green 
lights at night. There is a steam station on the Danish 
side to act as a reserve, in case of interruption on the 
submarine line. 

In a paper on “ Faults of the Small Electric Are Fur- 
nace,” read before the American Electro-chemical Society, 
Mr. W. H. McKnight says :—Electrodes are of two kinds : 
carbon and graphite. Each has its merits. The carbon 
electrode is the less costly, but has less electrical carrying 
capacity than graphite, and consequently must be greater 
in cross section to deliver the same amount of energy. 
It therefore has a larger amount of radiating surface, and 
consequently the saving in first cost of the carbon is 
offset by the loss in ene dissipated in heat. Owing 
to the intense heat of the electrode, its surface both within 
and without the furnace shell loses carbon by its surface 
contact with the air and resulting oxidation. The graphite 
electrode, by virtue of its greater carrying capacity, is 
smaller in diameter and offers less surface for radiation of 
heat and oxidation. The electrode within the furnace 
shell is subject to further attack by the passage of the 
electric current through the heated gases to the lining, 
which, at a temperature of 2500 deg. Cent., itself becomes 
a very good conductor of electricity. 


In a letter to the Electrical Review on the question of 
economy in coal, Mr. Horace Bowden, the Poplar borough 
electrical engineer, says :— ‘‘ Perhaps it has not occurred to 
the Board of Trade that a very considerable economy in 
fuel consumption can be effected by a general change-over 
from the use’ of gas to electrical energy for illuminating 
and power purposes. The output of gas per ton of coal 
varies from 10,000 cubic feet to 13,000 cubic feet, according 


to quality of coal and the retorts employed. A 66 candle- |" 


power burner will consume 4 cubic feet of gas per hour, 
therefore one ton of coal will supply light under the most 
favourable conditions of plant and fuel to 3250 66 candle- 
power burners. By employing electricity as the lighting 
agent, under the best conditions of plant and fuel not 
more than 3 Ib. of coal per unit of energy supplied need 
be consumed, therefore one ton of coal will produce 
747 units of energy, or 747,000 watts, and 11,318 one-watt 
lamps of 66 candle-power each will give three and a-half 
times the light obtainable from 3250 66 candle-power 
gas burners, #.e., by using gas for illuminating purposes 
34 tons of coal are used to every single ton necessary to 
produce an equivalent illumination by the use of electrical 
energy, by which 70 per cent. of fuel can be saved. By 
using half-watt lamps the proportion of fuel consumed is 
one to seven.” Mr. Bowden’s figures are, of course, in- 
complete, and hence, to a certain extent, misleading. 
‘The steam boiler burns its coal to ashes; the gas retort 
leaves valuable by-products. 





MISCELLANEA. 


THe President of the Board of Trade has appointed 
Mr. Henry Summers to be an additional member of the 
committee recently eppointed to consider the position 
after the war of the iron, steel and engineering trades. 


Tue Turriff District Committee of the Aberdeen County 
Council has received a letter from the County Clerk stating 
that grants could be had for roads where pine tar was used, 
the by-products being used for explosives, but no grants 
would be given where it was proposed to use crude tar. 


Tue Corporation of Wolverhampton has decided to 
make application to the Local Government Board for 
sanction to borrow £17,160 for the provision of additional 
boiler-house plant at the electricity works. This is part 
of a large scheme prepared by Mr. 8. T. Allen, borough 
electrical engineer, for extending the works at an estimated 
cost of £53,900, in order to cope with the anticipated 
demand for current in 1917. 


So great is the fear that the big Canadian power plant; 
at Niagara Falls, Ont., will be destroyed and otherwise 
crippled by German secret agents, that the Dominion 
authorities have ordered the erection of barbed wire 
entanglements along part of the frontier of Canada in the 
vicinity of the electric generating plants. The present 
armed guard has been greatly increased by the arrival of 
additional troops from near-by concentration camps. 
The area of the Victoria National Park about the plant has 
been closed to the public. Are lamps have been erected 
to illuminate the fence at night, and the cars of the Great 
Gorge Route Railway, which s close to the power- 
house, while making the loop in the vicinity of the Canadian 
Horse Shoe Falls, are escorted through the enclosures 
under armed guard. 

At a large meeting of Liverpool business men at St. 
George’s Hall on Empire Day, organised by the British 
Electrical and Allied Manufacturers’ Association, and 
presided over by the Lord. Mayor, the following resolution 
was moved by the Chairman of the Liverpool Corporation 
Tramways and Electric Power and Light Committee, and 
seconded by the Chairman of the Manchester Corporation 
Electricity Committee :—‘‘ That the indispensable military 
services rendered by the ehgineering industry and its 
fundamental importance in the future as the basis of 
defensive power and of prosperous economic development 
entitle it to special State recognition in any reform of 
national and imperial commercial policy, and to the 
patriotic support of all public and private users of plant 
and machinery throughout the Empire.” 


THE Commissioner of Police of the Metropolis, calling 
attention to the recent order of the Secretary of State 
prescribing the use of three lamps on vehicles—two in 
front (white) and one at the rear (red)—states that the 
number of accidents that have happened in the past 
clearly shows the necessity for this order. He has -hesi- 
tated, however, to press it unduly on account of the 
difficulty that has been experienced in obtaining the 
necessary number of lamps, but he is now satisfied that 
this difficulty exists no longer, and that suitable lamps 
can be easily obtained. -There is no excuse, therefore, 
for the use after dark of vehicles unprovided with the 
necessary lamps, and from June Ist the police are in- 
structed to take proceedings in all cases where a contra- 
vention of the order is observed. 


Fuint implements of the Neolithic type are fairly 
common in the Gold Coast Colony, but up to the present 
examples of the Paleolithic age have been wanting. In 
1914 some rough quartzite stones of Paleolithic character 
were picked up on the coast at Accra. Mr. F. W. Migeod, 
in Man for April, announces the discovery of a rude 
implement in North Ashanti. It was found in a road 
cutting not far from the surface. The material seems to be 
a kind of chert, and Mr. Migeod is not disposed to attribute 
any great antiquity to it. He suggests that it was chipped 
experimentally, and was used for some temporary purpose. 
This supposition is confirmed by the character of the 
material, which is of a soft nature, and the implement 
would scarcely stand much rough use without losing its 
edge. Even if this specimen proves to be comparatively 
modern, it is still interesting as marking the survival of the 
Paleolithic type of implement in the Neolithic period. 


In a paper by Mr. Andrew Campbell, recently read 
before the Institution of Petroleum Technologists, on 
“The History and Development of Petroleum Refining,”’ 
the debt that the motor industry owes to shipbuilding 
enterprise was demonstrated. Although there is little 
difference in the process now employed for converting 
crude petroleum into marketable products—petrol, 
paraffin, &c.—from that in use a quarter of a century ago, 
the enormous development of the industry has necessitated 
the work being carried on on a scale of increasing magni- 
tude. Thanks to the energy and ability of the ship- 
building industry, the facilities for the transport of 
petroleum products by sea are now so extensive that 
markets on one side of the world are accessible for products 
produced on the other. Huge quantities of petrol, 
kerosene and residues may, therefore, be transported 
from their country of origin and manufacture, where no 
market for them exists, to markets where they are sale- 
able, to the mutual benefit of all the industries concernece 

ALTHOUGH Italy is endowed with water power available 
for hydro-electric purposes in excess of many European 
countries, the need for coal for steam-driven electric 
generating plants is pressing; im order to supplement the 
hydro-electric plants in the drier seasons of the year. 
Hitherto coal has been mostly imported, principally from 
England or Germany. Now, however, an attempt is to 
be made to explore and develop such deposits of coal— 
chiefly anthracite and lignite—as the country may possess. 
Professor Novarese, head of the Royal Mining Corporation, 
states that there are extensive deposits of various kinds 
of useful coal in the peninsula, and a recent Government 
decree makes provisions to facilitate the search for and 
winning of the home article. Professor Novarese is of 
opinion that the Italian deposits could be made to yield 
1.000,000 tons of fuel yearly, for electric stations, and even 
if of a quality somewhat inferior to the imported article, 
the present enhancement of the price of the latter would 
more than compensete for any deficiencies of the Ttalian 
fuel. 
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The Dilution of Labour. 


Ir is a matter of common knowledge that the supply 
of skilled labour in engineering works is not sufficient 
to meet the enormous requirements of the moment. 
Into all the reasons for this state of affairs it is not 
necessary to enter; it is sufficient to say that, with 
the whole country converted during the course of 
less than a year into a gigantic arsenal, it has been 
found impossible to man all the new works which have 
sprung up, and those existing establishments which 
have been extended, with skilled mechanics. In 
normal times our manufacturers always had a reserve 
stock of skilled labour on which to draw. There was 
always a percentage of men not employed. All that 
the works owner needed to do was to advertise or to 
apply to a Labour Exchange, and in the great majority 
of cases he could immediately obtain all that he 
required. There was no necessity for him to train 
large bodies of men over and above the ordinary 
numbers of apprentices passing through the shops. 
He felt quite safe, for he knew that there was ready to 
hand a superabundance of exactly the kind of material 
he needed and that it might be called up at the shortest 
notice. The case is very different now. With outputs 
of existing works doubled and trebled, and with large 
new munitions factories springing into being all over 
the country, the demand for skilled mechanics has 
far outrun the supply, and the problem which has had, 
and still has, to be faced is how to make up the deficiency. 
The production of many kinds of munitions is to a 
great extent repetition work. There are large numbers 
of operations all of which have to be repeated many 
thousands of times. Many of these operations call 
for a minimum amount of skill. Practically speaking, 
it is the machine which does the work while the 
operator looks on. Yet up till quite recently it was 
the general custom to put skilled mechanics—men 
who had served their full apprenticeship as turners, 
millers, slotters, &c.—in charge of the machines 
performing the operations. When the need for 
increased supplies of munitions arose it was soon 
realised that the desired output would not 
be reached unless some very different method 
of operation was devised. The recalling of men 
from the Colours, even, did not suffice to pro- 
duce the desired numbers of skilled workers, and 
so the customs of years were broken through, and 
attempts were made by some more vénturous than 
the others to employ first of all semi-skilled, and 
finally totally unskilled, workpeople to manage various 
classes of machinery. The results achieved were in 
many cases wonderful. It was found that young boys 
and men who had previously been simply labourers 
could with but short training successfully turn out 
certain classes of work which up till then had not been 
attempted by them. The time came, however, when 
even this sort of labour proved inadequate. More 
workers still were required. Then some, more ventur- 
ous still, decided to try the experiment of employing 
women on a large scale. Up till then it had been 
the custom to use women and girls only on the lightest 
type of repetition work, which required little or no 
manipulative skill, and there were many who foretold 
that the new experiment was doomed to failure. But 
it was not. It was found that not only could these 
women and girls be taught, after in some cases an 
amazingly short period of training, to perform single 
operations with a variety of machine tools, but that 
their output was certainly as large as, and in many 
cases greater than, that which skilled mechanics had 
up till then been in the habit of achieving. More- 
over, it was found that many of the girls displayed 
such aptitude that work requiring considerable 
manipulative skill could be entrusted to them. 

Taken all round, then, it can certainly be said that 
the results of employing unskilled workers and women 
and girls in munitions factories has been in every way 


| satisfactory, and it would be well if all owners of 





works could come to realise this. It cannot, of course, 
be claimed that workers of this class are skilled 
mechanics in any sense of the word, yet for certain 
operations they can, in quite a short space of time, be 
taught to produce, under the supervision of skilled 
overseers, work which in quantity and quality com- 
pares favourably with that turned out by mechanics 
who have served their full term of apprenticeship. 
It is true that for the most part it is only one opera- 
tion which these new workers have learned to per- 
form, or only one tool which they understand and can 
use. But at a time like the present, when it is neces- 
sary to produce shells and shells and more shells, 
what else is needed ? For the smaller types of shell 
especially, where large numbers of operations are 
performed, each in a separate machine, all that is 
required of one operative is that he or she should 
carry out each separate operation properly. Nor 
must it be imagined that it is only in the production 
of the smaller sizes of shell that these so-called un- 


skilled workers have been engaged. They are success- 


fully and increasingly turning out the larger types 
as well, even up to the 9.2 shell cases. For the latter, 
of course, lifting and handling appliances have to be 
provided, but up to the 60-pounder shell the women 
manipulate them by hand, and have even been known 
to retuse the help of labourers with no adverse effect 
on oatput, but rather the reverse. Now it is hard 
to understand why there should still be owners of 
works who refuse to see the advantages which accrue 
from the employment of women labour. Yet there 
are still some, and to them we would appeal to investi- 
gate carefully for themselves the working of factories 
where these women are at work. They will then find 
that skilled mechanics have been freed so that they 
can perform work for which their services are indis- 
pensable. One skilled man freed can supervise the 
working of quite a number of machines, and by a 
judicious admixture of skilled and unskilled labour 
it is found that work which can pass the most rigorous 
tests can be produced. The objections raised by the 
general run of factory owners against the employment 
of women are frequently the result of misapprehension. 
They urge, for example, that their works do not 
possess the necessary arrangements. Were they to 
go into the matter they would in the majority of cases 
be surprised to find how easily the necessary altera- 
tions could be carried out, and when they had made 
the change they would quickly wonder why they had 
not consented to do it before. What makes it so 
desirable that this source of labour should now be 
drawn up is that, saving in one or two districts, the 
number of women who are willing and anxious to 
enter works is more than adequate to meet the 
demands, and that the whole of the shortage of labour 
which is now being felt could be removed if they were 
employed. It may be asked in what proportions 
has it been found desirable to mingle skilled and un- 
skilled labour ? In reply, it can be said that in one 
case which has come under our notice the proportion 
is as low as 6 per cent. skilled workmen to 94 -* 
cent. ‘‘ unskilled” women and men. 

The Ministry of Munitions realised quite early in 
its history that one of the greatest problems which 
it would have to face was that of labour, and it imme- 
diately proceeded to grapple with the question. It 
put before the owners of works the paramount 
necessity of getting more workers, and it set itself 
the task of helping to provide them. It was mani- 
festly impossible to produce an unlimited supply of 
thoroughly trained mechanics within a reasonable 
time. That would have meant years; but it was 
imagined that in a very much shorter period a 
sufficient amount of skill could be imparted to a 
large number of totally unskilled persons to enable 
them to perform single operations with accuracy and 
dispatch. Many factory owners and others were 
induced to fall in with this idea and to start training 
workers. But big and busy factories are not the best 
places in which to carry out such preliminary instruc- 
tion. Useful space is taken up and useful men have 
to spend valuable time, which otherwise might be 
employed in production, in teaching. And so the 
idea arose to found training centres. This idea has 
been so energetically elaborated that there are now 
about sixty such centres in different parts of the 
country. Their establishment has been rendered 
possible by the assistance and co-operation of numer- 
ous educational authorities possessing engineering 
workshops specially laid out for instructional pur- 
poses. The equipment of these shops has been 
strengthened by the addition of further tools and 
appliances, and the regular staffs of instructors 
have acted as teachers. The. teaching, which is 
entirely free, is adjusted to suit the particular 
aptitude of each student, and in this way very 
large numbers of quite unskilled persons—women 
and girls and men as well—have been given an 
excellent grounding in particular operations.  [f 
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it be found that there is a call for workers at any 
particular operation a certain number of students is 
chosen and specially trained to perform that opera- 
tion. Occasionally a works will temporarily lend a 
few tools in order to have operatives trained to use 
them. Generally speaking, each worker is simply 
trained to carry out one operation and no other, but 
occasionally there are found those who are so apt and 
adaptable that they can quickly be trained to do more 
things than one. Indeed, by carefully selecting 
suitable students, by more closely dissecting opera- 
tions, and‘by a greater degree of specialisation, it has 
been found possible to provide tool setters, tool makers 
and charge hands from the ranks of the “ unskilled.” 
Even gauge makers are produced. In the London 
area alone there are three centres engaged solely on 
the training of gauge makers, and, in addition, each 
centre makes its own gauges. Already as many as 
'8.000 students have passed through the schools and 
have been drafted into various works. At the invita- 
tion of the Ministry of Munitions we recently visited 
one of these training institutions, and we describe 
in another column what we saw. We have also 
inspected a factory employing some 350 hands, men 
and women, a large number of whom were trained at 
one or other of these centres, and had not had 
any previous experience. The work being turned 
out was of excellent quality, and the owners of the 
works expressed gratification at being able to obtain 
workers who had already reached the productive 
stage and wanted but very little experience in their 
new surroundings to make them capable of taking 
their places among and keeping pace with the other 
workers. 

We feel sure that if those who are now 
hesitating to employ women workers or men not 
thoroughly skilled, or have hitherto refused to do so, 
were to take the opportunity to study, as we have 
done, the establishments into which such workers have 
heen drafted, they would hesitate or refuse no longer. 
As to what the effect of it all will be after the war, we 
need not at the present moment concern ourselves. 
The task in front of us is to finish the war as quickly 
as possible. and that can only be done by producing 
the maximum number of workers. 


Engineering Institutions and the War. 


THe duties and responsibilities of learned institu- 
tions are set forth in the memoranda of association 
of those bodies. As a rule no doubt is left 
that the Institutions have been established for 
the advancement of science, and that questions 
connected with trade, or with industrial pro- 
blems, or with the business side of engineering are 
outside their scope. For many a long year no one has 
thought of challenging the propriety of this position. 
The older learned societies had their origin in small 
congeries which at stated intervals met to discuss 
scientific difficulties with the help of a glass of wine 
and long clay pipes. Labour questions did not 
agitate the members much, and foreign competition 
was so small that no one thought of uniting forces to 
oppose it. On the other hand, engineering as a science 
was in its infancy. Men were collecting new experi- 
ences day by day, and they delighted in the oppor- 
tunity of talking them over with others of the same 
craft. Years have passed by and most of the diffi- 
culties which faced our forefathers have gone with 
them. Many branches of mechanical and electrical 
engineering have become standardised, and where 
things were made in ones and twos fifty years ago, 
they are now made by the dozens and hundreds. 
Manufacturing has taken the place of engineering to 
a very large extent and has brought with it problems 
of quite a different kind. 

So much is this the case that it is now frequently 
said that the institutions must revise their position, 
and not only encourage debate upon subjects which are 
now regarded as without their pale, but must take 
an active rather than a passive part in furthering 
economic reforms. Thus at the recent meeting of 
the Iron and Steel Institute Mr. Benjamin Talbot 
said that whilst the primary interests of the Institute 
were in science, he could see no sound reason why 
members should not discuss trade questions, and he 
thought the time had come when the Institute should 
indicate to the State the line it ought to take with 
regard to foreign’ competition and similar matters. 
As a result of this proposal, at the Autumn Meeting 
of the Institute an amendment of one of the by-laws 
which would bring matters “ affecting national and 
international competition and economics” is to be 
put before the members. We have not heard that the 
other engineering associations are also to be asked 
to revise their by-laws in this respect, but we have, 
nevertheless, found a fairly widely expanded opinion 
that the time has come for the various bodies to 
concern themselves with the business side of engi- 





neering more than they have done in the past. 
“ What,” said one manufacturer to us recently, “ have 
the institutions done for us since the war? Nothing. 
They have taken no interest in our difficulties. In 
them we have powerful associations of engineers 
which might and should have used their influence 
with the Government on many matters affecting both 
the practical and business side of engineering: but 
they have done nothing, nothing at all.’’ In other 
quarters we have heard similar sentiments expressed, 
and we are obliged to conclude that there is quite an 
important weight of feeling that the institutions 
must widen their scope and increase their activities. 
But we recognise that there will be very grave oppo- 
sition to any change, and that not only amongst those 
who have enjoyed places of honour in the institutions 
for many years, but amongst the rank and file there 
will be found many who would see with regret any 
departure from the strictly scientific character of our 
learned societies. There is very much to be said on 
both sides, and we suggest to the kindred associations 
that they follow the example of the Iron and Steel 
Institute and set apart a meeting for a careful dis- 
cussion of the pros and cons. Experience in this 
country and abroad is not wholly lacking—the 
“ Electricals,” we fancy, could supply some useful 
mformation—and if memoranda of such experience 
could be collected it would prove an invaluable guide 
as to the better course to pursue. 

For ourselves, we offer no opinion at the present 
time. We sympathise fully with those who desire 
to see the institutions more closely connected with 
the industries that support them, but at the same time 
we cannot be blind to the grave dangers of making 
scientific lecture theatres the arena for semi-political 
debates. The idea is too new, too revolutionary for 
a rapid decision to be safe. It has only gained 
momentum since the war opened up a new crop of 
economic problems, and when the war is over it may 
disappear. Moreover, it must not be forgotten that 
there already exist several bodies, and more are in 
process of constitution, specially created to deal with 
problems of the kind and backed by funds far greater 
than any the Institutions can command. On the 
other hand, the learned societies are the established 
representatives of the industries, many of them enjoy 
Royal Charters, and they should be able to exercise 
far more influence with the State than they now do 
Little or nothing can be done through the summer 
months, but members will do well to bear the subject 
in mind and to discuss it from all aspects amongst 
themselves, so that they may have clear views when 
the time comes, as it will in the autumn for the Iron 
and Steel Institute, and perhaps for others, to reach 
a definite decision. 








INSTITUTION OF MECHANICAL ENGINEERS. 


In accordance with what is now becoming customary 
in connection with the Institution’s proceedings, Mr. 
Daniel Adamson on Tuesday week submitted his 
paper on “ Spur Gearing ”’ to the Manchester members 
at the Engineers’ Club. There was a very good 
attendance and the discussion which ensued was taken 
part in by several members who would not have been 
able to place on record their views had the discussion 
been limited to the members at the Westminster 
meeting. Mr. Maxwell Garnett, Principal of the 
Manchester School of Technology, presided, and in 
introducing the author referred to the investigations 
on the subject by Lasche and to Mr. Longridge’s 
report of 1891, in which the adoption of the short 
tooth was advocated. The author then read a brief 
abstract of his paper. 

The discussion was opened by Mr. A. Saxon, who 
criticised the author’s selection of title, and thought 
that a more suitable title would have been “ Plain 
Toothed Wheels.”” He said there was a great amount 
of gearing made in this country from patterns and 
moulding machines in which cycloidal teeth were 
used. A well-known firm in this branch of trade in 
Manchester had told him that for teeth up to 3in. 
pitch the involute form was chiefly used, but for 
teeth of larger pitch the cycloidal form was the better. 
He supported the author’s remarks with regard to 
the modified Brown and Sharpe tooth. His firm had 
made use of gear wheels designed according to Michael 
Longridge’s formula, but they had not been entirely 
satisfactory ; by modifying the teeth and making 
the depth five-eighth of the pitch good results were, 
however, obtained. This proportion had been adopted 
for cast as well as cut wheels. Mr. Saxon concluded 
his remarks with several questions relating to points 
raised in the paper. 

Mr. J. Butterworth said the paper predicated 
absolute accuracy of running and centres which were 
all right in theory but were impossible in practice. 
If this degree of accuracy were not complied with, 
pushing and plucking between the gears took place 
and involute teeth tended to become epicycloidal 
owing to wear. He advocated the abolition of the 
sharp corners on teeth, and considered that these had 








more to do with the faulty operation of machine. 
moulded wheels than inaccuracy of pitch. The 
working conditions must be considered by the makers. 
With regard to machine-moulded wheels, he thought 
that for a 3in. pitch wheel running at a peripheral 
speed of 2000ft. per minute an error of «yin. in pitch 
was permissible. 

Mr. Gass referred to the wheels, to which allusion is 
made on page 23 of the paper. He said they were 
made by his firm, the pinion being forged and the 
large wheel cast steel. The wheels had been put in 
to reduce vibration. The 2}in. pitch wheels ran well 
for some years and were afterwards replaced by 
double helical wheels cut. by the Citroen process, In 
connection with these wheels a peculiar flaking was 
noticeable after running some time, the cause of which 
was difficult to understand. Generally speaking, he 
had found that in designing gear drives the finer the 
pitch the better the results, but fine pitches were not 
so good for cast iron wheels. 

Mr. Dempster Smith said that cyclodial gearing 
had practically passed out of existence, having been 
replaced by involute gears. With teeth made with 
an angle of obliquity of 14} deg.. and an addendum 
equal to the module, or about 0.32 pitch, interfer- 
ence resulted between the rack and pinions with less 
than thirty teeth. This could be got over by increas- 
ing the angle of obliquity. decreasing the addendum, 
or ‘‘ faking’ the profile. He said the B. and 58. tooth 
form was “faked ’’ and thought that the secrecy con- 
nected with this form should not be allowed to remain 
in the hands of one firm. Some firms of machine tool 
makers were using a very long tooth to get over the 
noise, and others used an angle of obliquity of 
22 deg. He strongly advocated the increase of the 
angle of obliquity from 14} deg. to 22 deg. With 

IN 
regard to Lasche’s formula PN, Dr. Nicolson and he 
had found that the value for cast iron wheels was 
40,000 and for steel 100,000. 

Dr. Bowman said that no allusion had been made 
by the author to shrouded gear wheels. His experi- 
ence of shrouding up to the pitch line was that it 
strengthened the wheels and enabled them to be run 
at a higher velocity. Another speaker, Mr. J. D. 
Paton, spoke on the necessity for designing wheels 
to absorb shocks, and showed to the meeting a form 
of laminated wheel which he claimed gave the desired 
resilience. 

Mr.. E. Arnold Pochin said that probably all who 
had carefully studied the question of tooth form had 
now come to the conclusion that a standard form 
based upon a larger angle of pressure than 14} deg. 
and of reduced full depth would be advantageous. 
The fact that all gears, down to a_ twelve-tooth 
pinion, could be generated by a straight-sided tooth 
cutter of rack or worm—hob—form gave the 22} deg. 
stunted involute form an enormous advantage over 
other interesting, but sometimes decidedly hybrid, 
forms which have from time to time been suggested. 
It very frequently happened that pinions with as 
many as twelve teeth were necessary, and in order 
to obtain the requisite strength in the pinion teeth 
the present standard form had to be departed from, 
causing an expense which would otherwise not be 
incurred. With reference to the tooth length pro- 
portions, he noted that Mr. Adamson made his 
addendum and dedendum ratios of circular pitch. 
He suggested that those proportions should be ratios 
of the module. The use of the module was the simplest 
method of obtaining the pitch diameter of any wheel 
of circular pitch and the larger diametral pitches. 
He said that Mr. Adamson’s proportions agreed with 
his own ideas very closely, but, again, an addendum 
of .8 and a dedendum of .95 module would be a 
real convenience where many gears were designed and 
made. The outside diameter would then be module 
—number of teeth +-1.6—and the full depth 1.75 
module. Compared with Mr. Adamson’s proportions, 
they would be as follows :— 

lin. p. 


Mr. Adamson. As suggested. 
So al 


Addendum .. . 2546 
Dedendum .. 32 . 3024 
Full depth .. 57 - 557 
lin. D.P. 
Mr. Adamson. As suggested. 

Inch. Inch. 
Addendum - 7854 8 
Dedendum 1.0053 .. .95 
Full depth 1.7907. 1.75 


The dedendum was not quite as large as that of Mr. 
Adamson, but was large enough to allow reasonable 
clearance and added slightly to the strength of the 
tooth. The quotation from Lasche’s paper of 1899, 
were, continued Mr. Pochin, new to him, and very in- 
teresting—particularly the calculation of the stresses 
set up by inaccurate dividing. One was quite prepared 
to find that these stresses were very large, especially 
at high speed, though the example worked out and 
showing stresses 28.2 per cent. above the normal 
load, due to momentary acceleration, would be quite 
an abnormal case, an error of .02in. in lin. pitch 
being, he hoped, most unusual. But the formula 
took no account of the excessive friction which would 
be present on the are of approach—which might 
cause a gouging out of the flanks of one set of teeth 
by the point of the other. Such a stress would not 
be a negligible item. The five examples of trans- 
mission, however—illustrated in the diagrem on 
page 14—with their data were not of great value 
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except to warn users against certain local conditions, 
such as damp, and inaccurate workmanship. The 
admission of errors of workmanship amounting to 
.02in. in a wheel or pinion of ljin. pitch, running 
at 2460ft. per minute, prepared one for the inevitable | 
result. 

Mr. V. Gartside also posed as an advocate of short 
teeth. He did not agree with Mr. Dempster Smith 
that the B. and 8S. tooth form was being almost 
exclusively used in-the machine tool trade. The firm 
with which he was connected copied the B. and 8. 
form of tooth as nearly as possible. 

Mr. Bedson said the paper had been very interesting 
as far as it went, but did not go far enough. He 
wanted to know the highest peripheral speeds that 
could be used, and 3900ft. was about the limit of the 
examples mentioned. He was running cast iron | 
machine-moulded wheels at 3600ft. per minute, and 
had gone up to 6000ft. per minute. He asked if it 
was possible to go higher % 
and touch 10,000ft. per 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





TRAIN FERRIES. 

Sm,—-Circumstances which need not be particularised pre- 
vented me from perusing until now your number of July 16th 
last, which contains an article on a combined ice-breaker and 
train ferry steamer for the Canadian Government. In this 
article some particulars are given of the devices which have 
been adopted to meet different conditions in various installa- 
tions of train ferries. 

In this connection the following may be of interest. A 
train ferry service on the Nigerian Government Railway at 
Jebba on the Niger was put out of commission on January 25th 
last, when the Niger South Channel Bridge was informally opened 
for traffic, the official opening taking place on the 31st. The 
service had been in operation for over five years. Being only 
temporary, economy had a good deal of influence on the con- 
struction. A difference of level of 23ft. had to be provided for, 
and the maximum draught permissible was only 5ft. 9in. 
Vehicles were landed on a movable platform, carried by two sets 





minute—a speed already 
achieved in steam turbine 
boats. 

Mr. Adamson briefly 
replied to some of the points 
touched upon. In reply 
to Mr. Saxon he said‘ he 
had quoted a few examples 
of bevel teeth in the paper, 
but these were pertinent 
to the subject, and he had 
intended to confine him- 
self to straight teeth. With 
regard to the 14} deg. angle 
of obliquity which had 
been adopted, he could not 
find the reason for it, 
unless it was the mean of 
the obliquities of cycloidal 
teeth then in use. He 
had tried to get a more 
practicable formula than 
Lewis’s. 

In proposing a vote of 
thanks to the Engineers’ 
Club for the loan of the room, Mr. Worthington said 
the Council had formed a high opinion of the quality of 
the discussions at the Manchester meetings, and said 
that the number of members who took part in the 
discussion on Mr. Adamson’s paper was twice that 
at the London meeting in the preceding week. 








OBITUARY. 
MR. J. J. HILL. 


In this country the name of Mr. J. J. Hill had been 
almost forgotten when, some months ago, a short 
paragraph in the daily Press: brought it suddenly 
into prominence again by the announcement that 
the American Railway King had agreed to rebuild 
the Belgian railway system after the war. We 
immediately set inquiries on foot, and a few weeks 
later were able to state with something approaching 
certainty that the report lacked sound foundation. 
Now Mr. Hill is dead—he died at St. Paul, Minnesota, 
on the 29th of the month—and whatever share 
America may take in the reconstruction of Belgium 
will have to be done without the help of his remarkable 
personality. Mr Hill was born in Canada in 1838, 
and appears to have had but little education. He did 
not “ find himself ’’ till 1876, when in company with 
the two men who subsequently becaine Lord Mount 
Stephen and Lord Strathcona he acquired the St. Paul 
and Pacific Railroad. From then onwards he was con- 
nected with railway construction and organisation, and 
almost consistently with astonishing success. Early in 
his career he expressed his intention of carrying a 
line to the West Coast of America, but a man of 
less energy and determination could not have met 
and overcome the opposition of the Northern Pacific | 
and Canadian Pacific companies. He eventually | 
succeeded, and the Great Northern of America, | 
from St. Paul to New Westminster, was completed 
in 1893. No man’s methods were ever more severely 
criticised than Mr. Hill’s. With the object of making 
his railways pay as soon and as much as possible he 
rushed construction forward, and was contented with 
a class of work that bordered on the hazardous and 
horrified British contractors. But this is not the place 
to enter into a discussion of those methods, for which 
the best defence is that by their means things which | 
were needed were done quickly which might have been | 
delayed many years had a more nervous or less ad- 
venturous man had the doing of them. 
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TRAIN FERRY FABIUS 


of wheels—-four each—-on a four-rail track on a gradient of 1 in 8. 
The rails on the platform were level, and vehicles were hauled 
up from it by a winding engine. An extra drum on the main 
shaft of the winding engine served to raise or lower the platform 
to suit the level of the river. Slight variations of draught due 
to variations of the vessel’s trim as vehicles were taken on or off 
were provided for by a flap hinged on the vessel, and engaging 
in cups on the platform. ‘There were two tracks in the steamer 
converging into one over the flap. the points being on the plat- 
form. The steamers had independent side paddles and had 
both ends alike in order to be able to come into her berth either 
end first. 

Owing to the configuration of the river, one berth was below 
the bridge site and the other above. This caused some incon- 
venience during the construction of the bridge. Owing to her 
small draught, the rudder area was very small and the vessel 
steered badly, and on several occasions came into collision with 
the piers or stagings of the bridge, but no serious damage was 
done. I enclose a photograph showing the Fabius leaving the 
berth on the south side of the river. 
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“THE ELECTRIFICATION OF ISOLATED FACTORIES.” 


Srr,—Having read with considerable interest the article in 
your issue of May 19th, entitled “‘ The Electrification of Isolated 
Factories,” I beg permission to pass a few comments upon the 
data contained therein. The figures quoted as being the approxi- 
mate cost of wiring per point with ordinary switching is high 
for each system, particularly as open points are considered. 
Take Nos. 1 and 3 systems for comparison. I have carried out 
all classes of installation in various systems, and taken note 
over a number of years of the comparative costs. Of recent 
date I have executed several installations in C.T.S. and cannot 
reconcile the costs with those quoted by Messrs. Speedy-Eynon 
and Co. One installation in particular comprised very awkward 
runs with long intervals between the various buildings, and 
concealed wiring in the offices. Each pendant was fitted with 
individual control, shades and lamps being provided to render 
the installation complete in every detail. In this instance the 
cost per point was 23s., considerably different to the 25s. for 
wiring only as quoted by you. Had steel screwed conduit been 
used the cost for this particular installation would have exceeded 
30s., which is a fair example for comparison. With C.T.S. 
the labour costs are reduced to a remarkable extent—that is, 
if the workmen are competent and the wiring correctly planned 
out. It is necessary to execute similar installations in either 


| systems before one can correctly give comparative costs. This 
| done, then there is no doubt which is the more economical. 


Again, there is the statement in the article under review that 

for excessively rae places screwed steel conduit would be 

submit that C.T.S. would be superior. 

There is then no bother of condensation and kindred allied 
troubles. ‘ 

In conclusion, I would state that I hold no brief for any par- 


| ticular system, and merely wish to remove the wrongful impres- 


sion your estimate may unknowingly create. 
ELuterD-Strytes, A.M.I.E.E. 
London, W., May 23rd. 


“THEORY AND PRACTICE IN THE FILTRATION OF 
WATER.” 


Srr,—Referring to the letter of Mr. Wm. Paterson which 
appeared in your issue of May 26th, I quite appreciate the fact 
that a statement as to percentage purification may be misleading 
in the absence of full particulars. I constantly receive literature 
relating to various waterworks appliances and methods of 

urification, which I endeavour to read “ with understanding.” 
ut in referring to the Poona water supply Mr. Paterson admitted 
that the process to be employed might still leave 1000 dangerous 
bacteria per c.c. in the filtered water, and this appears to me 
to support the conclusions arrived at by the author of the above 


paper. 
May 30th. H. H. B. 


I. AND N.W. COMPOUNDS. 


Srr,—May I be permitted to supplement your paragraph in 
“Railway Matters” in last Friday’s issue re the London and 





North-Western compound tanks’? ‘The article statés there was 
one Beyer, Peacock tank compound. This should be two, and 
I give the numbers as I saw them, viz., 2063—afterwards re- 
numbered 3026—and 1914. I frequently rode behind these from 
Earl’s Court to Mansion House, and vice versd in the years 
1886-1890. There was also another compound tank, No. 687, 
but this differed from the above by having Webb’s radial axle- 
boxes at each end. The 4-4-0 non-compound Beyer, Peacock 
tanks on the number plates bore the words “ L. and N.W.R., 
Crewe Works.” Between 1889 and 1890 the copper top chimneys 
on these engines were being replaced by cast iron chimneys of 
standard type. Perhaps some correspondent could inform me 
whether these three compound tanks were scrapped and when. 
May 27th. A. M. BusHEetr. 


TORSIONAL ANGLE OF FRACTURE. 


Srr,—The enclosed photographs might prove of interest to 
some of your readers as a demonstration of the theory of torsion 














SCREW PILE DRIVER 


under working conditions. The small illustrations show a cast 
iron pile 12in. external diameter by lin. thick by 16ft. long, 
having a screw 2ft. diameter with a 6in. pitch. A large number 
of such piles were used for the extension of a pier on the South 
Coast. The screwing was carried out by the use of our patent 
mechanical motor-driven capstan—the method being clearly 
shown on the large photograph. ‘The broken pile had been 
screwed through about 12ft. of shingle when it met a strata of 























PILE BROKEN BY TWISTING 


very hard blue stone. It was then decided to continue screwing 
in order to test the capstan, and for this purpose the back gear 
of the machine was brought into play. The result, as shown by 
the fractured pile, amply proved the effectiveness of the capstan 
and also beautifully illustrated the theoretical angle of torsion 
BRAITHWAITE AND KIRK. 
London, May 30th. 
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COAL PRICES AND COSTS. 
(By a Correspondent.) 


For some time past there has been well-founded anxiety 
on the part of manufacturers, railway_ companies, and 
householders who are not colliery workers, by reason of 
the advancing price of fuel for all purposes. For a parallel 
to existing conditions it is necessary to go back more than 
forty years, when in July, 1872, the price of Cleveland pig 
iron was nearly 120s. per ton and coke 37s. 6d. to 4ls., 
as compared with the present respective prices of 90s. 


and 28s. to 30s. 6d. In 1886 locomotive coal was bought | 
under contract at 5s. 6d. per ton at the pit, and the same | 


coal was in December, 1913, being supplied at lls. 6d. 
At the present time probably 16s. 6d. would be charged. 

The interference of Parliament with industrial matters 
has not always been wise or equitable. 
(Limitation of Prices) Act, which came into force on 
July 31st last year, it was enacted that the prices should 
not be more than 4s. per ton above those by which contracts 


By the Coal | 


were ruled from July Ist, 1913, to the same date in 1914. | 


No limit was placed on anything affecting the cost or any 
assistance given to keep it within reasonable bounds, 
and in the recent disputes where there has been Govern- 
ment intervention the colliery owners have got the worst 
of it. Payments under the Compensation Act, which 
began in 1899, have gone on increasing, and do not yet 
seem to have reached a limiting figure. The Eight Hours 
Act ten years later has certainly not had the beneficial 
result, which some of its advocates predicted, of causing 


Ss 
2 
~ ~ ~ 


“Tne Enoweer”’ 


Fig. 1 


the men to work more regularly, and the experience of a 
large Yorkshire colliery may be quoted, where from Janu- 
ary Ist to February 8th this year, the average number of 
men absent from work was 26} per cent., varying on 
extreme days from 11 to 49} per cent. The Mines Act of 
1911, followed by the Minimum Wage Act in 1912 and a 
“war bonus” of 15} per cent. in 1915, are among other 
additions which the colliery owner has had to provide for. 
The health and unemployment insurance began to be 
paid in 1912, and the war allowance to families has involved 
heavy payments to the dependents of those who enlisted. 

The wages paid have advanced enormously, whether 
considered in the actual amounts paid to each person 
employed or the rate on the coals sold. And as the wages 
have increased the output per individual employed has 
diminished. The diagram—Fig. 1—is drawn from data 


business so urgently requires them to be at the pits. 

Since the foregoing was written two further advances 
have been awarded which are not shown on the diagrams, 
so that the present wages are about 110 per cent. above 
the 1888 basis. 








THE MOTOR SHIP OREGON. 


THE motor ship Oregon, built for Det Forenede Damp- 
skibselskab (the United Steamship Company), of Copen- 
hagen, carried out her official trials in Copenhagen Sound 
on the 15th and 17th of April. During the trials on the 15th 
there were progressive runs over the measured mile, 
while in the trial on the 17th the fuel consumption was 
measured during a three hours’ consumption test. The 
consumption was found to be 0.142 kilos. (say, .303 lb.) 
of ordinary Borneo crude oil per horse-power hour. The 
speed was 12.49 knots, with 2900 indicated horse-power 
and with the engines running at 148 revolutions per 
minute. 

The Oregon is a sister ship of the first motor ship 





| built for Det Forenede 
Dampskibselskab, i.e., the 
| California, and has _ been 





supplied by a group of collieries raising about 10,000,000 | 


tons of coal per annum, and being made up to June 30th 
for each year it does not properly show present conditions, 
owing to later returns not yet being available. In 1899 
the average wages paid per person employed, young and 
old, above and below ground, amounted to £65 Is. 8d., 
and the output 316 tons per person per annum. In 1915 
the corresponding figures were £85 19s. 2d. and 233 tons, 
and this notwithstanding the introduction of many labour- 
saving appliances to increase the output and reduce the 
cost. Added to this, every householder either receives 
free house coal or coal at a low and constant nominal 
price, which at the present time adds about £7 per annum 
to the wages, compared with others who pay the market 
price. Not less than £55,000 per annum has been paid by 
these collieries in compensation and insurance during the 
last few years, also in addition to the wages above-named. 

For more detailed costs a representative colliery raising 
about 400,000 tons per annum in normal times has been 
selected. In this case the costs have been referred to the 
coal sold—instead of the total coal raised—as it is only 
out of sales that the expenses detailed can be met. The 
wages paid per ton of coal in 1915 were 72 per cent. above 
those paid in 1899, and—excluding coal rents paid to the 
landlord, which are about the same—the total of the 
other items is two and a-half times that of the earlier year. 
The diagram—Fig. 2—gives in detail the fluctuations in 
cost and receipts, but the dotted line showing the total 
receipts includes wagon hire and minor items, which have 
been included because certain costs were incurred that 
cannot be accurately separated from others due to coal 
only. Nor do the costs shown equal those ruling at the 
present time, owing to the full burden of the war bonus, 
and recent advances not being brought into last year’s 
accounts, 

So far as the consumer is concerned there is a further 
burden added to the increased prices by reason of a serious 
falling off in the quality of the coal now raised, as com- 
pared with that obtainable a few years ago, due to the 
exhaustion or diminished outputs of the better seams. 
The numerous coal-washing plants that have been found 
necessary, although in part due to a greater amount of 
dirt being sent out with the coal, are serious additions to 
the capital outlay, besides involving an addition to the 
working expenses and loss of weight by removal of dirt 
on which wages have been paid. 

Reference to political action has been as far as possible 
avoided, but a plea may be added for less parliamentary 
interference, constantly requiring the attendance of 
colliery proprietors and managers in London, when their 
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comparison of the economy of a Diesel ship fitted with 
four-stroke engines and a thoroughly modern steamship. 


Unfortunately, the Maryland was lost at sea on her voyage | 


home from her first trip, but as a result of the data collected 
during the voyage out and part of the way home, the 


Forenede Dampskibselskab resolved to replace the vessel, | 


not by a steamship, but by a motor ship. 

The main engines of the Oregon are six-cylinder four- 
stroke single-acting Diesel engines, with a cylinder dia- 
meter of 590 mm. and a stroke of 900 mm., and are calcu- 
lated to develop at normal rating 2800 indicated horse- 
power at 140 revolutions per minute. Each engine drives 
its own main compressor, the latter being of Messrs. 
Burmeister and Wain’s standard three-stage marine type. 
For driving the auxiliary machinery there are three 


dynamos, each driven by a four-stroke single-acting two- | 


cylinder Diesel engine. These engines are enclosed and 





trically driven pumps for the forced lubrication, two sets 
of electrically driven centrifugal cooling water pumps, 
one daily supply pump for pumping up the fuel oil from the 
bottom tank to the settling tanks, two sets of bilge anid 
sanitary pumps, one electrically driven ballast pump, and 
an electrically driven auxiliary air pump of such a size 
that it, in connection with one of the main air pumps, is 
able to give the necessary air for full load on both the 
main engines if one of the main air pumps is put out of 
| work. All the dynamos and motors are wound for 220 
volts, but for lighting purposes a pressure of 110 volts is 
used. The steering gear, the winches and the anchor 
windlass are all electrically driven. 

For heating purposes there is a small boiler, and in 
connection with this a small auxiliary compressor for 
filling up one of the compressed air bottles should all the 
air be exhausted. 








THE RELATIVE VALUE OF DIFFERENT FIRE 
EXTINGUISHERS. 


THE report of a Committee which was appointed by 
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the Home-office at the end of March last to determine 
the value of dry powder fire extinguishers as compared 
with water and other “first-aid” fire appliances for ex- 
| tinguishing or effectively controlling fires, such as are 
likely to be caused by bombs, has just been issued. It 
is explained at the outset that for the purposes of its 
| investigations the Committee selected ‘ Kyl-Fyre”’ as 
|the dry powder extinguisher. This consists of a metal 
tube closed at one end with a lever lid and a suspension 
eyelet, and is filled with about 4 lb. of special composition, 
finely ground. It is operated by pulling the tube downward 
away from the cap, which is suspended by its eyelet from 
a nail. The contents are then applied by short, jerky 
| throws. The composition of the powder consists mainly 
| of bicarbonate of soda, mixed in varying proportions with 
substances of an inert nature. The contents of four 
different samples of fire-extinguishers were analysed for 





MOTOR SHIP OREGON 


fitted with forced lubrication, as are the main engines, 
and each has its own air compressor and pump for forced 
lubrication, so that they are totally separate from the 
main engines, only the cooling water being taken from the 
common cooling water system. Each of these engines 
develops normally 75 brake horse-power at 325 revolu- 
tions per minute, and is directly coupled to a dynamo with 
a normal capacity of 50 kilowatts at 220 volts. According 
to the firm’s general arrangement, these engines are of 
such a size that one of them can take the whole load for 
working all the auxiliary machinery for normal running 
at sea. Usually, however, one set is laid off while the two 
others are kept running, and one engine alone could take 
the whole load if the other engine had from any cause to 
be stopped. When in port two of the engines are sufficient 
for working all the electric winches, so that one of the 
engines is always in reserve. 

The auxiliary machinery consists of two sets of elec- 


| the Committee at the National Physical Laboratory with 
the following results :— 


Name. Sodium Calcium Available 
: bicarbonate. carbonate. CO, 
“ Kyl-Fyre,” Sample 1 .. 46.62 <> 50.25 o6 12.2 
” ” 2... 50.40 46.50 13.2 
a, ke 42.40 0.€0 11.1 
** Diamond ” 55.44 10.25 14.5 


These analyses show that if the whole of the carbonic 
acid available on heating were given off suddenly, imme- 
diately the powder was thrown upon the fire, approximately 
one cubic foot of gas would be formed for each pound of 
powder used. The smothering effect of this quantity of 

| gas may, adds the report, be contrasted with that of the 

| enormously larger volume of steam which would be 
generated by the vaporisation of one pound of water, 
‘which gives over 25 cubic feet, or over 1600 times its 
volume, of steam at atmospheric pressure. 
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The liquid chemical extincteurs used were of the 
ordinary soda-acid type and of a capacity of two gallons. 
The bombs employed weighed 15 lb. and contained an 
incendiary composition which was ignited by percussion. 
They were dropped from a height varying from about 
10ft. to 6ft. 

Three different sets of tests were carried out. In test 
No. 1—*‘ extinction of fire caused by incendiary bomb 
falling in a room ’’—ground floor rooms, each about 10ft. 
square, were employed. They were roughly fitted each 
in the same way with wooden furniture, 28 lb. of shavings, 
28 lb. of firewood cut to about jin. square by 18in. long, 
and 13 Ib. of celluloid laid about each room. Forty-five 
seconds were allowed to elapse between the dropping 
of the bomb and the attempts to extinguish the fire by the 
various means, which were :— 

* Kyl-Fyre ’’ extinguishers—not exceeding six 


(6) By water in buckets—not exceeding six buckets 
containing two gallons apiece. 

And (c) by liquid chemical extincteurs—not exceeding 
six extincteurs each of two gallons capacity. 

In test No. 2—“‘ extinction of bomb and prevention of 
spread of fire therefrom ’’—three identical fires were made 
by laying on the ground in a circle about 4ft. in diameter 
21 lb. of firewood, cut to about jin. square by 18in. long, 
and firing a bomb in the centre of the wood. Ten seconds 
after the percussion the resulting fire was attacked by :— 

(a) Dry powder extinguishers (‘“‘Kyl-Fyre’’) three 
tubes. 

(6) Water in buckets, three buckets containing two 
gallons each. 

And (c) liquid extincteurs—three extincteurs of two 
gallons capacity each. 

In test No. 3—‘' extinction of open fire of wood and 
shavings on wooden floor’’—three wooden structures 
about 6ft. square were built. Each structure had a wooden 
floor covered with 14 Ib. of shavings and 14 lb. of wood, 
cut as in the foregoing tests, sprinkled with half a gallon 
of paraffin. There were two upright sides also of wood. 
The fires were ignited and allowed to burn for two minutes 
and were then attacked by :— 

(a) Dry powder extinguisher (‘‘ Kyl-Fyre’’)}—not ex- 
ceeding three tubes. 

(6) Water in buckets—not exceeding three two-gallon 
buckets. : 

(c) Liquid chemical extincteurs—not exceeding three 
of two gallons each. 

(d) Three buckets of sand. 

We have not space to go into detail into the different 
results achieved, and propose simply to give the conclu- 
sions arrived at by the Committee, leaving those of our 
readers who desire further particulars to consult the 
report itself. It is published as a White Book [Cd. 8250], 
and may be obtained at the price of Id. from Wymanand 
Sons, Limited, 29, Breams-buildings, Fetter-lane, London, 
E.C. 


The Committee’s conclusions, which we copy in full 
from the report, are as follows :— 

“In the opinion of the Committee the conclusion to 
be derived from the experiments is that, while none of 
the agents employed could be said to have any material 
effect on the combustion of the bomb itself, there was a 
very marked general difference between those experiments 
in which water was used and those in which dry powder 
was applied. The spread of the fire caused by the bomb 
was greatly limited and in some cases totally prevented 
by the application of water ; whereas after the application 
of the dry powder the fire contir-ued to burn, although at 
each application some temporary check to the fire was 
noted. 

“* Recent analyses made for the Committee show that dry 
powder fire-extinguishers generally contain as their main 
constituent bicarbonate of soda, the amount of which 
varies from about 46 per cent. to nearly 56 per cent. in 
the different samples examined. It is true that bicar- 
bonate of soda on heating gives off a certain quantity of 
carbon dioxide gas, but in the opinion of the Committee 
it is doubtful if the quantity generated has a materially 
effective influence on the action of the powder as an 
extinguisher, except possibly in cases of small fires of a 
special nature ‘and limited extent. The Committee 
would also draw attention to the remarks as to the com- 
parative quantity of steam produced from an equal 
weight of water.* 

“Water, although failing to extinguish the bomb itself 





* These are referred to above.—ED. THE E. 








in its earlier stages of combustion, is far more effective 
than dry powder, the wetting of the surrounding material 
preventing the spread of the fire and thus confining its 
area to the immediate neighbourhood of the bomb. Water 
proved itself also much the more effective extinguishing 
agent for the fires caused by the bombs. 

‘“As to the method of application of the water—(a) 
thrown on from buckets or (6) directed in a jet from an 
extincteur, the experiments showed that a given volume 
of water applied as a jet wasdecidedly more effective than 
the same amount of water applied by buckets without 
special apparatus. This was probably due to the greater 
force of the jet and easier means of directing it. The 
Committee, however, thinks it well to add a word of caution 
as to only extincteurs of reliable makes being used, as 
fatal accidents have occurred from employment of those of 
faulty construction or unsuitable type. 

‘“The application of sand was—weight for weight— 
less effective than the dry powder, but it was found that 
three buckets full— about 144 lb.—extinguished a 
fire which three tubes of “‘ Kyl-Fyre ”’—12 Ib. 15 oz.— 
failed to do. A similar smothering effect could probably 
be obtained from almost any dry inert substance in suffi- 
cient bulk. 

“‘In conclusion, the Committee is confident that by 
far the best extinguishing agent is a plentiful supply 
of water applied in the manner most convenient, and that 
the use of dry powder extinguishers is to be deprecated 
as not only giving a misleading sense of security, but 
being practically useless for extinguishing or, effectively 
controlling fires likely to be caused by bombs. 








20IN. CENTRE GUN LATHE. 


TuE lathe, of which we give an illustration above, is 
one of a batch recently built by John Hetherington and 
Sons. Limited, Manchester, for gun turning. It has 20in. 
centres and is designed for sliding, surfacing, screw- 
cutting and taper turning. The bed is of strong section, 
planed on the upper face and fitted with a hard steel guide 
screw, with taper thread and front feed shaft. The carriage 
or saddle has self-acting sliding and surfacing motions 
operated from the front shaft, a variable speed gear box 
giving four changes of speed by means of cut steel gears, 
which are readily changed by indexed levers while in 
motion. Reverse and stop motions are also fitted to the 
carriage, together with cut steel pinion and rack. 

The screw-cutting is performed by cut steel reversing 
wheels, cut change wheels, guide screw and disengaging 
gun-metal half nut, which permits quick hand traverse 
along the bed. The motion for turning tapers is obtained 
by combining the guide screw and the feed shaft, which 


are coupled through a second set of change wheels at the | 


right-hand end of the bed, thus enabling a very wide range 
of tapers to be produced. Special slide rests are provided, 
having compound motion above the full swivel, while a 
removable back stay, sliding and screw-cutting stays, 
water pot and stand form part of the equipment. 

The fixed headstock is arranged with a self-contained 
variable-speed motor drive, the motor being of 35 horse- 
power and designed to drive through double, treble and 
quadruple gearing, a hard steel spindle revolving in 
adjustable parallel gun-metal bearings with adjustable 
anti-friction washers for taking up end thrust and wear. 
The whole of the gearing in this headstock is of steel, with 
machine-cut teeth, and the final drive from the treble and 
quadruple gearing is through a steel gear ring on the face 
plate. It will be noted that all the gears are guarded. 
The movable headstock is provided with a sliding hard 
steel spindle adjustable by hand wheel, square-threaded 
steel screw and gun-metal nut. 

The following are the chief dimensions of the lathe :— 


Height of centres .. . 20in. 

I pk Oitee én ad 04 aus Nag 7in. diam. x 10$in. neck 
Gear ratios, prperse J motor gears .. 6.08, 24.34, and 97.2 tol 
Revolutions of spindle per minute .. .. 2.87 to 184 

Movable headstock spindle, diameter .. 5}in. 
Eee aaa 

Length between centres .. .. 20ft. 

Swings in diameter over saddle .. 30in. 


The lathe weighs about 20 tons, exclusive of the motor. 
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PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Iron Prices Still Advancing. 


Iron and steel prices are still advancing, and, 
strange as it may seem, we are evidently not yet at the 
top of the wave. Since last report iron and steel wire of 
all standard sizes has been officially advanced £2 per ton, 
making the best selling sizes £29 per ton basis ; black sheets 
for merchant and galvanising purposes have been advanced 
£1 to £1 10s. per ton—according to some calculations £2 
per ton—bringing the quotation for sheets of 24 w.g. to 
£19 per ton, and painted sheets £20, and the Gas Tube 
Strip Association have put up values £1 per ton. All 
these increases—in a single week moreover—indicate 
dearness in raw materials, and it is this situation, added to 
stringency in deliveries, that mainly accounts for the 
steps makers have taken. 


The Bar and Sheet Iron Trade. 

There is a regular demand for bar iron, of which 
the ‘controlled’? manufacturers in the district are 
absorbing the bulk, particularly as regards high-grade 
It is not easy to secure iron for other work, and 
maximum prices rule. The stringency in puddled iron 
threatens to become more pronounced, and prices are 
rising higher and higher. This week as much as £10 15s. 
has been paid for puddled bars—an extraordinary figure 
truly. The chain, cable and anchor trades of the Black 
Country, especially about’ Dudley and Netherton, are 
still being pressed by the Admiralty for their utmost 
output, and this means a large consumption of bar iron 
of the very best qualities. Marked bars remain at £15 
per ton, Earl of Dudley’s brand £15 12s. 6d., and Messrs. 
Jno. Bradley and Sons’ brand £16. Unmarked bars of 
South Staffordshire make are £13 15s. net and f.o.t at 
producers’ works, and North Staffordshire iron is about 
the same price. Hoops remain at £17 5s. to £18 5s. per 
ton. No supplies of sheet bars are now available 
outside the requirements of the Government. Galvanised 
sheets are quoted £28 to £30 per ton f.o.b. Liverpool for 
material of 24 w.g. Black sheets, as I have stated in 
my opening to this letter, have just advanced considerably. 
One of the greatest problems with which sheet makers are 
confronted to-day is the extreme care which has to be 
exercised—directly arising out of the insufficiency of the 
raw material market—lest they should enter into com- 
mitments in respect of the acceptance of orders to find 
themselves later on unable to carry them out. 


Pig Iron Trade. 

Large quantities of high-grade pig iron are being 
sought by consumers. The furnaces engaged on foundry 
irons are already fully employed. Meanwhile substantial 
consignments of Midland brands of iron are being sent 
under licence to France, Italy and Russia. There are 
still reserves of forge iron, happily, for users. Values alike 
of foundry and forge irons have now gone to the full limit 
of price allowed by the Ministry of Munitions. A few 
Staffordshire and Midland brands recently selling below 
the maximum have now been booked up. Smelters are 
discouraging buying for the present, as they have no doubt 
of their ability to raise the standard to ordinary buyers 
when the Minister of Munitions revises prices at the end 
of June. Indeed, they are already adding to ail contract 
notes a stipulation that any new maximum allowed by the 
Minister shall apply to undelivered balances of contracts 
now being entered into. Most buyers are consenting to 
this new clause. Indeed, they have no other course open 
to them if they are to expect deliveries, so independent 
just now are makers. The claim of producers for a revised 
maximum at the close of this month is, of course, based 
on increased costs of production. Producers state this 
week that costs have gone up as much as 7s. per ton since 
the current maxima were imposed. Pig iron prices were 
again quoted to-day—Thursday—on ’Change in Birming- 
ham at :—Staffordshire forge part-mine, 92s. 6d.; special 
warm-air all-mine 160s., and cold-air all-mine 180s. per 
ton. Northampton forge iron was 88s. 6d. and Derbyshire 
9ls. per ton. Business in pig iron is hampered by the 
limitation of the transport service at home. 


Stringency in the Raw Steel Trade. 
One or two offers from American houses of billets 
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have been received this week, but at prices so high as to be 
considered for the time being next to prohibitive for Mid- 
land buyers. American prices c.i.f. Liverpool have been 
advanced 10s. to £1 per ton, and in cases where £13 or 
£13 10s. c.i.f. was recently quoted £14 is now demanded. 

_ This means as much as £14 15s. per ton delivered Birming- 
ham. Native billets are quoted something like £13 per 
ton delivered Birmingham, but it is nearly impossible to 
get any. 


Iron Trade and Brass Trade Wages. 


Ironworkers’ wages will next week see a further 
advance of 7} per cent. This is the outcome of the 
accountants’ return to the Midland Iron Trade Wages 
Board of the net average selling prices of manufactured 
iron realised during March and April. The National 
Brassworkers’ Association of Birmingham and district 
has made application for a war wage advance of 5s. per 
week on day work rates and 12} per cent. on piecework. 








LANCASHIRE. 
(From our own Correspondenis.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE markets for iron and steel are fairly quiet, 
and it is difficult to realise that so vast a business is being 
carried on ; but the Exchanges do not see nearly so much 
of it as is the case in normal times. There is, of course, 
very little difference of opinion as to the wisdom of the 
decision to carry on without the usual Whitsuntide break 
this year, for everything must give way to the national 
need for munitions ; but at the same time it must not be 
understood that little inconvenience will be felt in this 
district. The institution of the Whit-week holiday in 
Manchester and its surrounding towns cannot be com- 
pared with the Whit Monday holiday in the South, for it 
is a far more important affair; and the time is usefully 
employed in resting and everhauling the enormous quan- 
tity of machinery running in the district. This is a great 
safeguard against breakdowns, and we shall see later on 
whether a portion, at any rate, of the gain in output from 
the abandonment of the holiday will be lost through our 
missing of this overhauling process. So far as the general 
condition of the iron and steel trades is concerned, there 
is very little change to report, but the tendency to buy in 
small lots increases, and it is now rare to find any buyer 
or seller anxious to make provision for future business. It 
is felt that the conditions are altogether too precarious, and 
the future utterly uncertain. 


Pig Iron. 


Business in Cleveland iron still waits the decision 
of the Ministry of Munitions as to the terms of the cer- 
tificate, although something definite may be known before 
this report is closed. There is no mistaking the deter- 
mination of the merchants to hold their ground in this 
matter, and it is fairly obvious that the Cleveland Com- 
mittee cannot ignore them for any length of time. So far 
as warrants are concerned, it is understood that the market 
is now closed. Of course the fixed official prices take the 
place of. the warrant market in its function as a guide to 
values. The whole list of fixed prices in iron and steel are, 
it is said, to be revised at the end of June, and the general 
belief is that they will be moved up ; for certainly some of 
them are out of touch with actual conditions, viz., those 
for certain classes of steel. .Whether common pig iron is 
fixed too low is a matter of opinion, and it is to be hoped 
that the Ministry of Munitions will not accept the voices 
either of consumers or producers on this point. The best 
judges—and those least likely to be biassed—in a matter 
of this kind are the leading merchants. Sellers of Derby- 
shire iron quote 93s. 6d. to 94s. per ton this week, but there 
are very few orders about and no one is particularly anxious 
te look for them. For Staffordshire iron 94s. to 94s. 6d. 
is quoted, while for Lincolnshire there is no actual quota- 
tion in this market, although I believe small lots are sold 
from time to time at about 94s. The tone of the foundry 
iron market is exceedingly dull, and were it not for the 
abnormal conditions one might be pretty sure of a fall, 
but the conditions are such that it is impossible to reason 
from tone to prices. 


Semi-steel. 


No business whatever has been reported in semi- 
steel this week, and it may be doubted whether anything 
has been done privately. As our readers know, the official 
maximum for English billets is £10 7s. 6d., and this is one 
of the prices which will no doubt be revised because makers 
cannot sell at it. The last lot of foreign billets was sold 
at £14 10s., and the prices spoken of now for American 
semi-steel are £14 for 4in. material and £14 10s. for 2in., 
and these prices would be paid by some of our consumers 
if reasonably quick delivery could be guaranteed. It is 
really not the price, but the uncertainty of delivery which 
is stopping business. At the same time, people who have 
to pay £14 for semi-steel cannot make finished steel out 
of it and sell the latter at £11 2s. 6d. to £11 10s., and 
perhaps the authorities will recognise this when the question 
of the revision of joist, plate and section prices comes up. 


Serap. 


There has been a further strengthening of the 
market in Wales for scrap steel, and buyers there have 
advanced their prices to £5 15s. per ton delivered. As a 
consequence, good steel scrap in this district can be sent 
to Wales and still leave nearly 105s. on trucks here, and 
hence the Sheffield consumer is quite out of the market. 
Any steel that is sold goes to Wales, but this fact has not 
yet brought in the Sheffield buyers, who will not offer more 
than 100s. delivered free to their district. There is not a 
very large quantity of steel scrap coming in, except, of 
course, steel turnings, and the prospects of the market are 
quite good. Heavy wrought scrap is scarce, and is easily 
sold at £6 10s., the dealers asking as a rule £6 12s. 6d. to 
£6 15s. Dealers are firm also as regards foundry scrap, 
still wanting 102s. 6d. to 105s. for the best lots of broken 
textile machinery, hut they cannot sell freely, and will 





not be able to do this until pig iron is advanced again. 
Then, no doubt, the turn of cast scrap will come, always 
supposing that pig iron is advanced and not reduced. 


Finished Iron and Steel. 


The price for Lancashire bar iron remains at 
£14 10s. delivered, not anywhere in the country, but any- 
where in the county—of course, less 24 per cent. Bar steel 
remains irregular, and there is now a stronger demand for 
plates, which makes the fixed price almost impracticable. 
About £13 is quoted, but it is difficult to say when delivery 
could be obtained. 


Metals. 


The copper market seems in a very irregular 
condition, and prices seem to vary here a good deal, 
according to the views of the seller. London transactions 
having been closed up, there is not much to guide the 
provinces, but the control of the market is in the hands of 
the Americans, and it is difficult to see why values should 
fall very much. Strong sheet copper has been reduced 
from £174 to £168, but it may be put back again before 
these lines are printed. Copper ingots were quoted here 
at £150. Spelter is, of course, much lower, but merchants 
here still quote £98 for small lots. Tin is quoted at £196 
and lead at £34. 


The Whitsuntide Holidays. 


In probably no part of the kingdom do the 
inhabitants set such store upon the Whitsuntide holiday 
season as do those of Lancashire. From time immemorial 
Whitsuntide had been looked upon as a gala week amongst 
the workpeople and school children of this district, all 
of whom will be keenly disappointed by the edict which 
has gone forth from the Ministry of Munitions postponing 
the holiday. I have not the slightest doubt, however, 
that every shop in this great munition-producing centre 
will readily fall into line in order that the men in the trenches 
shall not go short of material. There has been no general 
rule with regard to the extent of the holiday in Lancashire. 
In some cases the early part of the week is taken together 
with the last three days. In others the shops keep open 
all week until about Thursday night, when they close 
till the following Monday. As Whitsuntide comes fairly 
soon after Easter, however, there has been a tendency 
in late years to confine the holiday to Monday and close 
the works for a solid week in July or August. Many 
shops will find it extremely difficult to change their 
plans at such short notice, for the holidays give an oppor- 
tunity for a general overhaul of the machinery and the 
carrying out of necessary repairs, as well as for the inspec- 
tion of steam boilers, and as the plant has now been 
working at full pressure for a considerable time these 
processes will be very badly needed. Some difficulty 
will also be encountered with regard to the increased pay- 
ment recommendeg to the workpeople. In shops that 
have usually closed for the greater part of the week it is 
hardly fair to the employers to have to pay time and a-half 
to the men for postponing their holiday, nor do the 
workers require any such stimulus to work under present 
circumstances. 


Barrow-tn-FurNess, Thursday. 
Hematites. 


There is a great demand for hematite pig iron 
at this time, and makers are quite unable to meet the 
whole of the requirements of users. So far as iron for 
ordinary commercial purposes is concerned, there is really 
a famine, for smelters are paying their attention to making 
iron for munitions of war. At Barrow there are five 
furnaces in blast, and nearly the whole of the output is 
put into prompt use at the adjoining steel works. At the 
same time deliveries are being made by rail to outside 
users, but the shipments from Barrow are next to nothing 
at present. This is much the same position as at Work- 
ington, and at those works where iron for the open market 
is smelted in ordinary times the Government is having 
first call. There are in all twenty-six furnaces in blast, 
and of that number twenty-four are on pig iron in about 
equal portions as to ordinary qualities and special brands. 
Preparations are going on at several works with a view to 
putting additional furnaces into operation, but the supply 
of raw material and labour is not as yet sufficient to justify 
any increase. Prices are still at the maximum rate, with 
parcels of mixed numbers of Bessemer iron at 127s. 6d. 
per ton net f.o.t., and special brands are at 140s. per ton. 
Warrants are idle at 115s. per ton net cash, and the total 
held is now down to 472 tons. There is no charcoal iron 
being made at present. 


Iron Ore. 


The iron ore trade is briskly employed. The 
whole of the output could easily be used in the district, 
and, in fact, as much ore as possible is being kept for local 
smelters. Prices are at the same rate, with good average 
qualities at 21s. to 30s., and best ores at 38s. per ton net 
at mines. Spanish and Algerian ores are in good steady 
demand and fairly good supply at 38s. per ton delivered, 
but nothing like the tonnage is coming as compared with a 
few years ago. 


Steel. 


Steel makers, both at Barrow and at Workington, 
are giving practically the whole of their attention to the 
making of steel for munitions of war. Much of this steel 
is used up in the district, but deliveries are also being 
made elsewhere. For the usual commercial sorts the 
demand is easy, the trade generally being diverted to 
America for certain sorts. e rail mills at Barrow and 
Workington are engaged on war work, and the Barrow 
plate mills are doing nothing. Heavy rails are quoted 
at £10 17s. 6d. to £11 5s., and billets at £12 per ton, other 
quotations being ship plates £11 10s., boiler plates £12 10s. 
per ton., light rails £12 to £12 10s., heavy tram rails, 
£12 5s. 


Shipbuilding and Engineering. 


These trades are particularly well employed, 
and as many men as possible are being put in the various 
departments, including recent additions. The whole of 





the work is for Government use, no private contracts being 
engaged upon. Some in hand were stopped some time ago. 


Fuel. 


The demand for coal is brisk and good steam sorts 
are at 22s. 6d. per ton delivered, with house coal in quieter 
demand at 22s. 6d. to 36s. per ton delivered. For coke 
the demand is heavy, with East Coast qualities at 32s. 
to 38s. per ton, and Lancashire cokes are at 31s. per ton 
delivered to West Coast works. 








SHEFFIELD. 
(From our own Correspondent.) 
A Tribute to Sheffield. 


, Mr. W. M. Hvueues, the Prime Minister of 
Australia, paid his promised visit to Sheffield this week 
and received the freedom of the city. He was scarcely 
in the place twenty-four hours, but he managed to see 
and to say a great deal. What he saw of the big east-end 
works here—the great establishments for which Sheffield 
is famous are all situated in the east end of the city, 
practically grouped together, as if each was a part of 
one huge whole, as indeed it is—drew from Mr. Hughes 
a tribute that is worth recording :—‘‘A visit to 
Sheffield,’ he declared, “‘is in these days a cure 
for pessimism. I shall not say that even Sheffield is 
organised as it should be, but I shall say that it is organised 
far better than any other part of England. It is the only 
part that I have seen, at any rate, that has girded up its 
loins for this fray in the fashion that men who are fighting 
for their lives should do.’’ Mr. Hughes warned Sheffield 
however, not to regard what had been accomplished as 
sufficient, but merely as a spur urging her on to further 
exertions. Organisation was the great essential—it was 
the power that multiplied the possibilities of the individual 
a hundredfold. They had made him a Freeman of the 
mightiest arsenal the world had ever known. Yesterday 
it was the workshop of the world. It had now turned 
itself with incomparable rapidity and resource to the 
work of providing the means of defending our islands and 
Empire. 


Labour Matters. 


For some little time there has been a grievance 
felt amongst the men employed at the Waleswood Colliery 
regarding the employment of women on the surface and 
in the lamp cabin. The owners of this colliery, like other 
owners, had been placed in a very difficult position to 
make up for staffs depleted through the demands of the 
military authorities, and were glad to avail themselves 
of female labour wherever possible. However, some of 
the men took an opposite view, with the result that 
trouble threatened. Negotiations have been on hand of 
late, and at a meeting of the Council of the Derbyshire 
Miners’ Association at Chesterfield, a few days ago, 4 
settlement of the trouble was announced. It seems that 
the women have been withdrawn, and the Council ex- 
pressed its satisfaction that a settlement had been arrived 
at without recourse to a stoppage of the colliery, a number 
of workmen having decided to tender their notices unless 
an amicable settlement was reached. Another little 
trouble which concerns steel manufacturers here, because 
of the large volume of gas now being supplied for furnace 
and power purposes, is that between the Gas Workers’ and 
General Labourers’ Union and the directors of the local 
gas undertaking. A number of women are now employed 
on the gas plants, their rate of pay being £1 per week of 
fifty-three hours. These women do very well, but cannot 
produce the same results as the men did, so that an 
application for an advance in wages by 3s. per week 
failed. The men employed at the works asked for an 
all-round advance of Is. per week for themselves, but the 
management’s contention is that they are already receiving 


‘a higher rate of wages than that generally prevailing in 


Sheffield for the same class of men. There, for the present, 
the matter stands, and arbitration is being talked about. 
In the various munition works there is still an urgent 
need for skilled men. From what I learn at least 500 of 
such men could be found employment forthwith. It is 
quite probable that I have understated the demand. I 
know I have not exaggerated it. As to semi and unskilled 
workers, these are required in almost any number, and men 
who have been rejected for actual militaty service and 
those who have been exempted altogether on grounds of 
health are being urged to apply through the labour 
exchanges for work at munition factories. Then, again, 
married men of thirty-five years and over, with large 
families, are suggested as suitable applicants for service 
on munitions, as they would be doing work of national 
importance and at the same time saving to the State the 
expenditure which the maintenance of their families would 
involve. In these and other ways it is hoped to make 
up the shortage of labour. 


Round the Works. 


The Government’s intimation late last week 
of its intention to regulate the sale and price of steel 
melting scrap, borings and turnings came as a complete 
surprise to most people concerned, though, of course, 
one should be surprised at nothing in these days. The 
general feeling is that the scrap trade could not easily be 
made amenable to such a drastic change of method, but 
similar views have been expressed regarding other depart- 
ments of the iron and steel trade upon the announcement 
of Government schemes, and have had to be revised, so 
that perhaps for that reason there have been no very free 
expressions of opinion, particularly among merchants, 
while there are users who ard the innovation with 
favour. Enormous quantities of scrap are being made just 
now, but there are so many shades of quality and other 
complications in the business that it might conceivably 
require more vigilance than a Government could give to 
the matter to ensure that no fish slip through the meshes 
of the net. However, these matters have a way of 
settling themselves. There appears to be quite a dearth 
of such things as engineers’ tools, spanners, hammers, 
turnscrews, &c., and the supply of files does not nearly 
meet the demand. The Government’s prohibition of 
the importation of certain tools and other hardware is 
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making matters more difficult, though joiners’ and edge 
tools, axes and gauges can be bought from the United 
States. Huge quantities of hand tools are under order 
for the Army and Navy departments. On the other 
hand, file makers, even if they could satisfy the home 
demand, are not permitted to export such goods to neutrals, 
who seem to be badly in need of them, by the way, but 
the Colonies and South America are still good customers 
for many of Sheftield’s manufactures, and so are the United 
States, while the amount going to Russia, Italy and 
France is very~ large. Certificates for the export of 
carbon steels are being issued in considerable number by 
the Cutlers’ Company, and new oversea business generally 
includes steel for Capetown, Santos, Petrograd and 
Melbourne ; tools for Madras, Hamilton, Antofagasta, 
Bombay, Mauritius, Algoa Bay, Capetown and Brisbane ; 
cutlery for St. John, Bombay, Rio, Sydney, Cartagena 
and Kingston (Ontario); plane irons for Rio; machine 
knives for Kingston (Jamaica); saws for Sind (India), 
Savanilla, East London, Santander and Calcutta; and 
electro-plate for Kingston (Jamaica). The fact that 
there are crucible furnaces in this district that have not 
been in operation since the commencement of the war, 
notwithstanding the urgent need’ for crucible steel, seems 
at last to have been grasped, for there appears to be some 
movement on foot for remedying this defect in output 
arrangements. The only interpretation, of course, - is 
that more men skilled in this class of work are to be 
released from the Colours, for it is their absence that has 
held up some furnaces altogether and prevented others 
from being worked by night as well as day shifts. There 
is now very little tramway and railway steel being made, 
except of a special character, though there is a fair amount 
of that, because of the demand in the spheres of military 
operations for railway material. General orders are now, 
as a rule, grouped into three classes cr grades, the first 
being of the character just described, the second of indirect 
importance from the war point of view, and the third 
representing what may be called private business. The 
last-named meets with short shrift at most of the big 
works, though I understand there is a very pronounced 
falling off in the inquiries for non-war material, consumers 
evidently tiring of their futile efforts to place such orders, 
though there are very large numbers of them still on the 
books. 


Whitsuntide. 


Whilst the desire of the steel industry here is, 
and always has been, to carry out the wishes of the 
Ministry of Munitions in every possible way for the fur- 
therance of output, there is no concealing the fact that, 
so far as the abandonment of the Whitsuntide break is 
concerned, the feeling is that it will mean no real 
advantage. As Sir William Clegg, chairman of the local 
Tribunals, pointed out the other day, 90 per cent. of the 
munition workers are doing their duty in a most thorough 
and efficient manner, and for these men a break of a 
couple of days means a lot. They are more or less used 
up under the strain of overtime and Sunday labour, and, 
besides that, engines and machinery badly require over- 
hauling in many cases, and most furnace flues want 
attention. However, the Whitsun holiday is to be fore- 
gone. 


Iron, Steel, and Coal. 


Now that we have reached the month of June 
there is a more pronounced feeling against entering into 
commitments for raw material beyond the date specified 
in the order regulating the prices of iron and steel—the 
30th inst. The general opinion is that the values will 
be revised upwards, but until something definite is known 
forward business will remain almost ata standstill. It seems 
also probable that some modification may be made in the 
regulation as to sales and purchases. In fact, the experi- 
ence of the past few months should go far to place future 
regulations upon a more satisfactory basis. In the mean- 
time makers of both common and hematite pig irons are 
well booked, but deliveries of the latter irons under contract 
cannot be made fast enough to satisfy consumers, who 
are in need of enormous quantities for the purposes of 
munition making. It is the old trouble—shortage of men 
in the ore mines and at the furnaces. Under the circum- 
stances prices are, of course, very firm on the official 
maxima. As regards steel, the demand for basic is far 
ahead of the supply, though new business in hard qualities is 
reported at £11 2s. 6d. Fair delivery seems to be given of 
acid billets, the quotations for which are from £15 upwards 
for Siemens and about £14 for Bessemer. The steam coal 
market is, so far as inland sales are concerned, rather 
quieter, and works seem to be receiving fairly good supplies 
of large fuel. Export licences have been more restricted 
again, but the new limit for shipment prices to France 
came into operation on Thursday—yesterday—and there 
is a feeling that this limitation will shortly be extended to 
Italy. For shipment to neutrals as much as 36s. per ton at 
pit is being offered for best South Yorkshire steam hards, 
for which the inland sale price is 18s. to 18s. 6d. The 
nominal price of best Derbyshire hards is 17s. to 17s. 6d., 
for second quality hards 16s. 6d. to 17s., and for steam 
cobbles 16s. 6d. to 17s. per ton at pit. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Whitsuntide Holidays. 


THE postponement of the Whitsuntide holidays 
is exciting great interest in all industrial centres. Mr. 
Lloyd George has made a strong appeal for the con- 
tinuance of output, and it is difficult to believe that it 
can fail to win a hearty response from the workers. In 
the Tyneside district it may be an easy matter to dispense 
with the Whitsuntide holiday in view of the fact that the 
Race Week holidays fall in the last week in June. There 
will be no races at Newcastle, but the week for them, as 
fixed by the Jockey Club, will to some extent be observed 
as a holiday. Moreover, it is a week in the year when 
overhauling and repairing of plant takes place. Race 


Week is, of course, purely a local holiday, and there may be 
a suggestion later on that this also be curtailed, but what- 





ever holiday there is to be it is probable that the mass of 
the workers on Tyneside would rather give up the Whit- 
suntide holiday than a few days in Race Week. In the 
case of Teesside there should be little difficulty in arranging 
matters, for the third week in August is observed as the 
annual holiday. Meetings between employers and repre- 
sentatives of the workers are being held to consider the 
holiday question in all its bearings. 


Cleveland Iron Trade. 


The principal feature in connection with the 
Cleveland pig iron trade this week is the announcement 
that as from June 30th the official maximum home price 
of No. 3 Cleveland G.M.B. pig iron will be advanced from 
82s. 6d. to 87s. 6d. per ton. This announcement has not 
yet been published officially, but it may be accepted as 
entirely accurate. Owing to increased costs of production 
the existing maximum has been unremunerative, and the 
advance has been made by the Ministry of Munitions in 
response to the representations of the trade. A fair 
volume of home business is passing at the present maximum 
price and on the basis of monthly requirements. Farther 
than that makers are not disposed to go, as forward business 
in existing conditions is incompatible with the strict 
system of allocation by means of which the Control 
Committee is able to meet the current needs of customers. 
The scarcity of iron is as pronounced as ever, and the 
restrictions on exports are in consequence even more 
severe. Both new business and shipments under all 
contracts for the Allies are drastically controlled, and 
even where business has been obtained and tonnage 
chartered shipments are in some instances being cancelled. 
The Government is exerting the utmost pressure upon 
makers to increase the output, and under guarantees of 
labour and material steps are being taken to blow in 
more furnaces. But the work of preparation takes 
time, and so far there is no addition to the number 
of furnaces in operation. During June, however, several 
additional furnaces are expected to be blown in. The 
export quotation for No. 3 Cleveland pig is nominally 100s. 


Hematite Pig Iron. 


There are no new features in the East Coast 
hematite branch. The activity at the producing works 
shows no abatement. One or two makers are understood 
to be hurrying up preparations to restart idle furnaces. 
Such additional output is urgently needed. Iron is 
unpurchasable, and considerable difficulty is experienced 
in delivering against running contracts sufficiently to 
satisfy consumers. For export mixed numbers are quoted 
140s. and upward and for home use the price remains at 
122s. 6d. 


Iron-making Materials. 


A large volume of business is passing in foreign 
ore, particularly in qualities other than best Rubio. The 
f.o.b. price of best Bilbao Rubio continues to stiffen, and 
the quotation, on the 17s. official freight basis, is now not 
less than 35s. 6d., including insurance. The general freight 
for Bilbao remains at 18s. 6d. Coke is by no means plen- 
tiful, and values are firm. The ordinary medium furnace 
kinds are obtainable at 28s. in the trucks at the ovens, but 
the better kinds are 30s. 6d. at the ovens. 


Manufactured Iron and Steel. 


There is no relaxation in the pressure of work in 
the manufactured iron and steel trades. Makers of steel 
are still, according to the local phrase, ‘‘ pulled out of the 
place.” The demand appears to be greater than ever. 
The majority of makers are overwhelmed with work and 
are daily rejecting new offers and inquiries. The output 
of steel at the various works has been maintained at a 
satisfactory level during the present week, and the bulk 
of the men are undoubtedly doing their best to meet the 
present emergency. The warmer weather has proved 
very trying to furnacemen and those working with heavy 
lumps of metal. As the weather becomes warmer it may 
be difficult to maintain the output, as the men will need 
to take matters more easily than they have done during the 
past few months. There is no scarcity of work in the 
finished iron section. As a matter of fact, producers 
are not in a position to give the delivery specified. The 
following are among the principal quotations :—Common 
iron bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d.; treble best bars, £14 19s. 6d.; packing iron, 
£10; packing iron, tapered, £11 15s.; iron ship angles, 
£13 15s.; iron ship and girder rivets, £17 10s. to’ £18 10s.; 
steel bars, basic, £13; steel bars, Siemens, £13; steel 
hoops, £15; steel ship plates, £11 10s.; steel boiler plates, 
£13; steel ship angles, £11 2s. 6d.; steel sheets, singles, 
£18; steel sheets, doubles, £18 10s.; steel joists, £11 2s. 6d.; 
steel strip, £14 10s.; heavy sections of steel rails, £11 ; 
steel railway sleepers, £12—all less 24 per cent., except 
steel ship plates, steel angles and joists, packing iron and 
iron bars. 


The Coal Trade. 


There is a better supply of coal on the market, 
chiefly caused by the restriction in chartering operations 
in the latter part of last week and also the fact that owners 
of tonnage were not inclined to accept Government rates 
to French ports until the definite announcement was 
made by the Government. The scheme for supplying 
France with fuel was made known on Tuesday, and the 
fixed prices are :—Durham: All qualities of unscreened 
coal, including coking smalls, 25s.; other small coal, 20s.; 
usual screened gas and manufacturing, including nuts, 
26s.; large Durham screened, house and Lambtons, 30s. 
Northumberland: Screened coal and nuts, 30s.;  un- 
screened gas and coking, 25s.; small coal, 20s. The agree- 
ment provides that exporters shall not ‘‘ cut’ each other 
or seek to obtain undue preference, and, on the other hand, 
manufacturers in France shall be protected from seeing a 
neighbour receive supplies on more favourable terms than 
themselves. (2) Existing contracts shall not be disturbed. 
(3) Exporters will undertake to do all necessary work re 
obtaining licences, Custom House formalities. and teeming 
arrangements. (4) Exporters, including firms which are 
buying agents for firms in France, will charge and 
receive for their services remuneration at the rate of 5 per 
cent. on the f.o.b. price, maximum ls. per ton. This 





remuneration, together with the shipping charges or dues 
not included in the f.o.b. price to exporters, and charges 
for mixing cargoes on shipments, or in separate holds, if any, 
will be added to the f.o.b. price, and paid by the buyers. 
Regarding the trade position, the collieries are all well 
sold. The Northumberland section is particularly strong. 
Best steams are quoted up to 62s. 6d., while seconds com- 
mand up to 55s. Smalls are on the quiet side, with a 
rather larger quantity available, while the secondary 
brands are on the easier basis of 27s. 6d. to 30s. North 
Northumberlands are still off the market, and quotations 
for both large and smalls are purely nominal. The Durham 
section is equally firm. Best steams are well assured at 
the moment. Gas coal is also very steady and in good 
request. The coke market is very steady. The demand 
for the foundry sorts is an improving one. This also 
applies to gas-house qualities, which have improved in 
price slightly. Quotations are as follows :—Northumber- 
lands: Best Blyths, 60s. to 62s. 6d.; second Blyths, 50s.; 
unscreened, 40s. to 50s.; households, 50s. to 60s.; best 
smalls, 35s.; Tyne prime steams, 60s. to 62s. 6d.; Tyne 
second steams, 55s.; special Tyne smalls, 35s.; ordinary 
smalls, 30s. to 32s. 6d. Durhams: Best gas, 37s. 6d.; 
second gas, 35s. to 36s.; special Wear gas, 37s. 6d. to 40s.; 
smithy, 36s. to 37s. 6d.; coking unscreened, 35s. to 36s.; 
coking smalls, 35s.; ordinary unscreened bunkers, 36s.; 
best bunkers, 38s.; foundry coke, 45s. to 47s. 6d.; furnace 
coke, 44s.; gas coke, 27s. to 28s. . 


Realised Prices of Manufactured Iron. 


The Board of Conciliation and Arbitration for 
the Manufactured Iron Trade of the North of England 
has been advised this week by the public accountants, 
who have gone through the manufacturers’ books, that 
the average net price realised by the firms in the North- 
East of England for the manufactured iron delivered 
during the two months ended April 30th last was 
£11 9s. 5.57d. per ton, an increase of no less than 15s. per 
ton on the price for the previous two months. This 
increase entitles the men to an advance of 7} per cent., 
while the rate for puddling is to be raised 9d. per ton 








SCOTLAND. 
(From our own Correspondent.) 
The Industrial Situation. 


Tue general position in Scotland is unchanged 
since last week. Conditions all round are abnormal, due, 
of course, to Government requirements. With all classes 
of material in such urgent demand the producing works 
are labouring under tremendous pressure and are finding 
it quite impossible to keep deliveries up to date. While 
the recent Order in Council has thrown more material on 
the home market, the effect on the overseas trade is 
becoming more clearly demonstrated, and is, to say the 
least of it, unfavourable. It is stated that orders which 
cannot be executed in this country are being placed in the 
States, but from recent advices the position in that 
country is not much better than it is here with respect 
to deliveries. It is reported that railways there are over- 
whelmed and that the harbours and shipping ports are 
full up with cargoes awaiting a favourable opportunity 
for shipment. It is therefore difficult to see how the 
export trade is to be maintained. Consumers are willing 
to pay practically anything for supplies and manufacturers 
would be only too glad to meet their requirements if it 
were possible. Very few licences are now being granted 
apart from shipments to allied countries, and where supplies 
have been arranged much time is lost in consequence. 
Ordinary home consumers are not much better off. The 
majority of the works in Scotland are *‘ controlled” 
establishments, and though orders for ordinary mercantile 
material are being placed no time for delivery can be 
stated, and there are instances of orders lying over twelve 
months with little hope yet of completion. Nevertheless, 
a certain amount of ordinary business is undoubtedly 
being put through both for home and export consumption, 
and it is to be hoped in the interests of British commerce 
generally that every possible facility will be extended to 
this class of work, even at a time like this. 


Labour. 


Labour troubles are still to the fore, both as 
regards wages and working conditions. Trouble has 
arisen at the Rosehall Collieries, Bellshill, owing to the 
refusal of the owners to receive the union officials in 
connection with a sectional strike, and 1500 men employed 
at the collieries have gone on strike. They have decided to 
remain on strike until the accredited representatives of the 
union are recognised by the owners in negotiations about 
wages and working conditions. Lord Loreburn has 
intimated to the Scottish Coal Trade Conciliation Board his 
inability to act as arbiter in connection with the claim of 
the miners for an increase in wages of Is. per day, and Lord 
Strathclyde has now been invited to act. 


Shipping at Glasgow. 


A comparatively good business is still being done 
from Glasgow. Several outward cargoes, which have been 
fairly heavy recently, include large shipments of coal to 
France, 2000 tons iron and steel material also for France, 
and 3500 tons similar material for Australia. In connec- 
tion with coal shipments to France the maximum rates 
from Glasgow under the new arrangement will range 
from 26s. 6d. for Havre to 39s. for Bayonne, with corre- 
sponding figures for French Mediterranean ports. Inward 
cargoes, while not so satisfactory over all, include 26,870 
tons of iron ore, 2700 tons magnesite, and 2310 tons timber. 
It has been reported that “‘ tremendous activity ”’ exists 
in the shipyards in the States at present, every available 
slip being occupied and more tonnage tofollow. This seems 
to indicate a belief in a protracted war. Costs of material 
and labour are high, and if conditions were to become 
more normal within a reasonable period the owners of 
these vessels would be faced with a difficult problem. 


Pig Iron. 
The demand for pig iron is fully maintained. 
Outputs are not sufficient to cover requirements, and stocks 
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have been drawn upon and are gradually being reduced. 
Fair quantities of iron have been shipped to France and 
Italy and also to the Colonies. The warrant market 
continues idle. Buyers have raised their price for Cleve- 
land iron to 92s. 6d. per ton, but sellers are not even 
quoting. Total stocks now stand at 34,561 tons, compared 
with 116,098 tons at the end of 1915. 


Quotations. 

The prices of Scotch makers’ iron are quoted 
as follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; 
No. 2, 120s.; Clyde, Summerlee, Calder and Langloan, 
Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; 
No. 3, 125s.; Eglinton, at Ardrossan or Troon and Dal- 
mellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s: 6d.; 
Shotts and Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. 
per ton. 


Finished Iron and Steel. 


There is no change to report in the finished iron 
and steel trades. Steel makers are as busy as they can 
be, chiefly on Government account, though there is more 
ordinary mercantile business being done. Angles are 
quoted £13 lds. to £14; ship plates, £13 15s. upwards, 
and boiler plates £14 10s. per ton and upwards. Black 
-sheet makers are almost entirely employed on Government 
account. Outputs are very heavy, but deliveries are 
largely in arrears. The price is about £18 10s. per ton 
net for export. Malleable ironworks are all extremely 
active. A large business is being done both for home and 
export and bookings are extremely heavy. ‘ Crown” 
iron bars are quoted £14 to £14 2s. 6d. net per ton f.o.t. 
at works or f.o.b. at Glasgow. 


Coal. 


While trade continues very good the undertone 
in the market is not quite so steady, and this is shown 
by a slight drop in prices in the West of Scotland district. 
There seems to- be a growing belief among buyers that 
other countries besides France will ultimately be included 
in the limitation of prices scheme. Generally speaking, 
however, the demand is very strong and outputs are fully 
taken up. Inquiries for forward delivery are numerous, 
but collieries are not anxious for this class of business, and 
very firm prices are being quoted. The aggregate ship- 
ments during the past week amounted to 237,304 tons, 
compared with 215,694 in the preceding week and 258,869 
tons in the same week last year. Ell coal is quoted, f.o.b. 
at Glasgow, 37s. 6d.; splint, 35s. to 45s.; navigations, 
39s. to 40s.; steams, 28s. to 32s.; treble nuts, 21s. 6d. to 
22s.; doubles, 20s. 6d. to 21s. 6d.; singles, 19s. 6d. to 
20s. 6d.; first-class screened navigations, f.o.b. at Methil 
or Burntisland, 45s. to 50s.; first-class steams, 40s. to 
45s.; best steams, f.o.b. at Leith, 42s. 6d. to 45s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff Coal Trade. 


SINCE last week the Board of Trade proposals 
for limiting freight rates and coal prices for supplies for 
France have monopolised the attention of the market 
to the exclusion of everything else. Business has been 
practically suspended and everyone has waited, and is 
still waiting, to see what the effect of the new conditions 
will be. At the moment it is impossible to forecast the 
trend of events. Although the Board of Trade scheme is 
now public, it is to the minds of many a mere skeleton. 
There are many things about which more information is 
required, and it is evident that the measure of its efficiency 
can only be tested by actual experience of the scheme. 
The scheme itself gives details of the duties of the local 
committees to be appointed, and the work that will 
devolve upon exporting firms, their remuneration, &c., 
but problems are certain to arise, and questions of material 
importance are already being asked which the Government 
particulars furnish no answer to. The Board of Trade 
announcement had been pretty accurately anticipated. 
Exporters, including firms which are buying agents for 
firms in France and coalowners who sell direct to buyers 
in France, will receive for their services remuneration at 
the rate of 5 per cent. on the f.o.b. price, with a maximum 
of ls. per ton. The chartering of vessels will be done by 
exporters, the ship paying to all exporters one-third of 
5 per cent. brokerage on freight. The exporters in each 
district will appoint a committee of their own number 
to be called the Local Committee. The Local Committees 
will keep in close touch with the French Central Com- 
mittee, from which they will receive instructions regarding 
allocation and priority of orders from France, the state of 
discharging ports, &c. Failing specific instructions, the 
Local Committees will allocate orders equitably. The 
Local Committees will in like measure allocate tonnage 
available for employment in their respective districts, 
but charter parties will be entered into between the owner 
and his broker and the exporter as charterer. Each district 
will determine the number of its committee, and if neces- 
sary fix sub-committees to sit in rotation for the purpose 
of disposing of the work. The Central Executive, of which 
Sir D. M. Stevenson is chairman, has met this week in 
London to frame standing orders for conduct of the busi- 
ness of the Local Committees, and thus ensure uniformity 
of action. 


Exports to France. 


; Assuming that coals required for France are taken 
in proportion from the various districts as they have been 
supplying them recently, then the bulk of the work will 
fall upon this district. During April, out of 1,274,000 tons 
sent from the United Kingdom to France, no less than 
754,000 tons were shipped from Bristol Channel ports. 
The fear of local colliery owners and exporters is, in fact, 
that they will be called upon to bear an undue proportion 
of the supplies required by France, especially as the 
maximum price for large coals is the same for all coal 
districts, viz., 30s, The tendency will, it is thought, be to 


draw upon South Wales more than is justified for the reason 
that the coals are relatively better. Under ordinary con- 
ditions, there is a difference of several shillings between 
Welsh steam coals and Tyne qualities, but under the scheme 
the figure is the same. At the recent conferences in London 
an effort was made by the South Wales representatives 
to induce the English and Scotch owners to modify their 
suggested maximum prices, but without success. The 
Board of Trade adopted the suggestion from the South 
Wales coalowners that the maximum prices should be 
30s. for large and 20s. for small. The official schedule of 
prices is as follows for South Wales :—Large coal, 30s.; 
washed nuts, 30s.; beans, 28s. 6d.; peas, 27s. 6d.; small 
coal, 20s.; anthracite large, 30s.; anthracite small, 20s.; 
nuts and cobbles, 42s. 6d.; beans, 35s.; and peas, 20s. 
In the case of anthracite qualities, the additional cost 
incurred in breaking, sorting and washing coal is to be 
added to the maximum prices fixed, the additional items 
of cost to be settled by a committee of the South Wales 
coalowners, subject to the approval of the Board of Trade. 
The prices fixed are generally received with satisfaction, 
but there seems to be nothing definite so far as to upon 
whom will devolve the actual work of buying the coals 
required for France, whether exporters who have hitherto 
not been engaged in the French trade will be allowed to 
take up and execute orders under the scheme or where 
firms which have sold coals to French importers and have 
not covered with the collieries here will be able to get their 
coals at the prices under the scheme. These and many 
other points have arisen, and it is very evident that a very 
heavy task is imposed upon the Local Committee. 


Freight Rates to France. 


As regards the schedule of freight rates for 
France, this was included in the Board of Trade statement 
setting forth the scheme. The rates are with one or two 
exceptions as previously indicated, except that Marseilles, 
which was fixed at 62s., is omitted, and it is believed that 
the rate is being revised and will be announced when the 
complete table for rates for Italian and Algerian ports is 
made known. It is very necessary that no time should be 
lost in getting the whole scheme into operation as business 
is being held up, and the position from the tonnage point 
of view is not satisfactory. Neutral owners are not con- 
cealing their opposition ; they show by their action their 
attitude, seeing that they are instructing their brokers not 
to fix their boats at the schedule rates, and where possible 
they are sending their boats into other trades. ‘here is 
no alarm, but it makes the future all the more uncertain. 
The fact that so much coal is required for France has 
induced the belief that free coals will be very scarce if not 
scarcer than at present, and quite as high in value as they 
have been, but then that depends on whether export 
licences will be granted for neutral countries. On the 
other hand, the fact that neutral shipowners are “shy ” 
is interpreted as an indication that before long the supply 
of tonnage will fall off materially, and will be insufficient 
to lift the coals, which as a consequence will drop in value 
considerably. This may be the case, but under any cir- 
cumstances the purpose of the Government authorities is 
to bring down values. The fact that the date upon which 
limited freight rates for France was to come into operation 
was drawing near, that coals for the first half of June are 
difficult to arrange and that exporters preferred to wait 
than to charter tonnage, have all contributed to bring 
down freight rates, as the following table will show :— 


Rates a fortnight Rates accepted 
ago. this week. 
Marseilles. . 125f. 62/- = 88f 
Genoa ae 95/- 75/- 
Gibraltar .. 62/6 40/- 
ee 110f. 45/- = 64f 
Algiers... 110f. 52/- = 73f 
Port Said . 112/6 100/- 
Havre... 35/- 22/6 
St. Nazaire 5S4f. 29/- = 41f. 


Position of Time-charterers. 


Representatives of time-charterers attended at 
the Board of Trade last week to point out that the scheme 
for limitation of freight rates operated with serious dis- 
advantage to them, and they put forward proposals for the 
amendment of the scheme. The reply of the Board of 
Trade is (1) time-charterers who hold c.i.f. contracts. The 
French Government will not take over these contracts, 
but they will see that the contracts are loyally carried out. 
(2) Time-charterers who do not hold c.i.f. contracts. 
The French authorities will be prepared to consider on its 
merits each case in which the operation of the new scheme 
is considered to cause hardship or loss. Full particulars 
of each case are to be submitted to the French authorities 
in London. Local time-charterers and c.i.f. contractors 
have as the result of this reply held a meeting and formed 
@ committee to deal with cases of hardship or loss with 
the idea of submitting the particulars to the French 
authorities. 


Patent Fuel. 


Patent fuel manufacturers in South Wales have 
met, as the result of a request made to the President of 
the Cardiff Chamber of Commerce by the Board of Trade, 
to consider the question of suggesting maximum prices for 
fuel. It was agreed to put forward the price of 30s. per 
ton for the French market with ls. extra for exporters’ 
remuneration, subject to the coalowners agreeing to supply 
small coal for its manufacture at the maximum price of 
20s. per ton. The maximum price of 30s. is the same as the 
figure for large steam coals. 


Foreign Coal Exports. 


, Shipments to foreign destinations from South 
Wales ports were distinctly heavier last week than in both 
the preceding week and the corresponding period of 1915. 
The total was 446,750 tons, which was 99,096 tons better 
than a year ago and over 160,000 tons above the quantity 
in the preceding week. Cardiff sent away 239,950 tons, 
being an advance of 34,089 tons on the corresponding week 
last year. Newport, with 62,366 tons, was only 8279 
tons better, but Swansea cleared 96,828 tons, or 45,249 
tons in excess of the quantity a year ago. Port Talbot 
sent away 47,606 tons, being an improvement of 11,479 





Current Business. 


Extremely little business has been done during 
the past week, buyers, in view of the uncertainty 
attaching to the introduction of new conditions, having 
adopted the policy of marking time. Only small parcels 
for prompt shipment have been dealt in, and even this 
business has been difficult owing to collieries being 
heavily booked up, while the Government requirements 
are on a substantial scale, and will continue so this side of 
the holidays. The tonnage position is also strong, and 
colliery owners have been able to command recent high 
figures for any small lots that they could spare. Values 
have, however, been to a very large extent nominal. 
Patent fuel remains unaltered, and pitwood is quoted at 
48s. to 49s. 

LATER. 

Markets continue extremely quiet. In addition to the 
difficulty of getting coals during the next fortnight 
exporters have judged it better to wait and see the effects 
of the limitation scheme. Coalowners’ and exporters’ 
representatives on the Executive Committee have been 
in London continuing their interviews with the Board of 
Trade and the French Commission. As a result a telegram 
was received by the Secretary of the Cardiff Chamber of 
Commerce from Mr. W. H. Mewton, Chairman of the 
Monmouthshire and South Wales Coalowners’ Association, 
and Sir D. M. Stevenson, Chairman of the Exporters’ 
Executive Committee, stating that the operation of the 
Board of Trade scheme for the supply of coals to France 
begins June Ist, that complete agreements had been 
arrived at between the representatives of the various 
colliery districts and exporters, but that it had not been 
possible to complete the organisation in France, as the 
Committee there had first to await completion of the scheme 
on this side. Meanwhile business between buyers in 
France and exporters is to be conducted in the usual 
manner at prices, freights and remuneration set out in 
the printed scheme and subject to supervision and approval 
of the District Committees. In the meantime no forward 
contracts are to be made for execution beyond June. It 
is most unlikely that much business will be arranged in 
view of the extreme difficulty in arranging stems and in 
getting tonnage. Freight rates continue to fall owing to 
the lull in operations on the part of exporters. A vessel 
has been fixed at 40s. for Oran, showing a further fall of 
5s., while the first neutral steamer was fixed on Wednesday 
for Bordeaux at the schedule rate of 34s. Neutrals are 
less inclined to hold off, and it is reported that some 
Norwegian owners have agreed to fall into line. 


Export Licences. 


The Coal Exports Committee has made arrange- 
ments whereby from Tuesday last, in cases where an 
extension of the period of validity of coal licences— 
general or specific—is urgently required, a licence holder 
may, without the necessity of returning the licence, apply 
to the Secretary (Coal Division), War Trade Department, 
for an extension of the period, stating specifically the 
grounds on which such application is made. If the exten- 
sion is granted a letter will at once be sent to the Collector 
of Customs at the port of shipment, together with the 
licence. It is hoped that this will be regarded by shippers 
as a measure only to be resorted to by them in urgent 
cases, as it is more convenient, when time permits, that 
the licence should accompany the request for extension in 
order that any extension may be endorsed upon it. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 54s. to 55s.; ordinaries, 
54s. to 55s.; best drys, 52s. 6d. to 55s.; ordinary drys, 
47s. 6d. to 52s. 6d.; best bunker smalls, 32s. to 33s.; best 
ordinaries, 30s. to 32s.; cargo smalls, 25s. to 27s.; inferiors, 
22s. to 25s.; washed smalls, 38s. to 40s.; best Monmouth- 
shire Black Vein large, 54s. to 55s.; ordinary Western 
Valleys, 54s. to 55s.; best Eastern Valleys, 52s. 6d. to 
55s.; seconds, Eastern Valleys, 50s. to 52s. 6d. Bitumin- 
ous coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 55s. to 60s.; smalls, 
33s. to 35s.; No. 2 Rhondda large, 48s. to 49s.; through, 
38s. to 40s.; smalls, 27s. to 28s.; best washed nuts, 40s. 
to 45s.; seconds, 36s. to 40s.; best washed peas, 35s. to 
37s.; seconds, 32s. 6d. to 35s. Patent fuel, 50s. to 55s. 
Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 
60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. Pitwood, ex 
ship, 48s. to 49s. 


Miners’ Wages. 


The question of miners’ wages is still to the fore- 
front. The men asked for an advance in the wage rate of 
15 per cent. and the owners for a reduction of 74 per cent. 
The resolution of the men that it was impossible for Lord 
Muir Mackenzie to act as independent chairman, in con- 
sequence of the letter which he addressed to the secretary 
of the Coalowners’ Association and to the secretary of 
the South Wales Miners’ Federation, expressing his 
opinion regarding the question of the equivalent selling 
price to the minimum, has been followed by Lord Muir 
Mackenzie sending in his resignation. The President of 
the Board of Trade, who was interviewed by the miners’ 
leaders, asked that a meeting of the Conciliation Board 
should be called, and Sir George Askwith, the Chief Indus- 
trial Commissioner, visited Cardiff the same day that the 
meeting was held. The meeting, which was on Monday, 
was abortive so far as any progress being made towards 
a settlement. The men insisted that their application 
for an advance in the wage rate must be considered outside 
the appointment of an independent chairman, as any 
change in wages must take place from June Ist. The 
owners contended that the procedure laid down in the 
agreement must be followed, and argued that any decision 
concerning the wage rate could apply retrospectively. 
Ultimately, Sir George Askwith arranged for a deputation 
of the miners’ leaders to meet him in London to discuss 
the position on Wednesday. 


Newport. 
The market has maintained quite a strong tone, 
though business has been quiet. Sellers have not experi- 
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Best Newport Black Vein large, 54s. to 55s.; Western 
Valleys, 53s. to 55s.; Eastern Valleys, 53s. to 55s.; other 
sorts, 51s. to 53s.; best smalls, 31s. to 32s. 6d.; seconds, 
29s. to 30s. Bituminous coal: Best house, 23s. to 24s.; 
seconds, 22s. to 23s. Patent fuel, 50s. to 52s. 6d. Pit- 
wood, ex ship, 48s. to 49s. 


Swansea, 


Values of anthracite qualities have been well 
maintained for prompt supplies, but buyers are not inclined 
to operate forward. Approximate values :—Anthracite : 
Best malting large, 33s. to 36s.; second malting large, 
31s. to 32s. 6d.; Big Vein large, 30s. 6d. to 34s. 6d.; Red 
Vein large, 25s. 6d. to 29s. 6d.; machine-made cobbles, 
35s. 6d. to 37s. 6d.; French nuts, 37s. to 39s. 6d.; stove 
nuts, 36s. 6d. to 39s. 6d.; beans, 33s. 6d. to 35s. 6d.; 
machine-made large peas, 23s. 6d. to 25s.; rubbly culm, 
14s. 9d. to 15s. 3d.; duff, 5s. to 5s. 6d. Steam coal: Best 
large, 46s. 6d. to 49s.; seconds, 42s. to 44s.; bunkers, 
36s. 6d. to 40s.; smalls, 20s. 6d. to 25s. Bituminous coal : 
No. 3 Rhondda large, 47s. to 55s.; through and through, 
39s. 6d. to 44s. 6d.; smalls, 32s. to 34s. 6d. Patent fuel, 
47s. 6d. to 53s. 6d. 


Tin-plates, &c. 


Tin-plate values this week remain firm at round 
about last quotations. The Welsh Iron Founders’ Con- 
ciliation Board has agreed to concede the following 
increases :—Men earning under and up to 35s. per week, 
2s. per week ; those above 35s. and under £2 receive Is. 6d. 
increase per week; those getting £2 and upwards Is. 
per week. The employers desired to limit the advances 
to twelve months, but the men declined this condition. 
Ultimately the employers agreed to place it in the agree- 
ment that if there is a further abnormal increase in the 
cost of food they will be prepared to meet the men again. 
The following are the official quotations from the Swansea 
Metal Exchange :—Tin-plate and other quotations: 
1.C., 20 x 14 x 112 sheets, 37s.; I.C., 28 x 20 x 56 
sheets, 38s.; I.C., 28 x 20 « 112 sheets, 74s.; I.C. ternes, 
28 x 20 x 112 sheets, 62s. to 63s. Galvanised sheets, 
24 g., £28. Block tin, £190 per ton cash, £189 15s. per ton 
three months. Copper, £122 per ton cash, £119 per ton 
three months. Lead: English, £33 per ton; Spanish, 
£31 10s. per ton. Spelter, £80 per ton. Iron and steel : 
Pig iron: Middlesbrough, 82s. 6d. Steel bars: Siemens, 
£13 10s. to £14; Bessemer, £13 10s. to £14. Steel rails, 
heavy sections, £10 17s. 6d. per ton. 








THE TRAINING OF MUNITION WORKERS. 


In order to train workers for employment in the 
numerous factories throughout the country which are now 
in operation or about to be put to work, the Ministry of 
Munitions some ten months ago decided to establish a 
number of training schools. The idea was to give the 
workers such a course of instruction as would enable them, 
when they were drafted into the factories, to begin imme- 
diately to produce useful work. It was not anticipated, 
at the outset, that anything further would be achieved 
than that certain numbers of unskilled workers could be 
taught to perform correctly one single operation. As a 
fact, a good deal more than this has been done in some 
cases, but, broadly speaking, what is actually being 
effected is that each student is taught how to do one thing 
and to do it welt enough to ensure that the work produced 
is satisfactory and to gauge. These training centres are 
intended, if not to supplant, at any rate to supplement the 
teaching which is being carried out at the factories them- 
selves, and it can be said of them that they have been 
exceedingly successful. 

For the carrying out of its idea the Ministry of Munitions 
quickly turned its attention to the various technical 
schools owned by local authorities throughout the country, 
and from them it, apparently, met with a ready response. 
Several of these authorities, it may be mentioned, had 
already started classes of instruction with the same end in 
view. The workshops in which general engineering 
students were wont to be taught were requisitioned and 
specially adapted to the required purpose, and at the 
present time there are about sixty training centres under 
the control of the Ministry in which instruction is being 
given to persons desirous of entering munition works. 

At the invitation of the Ministry we have recently had 
an opportunity of inspecting one of these schools, and we 
were informed that it was more or less typical of all the 
rest. It was in one of the Senior Day Technical Schools 
under the control of the London County Council, and it 
is conducted by that body under the direction of the 
Ministry. The training is free—as it is in the case of 
all the sixty-four centres—but each student must undertake 
to enter a munition factory at the close of the course of 
training. In London the normal course is six weeks, the 
students working for four hours a day for six days a week. 
The total duration of the training is therefore 144 hours. 
The day is divided into three periods of four hours each, 
these being from 9 a.m. to 1 p.m., from 2 p.m. to 6 p.m., 
and from 6.30 p.m. to 10.30 p.m. respectively. Hence 
the school is open for 72 hours per week, and three sets of 
students can be in training at one time. At the particular 
school we visited there was room for about eighty students 
during each four-hour session, so that the total number 
under training would be about 240. Possibly more than 
this could be accommodated. The teaching staff is so 
arranged that each individual is on duty for half of the 
day, that is to say, each works 36 hours per week. 

In the centre which we visited two definite classes of 
students are trained :— 

(a) Ordinary operators at the vice and machine tools, 
and (b) tool setters on lathes, milling and allied machines. 

The workshops are contained in a well-lighted hall, 
which measures 150ft. by 70ft. In July of last year, 
when the control was taken over by the Ministry of 
Munitions, the workshop contained the following equip- 


ment :— 
30 lathes, 2 shaping machines, 
11 drilling machines, 1 punching machine, 
3 power hack saws, 1 shearing machine, 
and 45 vices. 





Since that time the following machines have = 
added :— 


6 capstan lathes, 2 turret lathes for 18-pdr. 
12 milling machines, shells, 
including profiling 2 tool grinders, 


machines, 2 universal cutter grinders, 
3 lathes for 18-pdr. 1 slotting machine. 
cartridge cases, 

Further machines are about to be installed. The motive 
power is obtained from four electric motors, which drive 
on to three main lines of shafting, each about 100ft. long. 

The organisation of the school has been arranged to 
follow as nearly as possible that of a munition factory, 
and there are offices, stores, refreshment rooms, machine, 
fitting and blacksmiths’ shops. Ordinarily speaking, 
set schemes are worked to, but in special cases where 
requisition is made by individual firms for workpeople 
trained to meet particular needs, special training—some- 
times with tools actually lent by the firms in question—is 
given. 

On the occasion of our visit the workshops were in full 
operation and students were being trained in a large 
number of operations. Some were being instructed in 
the use of the file ; some were working capstan and turret 
lathes, some were in charge of milling, drilling, slotting 
and grinding machines. The students were of both 
sexes and they were working side by side exactly as they 
would in a regular munitions factory. It was evident 
throughout that the main object in view was that the 
students should be taught the various operations necessary 
for the making of munitions. In some cases the work 
being produced—such as base-plates for shells and com- 
plete gaines—was for actual use. Then, too, there were 
students learning how to turn shell cases in various stages 
of production, how to form the ogive of the nose and the. 
wavy protuberances in the grooves of the driving bands, 
how to forge, form and sharpen tools, and how to use 
profiling machines, &c. Naturally, as was to be expected, 
the character of the work being turned out varied, for 
there were evidently students in different stages of their 
training, but some of it was really excellent. There 
were, for example, tools and gauges of various forms 
which would have done credit to any workshop. In 
fact, as far as could be seen, the training was eminently 
practical and was calculated to produce the desired result, 
namely, the making of each student as proficient as 
possible in one particular operation in the shortest time. 
There were evidences, however, that in particulay cases 
something more than this was being achieved. Some of 
the students displayed quite a wonderful mechanical 
ability, and it was, doubtless, those who were being 
specially trained as tool setters. 

The women students were of all ages. Some were 
quite young, while some had certainly reached middle 
age, and they one and all appeared to have entered most 
whole-heartedly into the spirit of what they had under- 
taken, and were working away with a will as though their 
living depended upon what they produced. 

There were one or two clever adaptations of tools for 
special operations which caught our eye. One was a 
lathe arranged for wave forming. In this case a former 
with the proper waving was screwed on the spindle of the 
headstock, and against it was pressed a pin on the 
saddle, the pressure being produced by means of a heavy 
weight attached by a wire to the saddle, the wire passing 
over a pulley fixed to the bed of the lathe. In another 
case the noses of shells were being formed to proper 
radius by means of a link, one end of which was pivoted on 
a temporary frame attached to the back of the lathe, 
while the other was pivoted on a pin on the top of the 
saddle. Both these ‘“‘makeshifts”» were answering 
their purpose well. We must not forget to mention a 
portion of the shop which was devoted to lead burning. 
Here the students, who were all, we were informed, 
plumbers, were being taught how to burn the joints of 
lead tanks used for containing liquids employed in the 
manufacture of explosives. 

The results achieved at this and other similar training 
centres have been most gratifying. In the comparatively 
short space of time of six weeks workers—all of them 
proficient in one particular operation, and some of them 
in several—are being continuously produced, and these, 
when they are drafted into works, can start producing at 
once. In London there are five centres conducted by the 
London County Council. Two of these are exclusively 
devoted to the teaching of gauge making, the working 
hours at these being 44 per week. Up to the present time 
over 3000 students have received certificates, and of these 
over 2700 are known to have entered munition factories 
or his Majesty’s forces. Students have been supplied to 
338 individual firms, one of which has taken no less than 
344, while 18 have taken more than 20 each. Included 
in the above numbers are 46 women who have been trained 
as tracers. 








AMERICAN NOTES. 
(From our own Correspondent.) 


NEw York, May 17th. 

THE proposition of the Government to erect a 20 million 
dollar nitrate plant is being vigorously opposed by nitrate 
manufacturers, who show that as far back as six years ago there 
were 550 establishments, representing an investment of 121 
million dollars, which produced 104 million dollars’ worth of 
fertilisers annually. There is a growing tendency in Congress 
to invade the domain of private enterprise, as is seen in the 
proposition to erect an 11 million dollar armour plant, when 
there are already three plants able to make more armour plate 
than the Government can ever use. A further revival of struc- 
tural material is noted, and munition buying has taken a fresh 
spurt for what is regarded as early delivery. The demand for 
wire products has again assumed large proportions, notwith- 
standing the enormous orders reported within two or three 
weeks. Shell makers in this country are trying to buy 80,000 
tons of bars for delivery for this year. Italy has closed for 
30,000 tons of bars, and Russia will close for 20,000 tons before 
Saturday, if possible. The largest bar coritract recently closed 
is for 200 million tons for rounds and squares at 3} cents from the 
Pittsburg district: this order is understood to be under the 
supervision of the Bethlehem Steel Company. Only as much of 
this order as can be delivered this year will be paid for at that 
price. France will close for 50,000 tons of steel, or for as much 
of that amount as can be delivered this year. Heavier orders 
are piling up for wire for export for South America. Exports 
from this city last week were worth in round figures 57 million 
dollars. Pig iron production has fallen off still more, owing to 
strikes and repairing necessities, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 
Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 
The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to tre grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


12,399. August 28th, 1915.—INTERNAL COMBUSTION ENGINE, 
F. O. L. Chorlton, Thorneville, Greenmount, near Bury, 
Lanes. 

This is a compound internal combustion engine. The engrav- 
ing shows the invention as arranged in the case of a single- 
acting two-stroke engine. A is the high-pressure cylinder and 
B the low-pressure. The high-pressure piston C at about a 
third from the foot of its stroke uncovers the port D and admits 
the expanding gases beneath the low-pressure piston E. As 
the high-pressure piston descends farther the pressure in both 
eylinders continues to fall until it is sufficiently low to permit 
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the inlet valve F to open and admit a fresh charge to the high- 
pressure cylinder. When the low-pressure piston is near the 
top of its stroke the high-pressure piston, having risen, opens 
the port D by way of the annulus G to the exhaust H. The 
low-pressure piston is provided with a trunk K, which with a 
dependence J from the top cover forms an air pump L and a 
gas pump M. These pumps are connected by separate branches 
to the head of the high-pressure cylinder._—May 10th, 1916. 


TURBINE MACHINERY. 


100,338 (No. 4308 of 1916). March 23rd, 1916.—STzam 
Tursrneg, G. and J. Weir, Limited, Cathcart, Glasgow, and 
C. R. Lang. 

The turbine referred to in this specification is of the type in 
which the steam is fully expanded in a single set of nozzles 
and thereafter passed through two or more rings of radial! 
blades separated by stationary guide vanes. A is the turbine 
easing, B the nozzle box, C the nozzle member with its nozzles 
D, E the gnide vanes held in a guide segment F. The nozzle 
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box B and the nozzle member C are fixed to the casing A by the 
studs G. The guide segment F is held to the casing by threaded 
pins H, the flange of the nozzle member being cut away as at 
J to accommodate the heads of these pins. The nozzle box and 
nozzle member, it is claimed, can by this construction be removed 
without interfering with the attachment of the guide segment. 
—May 10th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


16,614. November 24th, 1915.—ImMPROVEMENTS IN OR RELATING 
TO MAGNETO-ELECTRIC GENERATORS, Etablissements de 
Dion Bouton (Société Anonyme), of 36, Quai National 
Peteaux (Seine), France. 

For a four-cycle engine with eight cylinders it is necessary to 
produce eight explosions per two revolutions of the crank shaft , 
i.e., four sparks per revolution of the engine, and to produce 
these there must be four variations of the magnetic flux per 
revolution. According to this invention there are two bf 
magnets on the magneto, each with a long and short limb. The 
special feature is that the limbs of the U-shaped magnets 
are not symmetrically arranged with respect to the neutral 
line Z Z'. The limbs of the U members are unequal in 
length, and the short arm of one of them is juxtaposed to the 
long arm of the other. The magnet A is to the rear of the 





magnet B and of the plane of the figure. A pole piece is provided 
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at the end of each limb of each magnet and is made of such 
dimensions as to extend axially across both magnets. The pole 
pieces C D are separated by a space E and are of south polarity, 
whilst the pole shoes F G, which are separated by the space H, 
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are of north polarity, and the interruptions of the primary are 
effected when the axis X X! of the armature passes through the 
positions of Y, O Y', O Z O Z!, where the flux is at a minimum 
in the interior of the core, but where the rate of change of the 
flux in the coil is greatest—May 10th, 1916. 


DYNAMOS AND MOTORS. 


6495. April 30th, 1915—ImpRovEeMENTs IN Rotary Fietp 
Macnets, Svenska Turbinfabriks Aktienbolaget Ljung- 
strom, of Finspong, Sweden. ; 
The member A has an axially projecting part B and parallel 
grooves E in the circumference. Wedges CC! are fitted into 
the grooves, outside the windings the wedges C forming a 
continuous circumferential surface and the wedges C' forming 
partly a circumferential and partly a flat surface in the extension 
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B. In the projection B threaded holes are formed into which 
bolts D are screwed, which engage both the body and the wedges 
C'. Inside the wedges the windings are arranged. In this way 
a strong bolt connection is produced between the rotor body A 
and the trunnions F with interposed distance pieces F! with a 
diameter small enough to prevent centrifugal strain becoming 
too high and which also permits the application of the bolts in a 
continuons circle.—May 10th, 1916. 


PUMPING AND BLOWING MACHINERY. 


6596. May 3rd, 1915.—CENTRIFUGAL CompREssOR, Brown, 
Boveri et Cie., Baden, Switzerland. 

This is a multi-stage turbo-compressor with cooling arrange- 
ments inserted between the stages. The wheels are arranged 
in groups inside a casing A. Surrounding this casing is a second 
one B divided by partitions into a series of chambers C D E, &c. 
Starting from the suction end, the first group of two wheels 
draws fluid from the suction pipe F and delivers it into the 
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chamber C. The fluid passing down the pipe G flows through 
the cooler H and so into the chamber D. From this it is drawn 
by the second group of three wheels and delivered into the 
chamber E to be passed in turn through a second cooler up the 
pipe J and on into the fourth chamber. Thus each pair of 
chambers in the outer casing B are connected through a cooler. 
By arranging the cooler below the wheels the overall length of 
the compressor is not unduly increased.—May 10th, 1916. 


8158. June 2nd, 1915.—Vatves For Pumps, Worthington 
Pump Co., Limited, India House, Kingsway, London, W.C., 
and W. R. M. Churcher, 

This device consists of a main valve dise A provided with 
ports B which are controlled by a thin secondary valve dise C. 
The main valve disc is formed with a central sleeve D, which 
fits over a pin E held in a bridge across the valve seating. A 
cap F fits over the sleeve D and is held in place by a nut G. 





This cap is recessed at H to accommodate a spring J, which 
controls the movement of the secondary valve disc. A similar 
cap K is attached to the end of the pin E and embraces a spring 
L, which bears on top of the cap pr. The valve discs AC are 
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thus separately controlled. It is claimed that the device is 
particularly suited for high-speed working.—May 10th, 1916. 


LIGHTING AND HEATING. 


12,995. September 10th, 1915. —IMPROVEMENTS IN AND 
RELATING TO ELectric Arc Lamps, John Arthur Orange, 
of the General Electric Company, Schenectady, New York, 
America. 

The bulb contains a gas having a relatively low heat conduc- 
tivity and being inert in respect to the electrodes when the 
latter are at incandescence. Nitrogen, argon, and krypton are 
suitable gases. The pressure of the gas may be varied and 
should preferably be so chosen that when it is heated to the 
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operating temperature its pressure will approximate that of the 
atmosphere, but pressures up to two atmospheres can be 
adopted. AB are the arcing electrodes, which preferably 
consist of ductile tungsten. Another lamp is described which 
contains a small quantity of mereury in the bottom of the 
bulb.— May 10th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


11,786. August 16th, 1915.—Screw-cuttine ATTACHMENT 
For Latues, M. 8S. Oldaker, 19, Wilson-road, Smethwick, 
Staffs. 

A hob A threaded similarly to the screw to be cut is attached 
by its end P to the lathe spindle. At its other end it carries 
the chuck for the work. A threaded saddle C engages the hob. 
This saddle has two arms D E, one of which, D, engages a guide 
rail F held in a suitable carrier, which is supported from the 
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lathe bed. The other arm E is provided with a depending 
member G, which is connected by a horizontal member H to 
the slide rest. It is claimed that this attachment is suitable for 
cutting either parallel or tapered threads, and that with it 
the screwing tool on a second cut being taken always comes into 
correct pitch.—May 10th, 1916. 


MISCELLANEOUS. 


10,414. July 17th, 1915.—ImprRovEMENTs IN Motor PLovGHs, 
CuttivaTors, &c., R. H. Fowler and N. Webster, Steam 
Plough Works, Leeds. 

This invention provides a form of driving gear for motor 
ploughs, &e., which enables them to be driven backwards when 
necessary, as, for instance, when the plough has to be freed 
from an obstruction in its path, The driving shaft A carries a 
spring-controlled sliding clutch sleeve B, which engages through 
ratchet teeth C with the driven member D, which is in the form 





vided with pinion teeth E. By means of a handle 
F the member B can be withdrawn to the position shown so as 
to break the drive. Normally, however, the member B is in 
engagement with the driven member D. Forward drive is then 
possible. The ratchet teeth of the clutch permit slipping to 
take place as is required. But if the engine is reversed the 
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drive will not be reversed. To make a reverse drive possible a 
second clutch member G, provided with teeth sloping ry 
from those marked C, is arranged round the member B, Nor- 
mally it is held out of engagement with corresponding teeth on 
the driven member by means of a spring H. By moving the 
lever F into its third position both sets of teeth can be engaged, 
so making the drive possible in either direction.—-May 10th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for Tak ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 


On each of two of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 16,214/09.—Type-composing machines; setting and 
justifying type; spacing and justifying apparatus for type-bar 
making machines. In type and matrix-setting machines 
operated by register bands the band is caused to bring into 
action a device which enables a space to be set after each 
character, in the production of spaced matter, and an additional 
space to be set between the words for justification purposes, 
in those cases in which a line cannot be set full enough. In 
producing spaced matter the composer perforates a symbol on 
the band before beginning the spaced matter. A perforation 
is similarly made for justification post-spacing either before or 
after the perforations which represent the line to be supple- 
mented. Schnellsetzmaschinen-Ges., Germany. 

No. 16,428/09.—Ejectors, &e. In ejector apparatus used for 
the production of draught for furnaces, a doubly-coned member 
is arranged so as to regulate simultaneously the supply of working 
fluid and also the current of mixed gases leaving the apparatus. 
Ges. fur Kunstlichen, Berlin. Dated July 14th, 1908. 

No. 16,561/09.—Printing and issuing tickets. A_ ticket- 
printing and issuing device is characterised by the following 
features :—({1) The printing roller has rotatable hand-set 
dating means and slicing indicators for the price, the starting 
point, and the finishing point of the journey, in addition to 
permanent printing surfaces for the body of the ticket. It is 
turned by a spring handle, which engages a stop at the end of 
each revolution. A ratchet wheel and pawl prevent its back - 
ward motion. (2) The hand-set price indicator also shifts a 
sliding pinion into gear with one of several segmental gear wheels 
of differing length, and thus turns the register for recording the 
fare total by a varying amount according to the ticket price. 
(3) Roll-supporting and braking devices. (4) Inking devices, 
and (5) ticket cutting-off devices are described. Friedlein, H., 
Germany. 

No. 16,564/09.—Furnaces; regenerative furnaces. Relates 
to regenerators for heating air or the like, of the kind in which 
tubular passages, through which the gases of combustion pass, 
are encountered on all sides by the air flowing in the same or in 
the opposite direction. Bender, E., and Bender and Frames, 
Germany. 

No. 16,837/09.—Straining liquids. Solid matter is removed 
from sewage flowing along a channel by means of curved sieves 
which are fixed to rotating end walls and deliver into a gutter, 
passing through the trunnions of the apparatus and provided 
with an endless belt for the discharge of the material. Each 
sieve is provided with a brush carried on a shaft by means of 
arms formed of two hinged links, so that the brush may be with- 
drawn to swing clear of the sieve on its outward travel and 
extended to sweep the sieve as it swings inward. Geiger, E., 
Germany. 

No. 16,847/09.—Tel ters. In tel ters of the inversion 
and the coincidence type, the bounding line traversing the image 
field is arranged to divide the field into sections of unequal size, 
thereby placing a larger landscape at the operator’s disposal. 
Optische Anstalt C. P. Goerz Akt.-Ges., Berlin. 

No. 17,448/09.—Are lamps. A chamber enclosing a flame 
er other are is divided by constrictions into three compart- 
ments, the wall of the middle compartment being inclined 
inwards so as to be strongly heated and thereby kept free from 
deposits. The walls of the other compartments are inclined so 
as to receive but little radiation and to condense fumes. The 
chamber may be partly of glass and partly of metal or of glass 
alone. Carbone, i L., Germany. Dated November 9th, 1908. 

No. 17,459/09.—Magnetic separators. In a wet magnetic 
separating process liquid walls or columns are formed between 
the surface of the flowing liquid and the conveyor, so that the 
magnetic ‘particles may be attracted to the surface of the con- 
veyor without having to overcome the surface tension of the 
liquid. Krupp Akt.-Ges. Grusonwerk, F., Germany. 
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MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. VI1.* 


ELECTROLYTIC PRODUCTION OF BLEACHING 
LIQUORS. 


In the third article of this series we referred briefly 
to the electrolytic system for the production of 
bleaching liquors. -This.system deserves very special 
attention at the present time owing to the high price 
Its 


of bleaching powder caused by war conditions. 
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of liquor in the cells, which would be accompanied by 
overheating of the hypochlorite and diminished 
output,is prevented. This electrolyser is illustrated 
in Fig. 50, and consists of a shallow rectangular tank 
of glazed earthenware divided into a number of cells 
by plates of graphitic carbon. The channels between 
the plates are continued at either end by walls formed 
of glass plates of such cross section as to restrict the 
flow to the appropriate speed and to prevent leakage 
of current through the electrolyte. There is a cham- 
ber in one end of the tank to receive the electrolyte 
from the pump, whence it flows over a glass weir into 
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Fig. 49—SECTIONAL ELEVATION AND PLAN OF ELECTROLYTIC PLANT FOR THE PRODUCTION OF BLEACHING 


essential feature ig the passage of continuous electric | 


current through a solution of common salt (Na Cl) in | 


water, when the solution is decomposed, hydrogen 
gas being given off at the negative electrode and 
sodium hypochlorite (Na ClO), which remains in 
solution, being formed. This sodium hypochlorite 


readily parts with its oxygen in contact with vegetable | 


matter, and is therefore a powerful bleaching agent. 
It is only in comparatively recent times that the 
electrolytic system has been sufficiently developed 
to enable sodium hypochlorite to be produced in 
sufficient quantities and at such a price as will render 
it available for the bleacher. Containing no lime, 





it is claimed that this material is more effective than | 


ordinary bleaching powder, a more perfect white is 
obtained and faults arising from particles of undis- 
solved lime are obviated. Another advantage is 
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that the sodium hypochlorite can be made from 
day to day as required, and of uniform and definite 
chlorine strength, whereas bleaching powder deterio- 
rates in quality in storage, and especially is this the case 
in hot countries, thereby making uniform work diffi- 
cult to produce. Figs. 49 and 49a represents views of 
an electrolytic plant with six electrolysers made by 
Mather and Platt, Limited. Formerly the electrodes 
were made of platinum-iridium, which is practically 
indestructible, and excellent results are said to have 
been obtained, but the extraordinary increase in the 
cost of making these electrodes rendered their use 
prohibitive, and they are now replaced by cheaper 
graphitic carbon electrodes. In this electrolyser 
the brine is continuously circulated through the 
electrolytic cells and a rapid current is obtained, 
with the result that the back E.M.F. due to gas 
bubbles is reduced to a minimum and the lingering 
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* No. V. appeared May 12th. 





LIQUOR 


the several channels, which ensures an equal flow 
through each. At the other end of the cell the 
channels deliver into a second chamber, from which 
the electrolyte is again passed to the pump to be 
re-circulated through the cells. The two end carbon | 
plates form the terminal electrodes, and are connected 
to the positive and negative poles of the dynamo. 
It will thus be seen that there is nothing used in the 


| 





construction of the cells which can be acted upon | 
chemically by the solution, or electrolytically by the | 
current, except the carbons, which can be removed | 
and replaced at small cost. The electrolyser is | 























the cells and chlorine vapour is noticeable. The 
circulation of the brine and the passage of the electric 
current is continued until the brine contains from 
12 to 124 grammes of available chlorine per litre. 
During this time the liquor must be kept at a tem- 
perature within the limits of 22 deg. to 32 deg. Cent. 
by the cooling system. The current required for the 
full output of the cell is 80 to 100 ampéres, and each 
electrolyser under the above conditions should produce 
from 2} lb. to 23 1b. of chlorine per hour if the 
electrolyte be worked up to 1.2 per cent. of chlorine 





| strength. Expressed otherwise, | lb. of active chlorine 


requires about 44 kilowatt-hours of electricity and 
12.5 Ib. of salt. 


COLOUR MIXING MACHINERY. 


The machinery of the colour shop is of a very 
simple character, consisting almost exclusively of 
pans in which the colours are mixed to the required 
strength, boiled and thickened. The plant consists 
of a number of open copper pans varying in capacity 
from 5 to 200 gallons. The small and medium-sized 
pans are made entirely of copper and arranged to 
swivel to facilitate cleaning and emptying. The 
larger pans are frequently of iron, copper lined, and 

















Fig. 50—GENERAL VIEW OF ELECTROLYSER 


are fixed in position. Above each pan a cold water 
tap is placed for supplying the water necessary for 
mixing and for rinsing out afterwards. Frequently, 
for cleaning, warm water is supplied by a separate 
pipe from the steam economisers. Steam for heating 
the colour in the pans is conveyed through one of the 
trunnions which support them, into the casing, the 
other trunnions conveying cold water for cooling the 
colour. Each pan is provided with mechanically- 
operated stirrers working on the sun-and-planet 
principle, so that the colour is stirred round the 
sides of the vessel as well\ as in the centre. The 
stirrers can be put into and out of gear by means of 
clutches on the driving shaft. They are made of 
brass and should be coupled to the bearings in a 
manner that will allow them to be quickly taken out 
and replaced when emptying and cleaning the pan. 
Fig. 51 shows a colour-mixing machine by Sir James 
Farmer and Sons, Limited. 


PRINTING MACHINERY. 


The type of machine now generally adopted for 
calico printing is that having copper rollers, upon 
the surface of which the pattern to be printed is 
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Fig 51—COLOUR MIXING MACHINE 


placed above a tank, from which the pump draws the 
brine and delivers it to the container, whence it 
again falls into the tank. The latter is provided 
with cooling pipes, as shown in Fig. 49. When the 
brine has been. brought up to the required chlorine 
strength it is pumped into a covered storage tank, 
for use the same.day if possible. 

The brine solution is made by dissolving common 
salt in pure water in the proportion of 150 grammes 
of salt per litre. When the solution is put into cir- 
culation by means of the pump shown, and the current 
of electricity at 100-110 volts is passed through the 
liquor, a lively evolution of hydrogen takes place in 





engraved. The engraving processes are carried 
out in various ways, namely, by hand, pentagraph, 
milling tools, or by phote-etching. Of these pro- 
cesses the first-named is both slow and expensive, 
and is now only used for the finest shaded work. 
When the pentagraph is used the copper roller is 
coated with varnish, and the design is cut in the varnish 
on the machine by diamond points, which simul- 
taneously reproduce the movement of the pointer 
on an enlarged copy of the design. The design on 
the roller is then etched to a sufficient depth to carry 
the colour in a bath of nitric acid. Milling is employed 
for the fine designs and consists in running a narrow 
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hardened steel roller on which a facsimile of a section 
of the design has previously been raised in relief 
on the copper roller. This process requires the 
application of great pressure to the mill to impress 
the pattern in the copper to the required depth. 
The last process is that of photo-etching the copper 
roller in the same way that tone illustrations for 
THE ENGINEER are produced. 

Printing machines vary from the simple machine 
for one colour only to huge productions for printing 
as many as twenty colours. In all machines the 
underlying principle is the same. The cloth to be 
printed is led round a strong cast iron cylinder, whose 
surface is rendered resilient by winding on it a number 
of layers of a mixed wool and linen fabric, and against 
the cloth, thus supported, the copper printing rollers, 
which are carried on steel mandrils, are pressed by 
levers, screws or springs. Fig. 52 will serve to 


explain the broad principle of the essential parts of 
the printing machine without going closely into 
of the 


detail. A is the bowl machine, which is 





Fig. 52-DIAGRAM OF PRINTING MACHINE 


covered with several thicknesses of cloth. This bowl 
revolves during the actual printing and the cloth 
travels with it, coming in contact with the printing 
roller C, which in turn receives colour from the roller 
B, called *“‘the furnisher.’ The latter consists of 
a wooden roller covered with cloth, or of a brush 
roller. The colour is removed from the surface 
of the copper roller by means of a steel blade 
called a “‘ doctor,” situated a short distance from 
the furnisher and pressing against the engraved 
roller. The cloth is held at the back of the machine 
in the form of a roll wound upon a wooden centre, and 
held so that it can be unwound as the printing pro- 
ceeds. Passing between the printing rollers and the 
bowl of the machine is a blanket of special material, 
which acts partly as a printing pad, but is also-used 
to receive any colour that passes over the edge of 
the cloth or through its meshes. The cloth is also 
accompanied in its passage through the printing 
machine by a continuous supply of unbleached 
calico, which is known as the “back grey.” This 





Fig. 53—-DETAILS OF PRINTING MACHINE NIPS 


protects the blanket and receives the bulk of the 
printing colour which passes over the edges of the 
print itself. The “‘ back grey ”’ is afterwards separated 


from the printed piece in the drying chamber, and |- 


is then sent to the bleach-house to have the colour 
removed. After the printed cloth has left the 
engraved roller the latter comes in contact with 
another composition blade, which removes any 
loose threads or fibres that may have stuck to 
the surface, and which, if not removed, would pass 
into the colour-box and give trouble in the printing. 
This blade is called the lint doctor. The process 
which we have briefly described above is repeated as 
many times as there are rollers in the machine, the 
rollers being arranged in radial slides round the 
central bowl, and being so geared together that the 
separate portions printed on the cloth join up accu- 
rately together and make the complete design. 

Fig. 53 shows in detail the first and second nips 
of the six-colour printing machine—Fig. 54—made 
by Mather and Platt, Limited. In the former figure 
A is the engraved copper roller, B the mandril on 





which the latter is driven and firmly secured by a 
key, C the “nip” plates which are carried in the 
blocks D, which in turn are movable radially in the 
slides EK. The nip-plate is provided with two means 
of adjustment in planes at right angles to each other. 
One of these is the screw F, which provides for the 
movement of the plate—with the mandril and 


fittings—in slides in the block D in a circumferential | 


direction round the bowl, and as each end of the 








travels forward to the point where the roller meets 
the cloth. The pressure necessary for the printing 
roller is applied by means of the lever N and screw (, 

In order thoroughly to cleanse the surface of the 
printing roller steady endwise movement of the 
colour doctor is necessary. This is sometimes 
effected by means of a cam on the bowl and rocking 
levers. An improved traverse motion introduced 
' by Mather and Platt is shown in section in Fig. 55. 




















“THe ENGINEER” 


Fig. 544—MATHER AND PLATT’S 


roller is similarly fitted the inclination of the axes 
of the rollers can be adjusted relatively to each 
other. The other adjustment is by means of the 


screw G, which moves the nip-plate longitudinally | 
in the block, and so provides for the setting of one | 


roller accurately in line with another as regards the 
movement of the cloth round the bowl; H is the 
colour-box, K the wooden “ furnisher,’ which 
driven at a greater surface speed than the engraved 


is 





Fig. 55—DETAILS OF TRAVERSE MOTION 


roller by a train of gear wheels on the mandril of 
the latter; L is the doctor, the edge of which is 
sharpened and adjusted so as to bear evenly on the 
whole length of the engraved roller, the necessary 
pressure being applied by levers, chains and weights 
attached to the shears M. A slow endwise movement 
of the doctor causes it to remove every trace of 
colour from the surface of the roller, while the engraved 
portion lying below the surface filled with colour 
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SIX-COLOUR PRINTING MACHINE 


In this appliance a circular frame A is mounted on 
the extended end of the bowl centre, and whilst 
| being prevented from rotating by the pin B it is 
given a longitudinal movement along the central shaft 
by means of the excentrics C, which are driven by 
| bevel wheels D from the ‘bowl as shown. To the 
rim of the frame A the doctors are corajed by means 
|of rods E, through which they receive the ‘ateral 
motion corresponding to that of the frame. Referring 
to the six-colour printing machine shown in Fig. 54, 
a pair of massive frames carry the eenital cast iron 
bowl A, and radiating from its axis are six sets of 
planed slides for carrying the blocks, mandrils and 
|nip fittings. Concentric with the bowl, but not 
| attached thereto, is a large spur crown wheel B with 
| machine-cut teeth. This wheel is keyed on a shaft 


eres reer ; 
| which is driven by a set of spur wheels from a variable- 
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Fig. 56—BOX WHEEL 


| speed electric motor or other suitable means, one 
| of the most usual being a double-cylinder diagonal 
| steam engine. Each printing roller mandril carries 
| on its end a machine-cut spur wheel C, known as a 
| box wheel, which meshes with the crown wheel B, 

and this is the mechanism which actuates the whole 

of the machine. The copper rollers drive the central 
| bowl by frictional contact. For the relative adjust- 
| ment of the printing rollers circumferentially, so that 
the printed pattern will be accurately connected up 
| the box wheels are specially designed, as shown in 
Fig. 56. The wheel proper A is mounted on a steel 
bush B keyéd to the end of the mandril C. On the 
end of this bush is cut a worm wheel D to mesh with 
the steel worm E, which is carried by bolts F G from 
the body of the wheel A. The worm E is provided 
with holes in each end for the insertion of a pin by 
which the worm can be turned round by hand. The 
drive between the wheel A and the bush B keyed to 
| the mandril is through the worm and wheel, from 
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which it will be seen that while the teeth of the box 
wheels remain in mesh with those of the star wheel, 
each mandril can be advanced or retarded in its 
revolution relative to the others by turning the 
worm E. 








THE PRIVATELY-OWNED RAILWAY WAGON. 


THERE are in Many households poor relations who 
live with the family, and in return for their keep 
perform domestic duties. Such relations, although 
very unwelcome, are often valued because they 
become drudges and do work that an ordinary servant 
would not be asked to do. The privately-owned 
wagon is the poor relation of the railway family. 
It is unwelcome, has no friends, and is voted a 
nuisance, but it performs the dirty work of the 
railway and renders services that the companies 
could not, without great inconvenience, themselves 
perform. As with many poor relations, it is a subject 
of frequent comment and discussion. What economies, 
for example, would be possible if there were no 
privately-owned wagons. Lord Claud Hamilton, for 
instance, said, at the last annual meeting of the 
‘Great Eastern Railway, that there would be a gross 
saving of several million pounds annually to the 
companies if railway-owned wagons were pooled. If 
this economy were possible with railway trucks, 
whose proprietors number less than forty, what an 
enormous saving might there not apparently be if 
the privately-owned wagons, which belong to four 
or five thousand different proprietors, were pooled. 
In many ways, then, would its end be welcomed and 
a relief experienced as though a great burden had 
been removed. This is not new talk either. The 
extinction of the privately-owned wagon has long 
been threatened, but like many another threatened 
institution it lives on. The late Sir James—then 
Mr.—Allport told the Royal Commission of 1865 
that his view was decidedly in favour of railway 
companies finding their own trucks, as the work would 
be done with less cost and with one-fourth fewer 
wagons. He added that when he had the manage- 
ment of the York, Newcastle and Berwick Railway 
the plan of only having railway-owned wagons was 
adopted, and the coal wagons were bought. As 
Mr. Allport left that company to go to the Manchester, 
Sheffield and Lincolnshire in 1850, the question 
must be nearly seventy years old. In more recent 
times we have Mr. Aspinall, speaking at the Institu- 
tion of Civil Engineers in November, 1909, saying, 
“ Unfortunately, the private-owners’ wagon existed, 
and he did not think he was putting the matter too 
strongly when he said that they were the bane of 
the English railways. They were a bar to progress, 
they involved risk to safety, and they were a constant 
source of unprofitable expenditure.’ Mr. W. J. 
Grinling, of the Great Northern Railway, told the 
Railway and Canal Commission on July 20th, 1909, 
in the Spillers and Bakers’ case, that if all coal were 
carried in railway-owned wagons, the accommodation 
for wagons cquld be reduced by 30 per cent. and the 
engine shunting by 50 per cent. Whilst Mr. Justice 
A. T. Lawrence, in his judgment in the same case, 
said that the traders’ truck when its load had been 
discharged became an encumbrance to the railway. 
Prior to this—in August, 1907—Colonel (now Sir 
Arthur) Yorke, then the Chief Inspecting Officer of 
Railways, in his celebrated memorandum as to auto- 
matic couplings, pointed out the difficulties of dealing 
with the privately-owned wagons, estimated to 
number 650,000. Other quotations from various 
authorities might be given, but it will suffice to give 
finally the opinion of Sir Charles J. Owens, who told 
Lord Loreburn’s Royal Commission on June 24th, 
1914, that the only benefit he could see as possible 
from the Government ownership of railways was that 
the existence of privately-owned wagons would not 
be allowed. 

Looked at from another point of view, the parallel 
between a poor relation and the trader’s truck does 
not apply. The former is only allowed to form part 
of the family circle on sufferance, but the latter is 
on the railway as a matter of right. There were, 
as we all know, railways belonging to collieries and 
canals before the Stockton and Darlington was 
thought of. And the present coal wagon is the lineal 
descendant of the trucks used on the early rail-ways. 
Railway legislation was drafted on the assumption 
that the railways would be highways with rails, 
over which suitable wagons, belonging, like the 
vehicles on the highway, to various proprietors, 
should pass on payment of a toll. The early Acts 
even allowed for privately-owned locomotives, but 
the use of these was found inexpedient because the 
operation of the necessary points and signals was not 
covered by the Acts. No effort was ever made by the 
companies to prevent suitable wagons running on 
the railways; whatever legislation was passed 
relating to them came about without opposition 
on the part of the railway interest. The majority 
of the companies obtained and still possess powers 
releasing them from the necessity of providing wagons 
for Class A traffic. The Act constituting the London 
and North-Western Railway Company, for instance, 
contains a clause which says, ‘‘ But the company 
shall not be compelled to provide wagons or carriages 
for the conveyance of coal.’”’ Whilst in all the 
Rates and Charges Order Confirmation Acts of 1891, 





except those affecting the North-Eastern and the 
Scottish companies, Sec. 2 (a) says, “‘ The provision 
of trucks is not included in the maximum rates 
applicable to merchandise specified in Class A of 
the classification and the company shall not be 
required to provide trucks for the conveyance of such 
merchandise.” Practically the only questions on 
the matter of wagons that have arisen between the 
companies and the traders are found in the Spillers 
and Bakers’ case, where the point was whether a‘ 
trader could, when the railway company was willing 
to provide wagons, obtain a rebate for supplying his 
own; and in the Scottish wagon case, where certain 
coalowners wished to provide their own wagons, but 
the railway companies objected on the ground that 
they could furnish all that were necessary—in Scot- 
land, as we have just seen, the railways are not 
exempted from supplying wagons for coal traffic. 
There is, therefore, no question as to the private 
owners’ rights. Over and above all this the trader 
has the justification of expediency. He does not 
put up the necessary capital for the purchase of 
wagons for the reasons that his forefathers did. He 
does it in order to make sure of a supply of wagons 
to meet his output. He knows that if he has to send 
out, say, ten wagons a day a stock of about 100 
wagons will meet his requirements—in peace time, 
of course. Colliery owners make contracts, either 
direct or through coal factors, with public bodies. 
They see that the supply of wagons, either their own 
or hired, suits the terms of the contract, knowing 
that, unless the unforeseen occurs, the empty wagons 
will find their way back with fair regularity. They 
rely thus on their own resources instead of upon the 
railway company, which, having other traders also 
to look after, may fail at a critical moment. 

It must be admitted, though, even by the ‘trader, 
that the privately-owned wagon is a costly item in 
railway operation. We are not now referring to the 
fact that it has to be hauled back empty. The same 
objection applies to the railway-owned trucks that 
have brought up coal, except in the few cases where 
a return load can be found of such a character that 
it may be conveyed in a wagon that has had coal 
in it. The trader’s wagon is costly on account of 
the extra shunting it entails on its return journey 
empty. We have already shown that Mr. Grinling, 
of the Great Northern Railway, was of the opinion 
that if all coal were conveyed in railway-owned trucks 
the area devoted to shunting could be reduced by 
30 per cent., and the goods shunting mileage by 50 per 
cent. He supported this statement by evidence to 
the effect that at Nottingham the Great Northern 
Company had 52 sidings devoted to the marshalling 
of coal wagons. These sidings served 18 collieries, 
and to and from these 18 collieries there were wagons 
worked which belonged to 46 different owners. On 
a certain day the wagons on four trains were noted. 
On the first train there were 39 wagons which belonged 
to 21 different owners, on the second train 39 wagons 
having 16 owners, on the third 38 wagons and 16 
owners, and on the fourth 44 wagons with 16 owners. 
The trains had, therefore, to be split up into 16 or 
so different parts, whereas if all the wagons were 
railway owned, one shunt say, for the Midland, 
one for the London and North-Western, one for the 
Great Central, and the rest for the Great Northern, 
would suffice. This was only at one yard on the 
Great Northern, and what is to be found there is 
to be experienced at the fifty or sixty other marshalling 
yards in Great Britain. If, then, 50 per cent. of the 
goods shunting mileage would be saved by the 
conveyance of all coal in railway-owned wagons, 
there would apparently be a saving of sixty million 
engine miles a year, which at only 2d. per engine 
mile, means an economy of half a million sterling a 
year in locomotive power alone. To this has to be 
added the saving in shunters’ wages, and, therefore, 
with the less area, estimated at 30 per cent., required 
for marshalling sidings—which means less land to 
purchase, less permanent way to lay down and to 
maintain, less signalling and lighting-—it looks as 
though a million a year might be saved by a common 
use of all mineral wagons. 

Let us therefore see what, if anything, stands in the 
way of this desirable economy. First let us make it 
clear—if, after what we have said, it is not so—that 
it would not suit either party for the railway com- 
panies to buy up all the privately-owned wagons. 
The trader must be in a position to claim a regular 
supply of a certain number of trucks, and towards 
that end he must have a certain amount of stock in 
his name. We propose that all mineral wagons, 
both railway and privately-owned, should be put 
into one pool. The magnitude of this proposal, 
fortunately, is more apparent than real, as though 
there are possibly 3000 or 4000 private owners, 
possessing about 650,000 wagons, most of them are 
members of the Association of Private Owners of 
Railway Rolling Stock. At all events, the number 
outside this body need not trouble us. The pool 
should be controlled by representatives of the railway 
companies and of the Association. No money should 
pass, but all the wagons should go into the pool on a 
valuation agreed to by those representatives. The 
earnings of every wagon should be credited to that 
wagon and debited against the member of the pool 
who uses it. The private wagon repairing shops 
should remain in use for the repair of privately-owned 
stock. At present there may be several shops at 





one yard because of the different builders of the 
wagons. It is possible that were there a wagon pool 
established the number of such shops might be 
reduced—in other words, that the wagon-building 
companies might pool the repairs also. This is 
desirable, as it would reduce the space occupied by 
the shops of the various builders, the number of 
crippled wagon sidings, and of the men employed 
in repairs. Any repairs to a privately-owned wagon 
should be carried out at the nearest of these shops and 
the cost debited against the owner of the wagon. 
When a wagon requires renewal the owner should 
replace it and the new one should come into the pool 
at its valuation. Similarly with any additional 
purchases. Speaking of repairs reminds us that the 
condition of the privately-owned wagons will not 
form any difficulty in the way of establishing a poo}. 
The Board of Trade returns as to accidents show that 
now, thanks to the Railway Companies’ Specifica- 
tions as to Private Owners’ Wagons, first adopted in 
1887, there are fewer failures of privately-owned 
wagons than of those owned by the railways. One 
advantage of such a pool would be that if a coalowner 
found his business slack his wagons might still be earn- 
ing money all the time, whilst he, meanwhile, was only 
paying for the wagons he uses. In order to ensure 
the prompt loading and dispatch of wagons there 
should be a time limit from when the wagon is placed 
on the siding and when an intimation is received 
that it is ready for dispatch, and a demurrage should 
be levied for every day thereafter. Another advan- 
tage of the proposals is that it would retain the 
private wagon builder and the wagon-owning com- 
panies. They play a useful part in lending wagons. 
Even the railway companies are at times glad of 
their help. 

Such a scheme, given the essential co-operation 
between the companies and the Association, would, 
we feel sure, lead to great economies, and we cannot 
see where either the traders or the railway companies 
would suffer. 








THE MEASUREMENT OF CREST VOLTAGES. 


Tue demand for testing dielectric media in terms of 
crest voltage has resulted in the development of several 
schemes for the measurement of high voltage. A paper 
read before the American Institute of Electrical Engineers 
deals with some of these methods, and describes in detail 
a crest voltmeter, which in service has proved more satis- 
factory than spark gaps, as advocated in the standardi- 
sation rules in vogue in America. The connections are 
shown in the accompanying diagram, where T is the 
testing transformer in a case which is earthed at G. From 
the case the high tension lead is brought out through a 
condenser terminal C. At\V, and V, are two rectifiers, or 
valves, each having an anode of tungsten or molybdenum 
and a cathode, of incandescent tungsten, both working in 
an atmosphere of mercury vapour. The cathodes, which 
are in the form of filaments, are heated by the secondary 
currents from two bell-ringing transformers B, and B,, the 
primaries of which are connected to any alternating 
current circuit. M is a permanent magnet indicating 
instrument connected to the anode lead of the valve V,. 
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At S there are three single-pole switches operated by a 
single handle, and used to close the cathode heating 
circuit, or to short-circuit the instrument when not in use. 
S G is a safety gap provided to protect the insulation of the 
apparatus in case of an interruption in the supply to the 
bell-ringing transformers when the switch is in the working 
position, or in the case of an accidental open circuit in the 
instrument wiring. A frequency meter is not an essential 
part of the apparatus, but may be included to make a pro- 
portional correction when the frequency varies from normal. 

The operation is as follows :—The condenser terminal, or 
other condenser connected to the high-tension lead takes 
a charging current at all times proportional to the rate of 
change of voltage across its terminals. At both the 
positive and negative maxima of the voltage waves this 
current is zero, and the true integral, or area of current 
wave between these zero values is a direct measure of the 
differences between the maximum and minimum voltages. 
On account of the asymmetrical condition of the cathode 
valves the arrangement of the circuits shown is such that 
the charging current in one direction passes through the 
instrument M and valve V, by the wire indicated by the 
heavy dotted line. Current in the opposite direction passes 
through the valve V, without passing through the meter, 
as shown by the heavy broken line. The light lines in the 
diagram represent the primary and secondary circuits for 
the cathode filaments fed from the lighting circuit. When 
the meter is not in use the switch is thrown to the right, 
and it short-circuits the apparatus and opens the primary 
circuits of the exciting transformers. 

The torque of a permanent magnet meter is proportional 
to the average value of the current passing through it. and 
since the waves are of constant length, the area is pro- 
portional to the average height of the current curve, it is 
evident that the meter will give an indication proportional 
to the time integral of the pulsating current through the 
valve V, and this will in turn be proportional to the crest 
of the voltage wave. 





472 THE ENGINEER June 9, 1916 








‘the arm A, is disengaged from the ratchet wheel E | first it may be found that movement is only possible 
THE TRAINING OF MAIMED SOLDIERS. | which forms an integral part of the arm B. Then by | through a few degrees, but the treatment brings about 
| revolving the milled nut F the end of the spindle H | improvement, and by the rate of progress thus indi- 

In France, as elsewhere, a great deal of attention is withdrawn from contact with the laminated spring | cated the surgeon may know whether or not the 
has, for a long time now, been directed towards the |G. If, then, the patient bends the joint in question, | treatment is of the most suitable character. 

For ascertaining the movements possible with an 
entire limb, the screw C is tightened up so that the 
two arms A and B cannot move relatively to one 
another. Then the movement of the limb is repre- 
sented by the movement of the other pointer on the 
scale J, this pointer having a counterbalance weight 
K so that the displacement of the limb from the 
vertical may be read off. The scale traversed by this 
second pointer is graduated to 360 deg. 

The amplitude of the movements in all planes may 
hence be observed, and it may be compared with that 
which is called for in the management of machines 
and tools. 

The apparatus is also designed to measure the force 
exerted at all degrees of flexion. For this purpose 
the pawl D is re-engaged with the ratchet wheel and 
the spindle H is screwed up so as to make contact 
with the springs G. This has the effect of holding 
the pawl tightly between two teeth of the ratchet 
wheel, so that when force is exerted by the muscles 
the ratchet wheel and all the parts connected with it 
are revolved slightly. The movement is not great, 
however, since the spindle H abuts against the springs 
G. The result is that the latter are slightly displaced, 
and the effort required to bring about the displacement 
~ ean be read off in kilogrammes on the dial M, which is 
° Tue Enaincer” Suan te. arranged at the end of the arm B remote from the 

Fig. 1—AMAR’S ARTHRODYNAMOMETER scale J. The motion of the springs is small, but it is 
multiplied by the lever L, the end of which is furnished 


question of rendering soldiers who have been maimed | it is evident that the arm A will be moved with regard with a toothed sector which engages with a pinion 
in the war, capable of performing useful work. The | to the arm B to a corresponding extent. By a device | 0m the spindle of the dial pointer. 
wes. Gyeons = — is se tage wid gate | of a cord attached to a post on the arm A and passing | Monsieur Amar goes into considerable detail regard- 
and many distinguis men are devoting much | 
careful thought and study to the matter with the | 
object of arriving at the best solution of the problem. 
One of the ablest investigators in this sphere of | 
activity is Monsieur Jules Amar, of the Research | 
Laboratory in Paris of the Conservatoire des Arts et | 
Metiers. This gentleman has for some years now | 
been studying the movements of workmen when | 
engaged in their occupations with the object of | 
improving output, and he is therefore well fitted 
to carry out the investigation of how best to utilise | 
the efforts of those who, while, unfortunately, being | 
rendered unfit by amputation or other cause, for | 
resuming the occupation which they originally | 
followed, may yet be put into a position to perform | 
useful work. 
In a long article which he recently contributed to | 
our esteemed contemporary, La Revue de Metallurgie, | 
Monsieur Amar gave some account of the results of | 
his inquiries and of the methods and apparatus which | 
he has employed. Much of the article is devoted to | SS 
questions of anatomy, and to that portion we do not | “Te Encintsn” Swain Sc 
propose here to refer, though we quite recognise that Fig. 3—AMAR’S “CYCLE ERGOMETRIQUE” 
for success to be achieved in the proposed direction a 
full knowledge of anatomy is a paramount necessity. | over a pulley on the spindle of the circular scale J | ing the investigations which he has carried out with 
We purpose rather, as the matter is now becoming ' on the arm B, one dial of which is graduated from 35 to | this apparatus, but we have not space to discuss that 
: portion of the question here. Suffice it to say that 


the apparatus has been extremely useful in affording 
comparisons between whole and maimed men so that 
estimates could be formed as to the amount of the 
reduction in the capabilities of the latter brought 
about by the maiming. There is another advantage, 
the ability which the apparatus affords of measuring 
the amount of improvement under treatment. 
Monsieur Amar then goes on to discuss the various 
machines which he has devised for what he terms all 
through his article the “‘ re-education of the maimed,” 
or of the maimed members of wounded soldiers. 
There is first of all his Cycle ergométrique, which is 
gig illustrated diagrammatically in Fig. 3. It is an 
es ee apparatus in which use is ainihs of ih frame of an 
ordinary bicycle, but instead of the ordinary wheel 
there is a fly-wheel which weighs 36 kilos. (nearly 
This is revolved either by pedals in the 
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more and more important, to refer briefly to some of ; 180 deg., the exact angle of flexion can be gauged 
the ingenious apparatus and methods which Monsieur | by means of a pointer which is attached to the spindle. 80 Ib.). 
Amar has evolved. The first to which he alludes he | 
has called the Arthrodynamoméire. It is illustrated 
in Figs. 1 and 2. With it he is enabled to determine 
the value of the angular displacements of members 
or of parts of members, and the forces which the 
groups of muscles that control them can exert for 
all degrees of flexion. The apparatus is made up of 
two flat arms of steel A and B, which are hinged 
together at E, much in the same manner as are the 
two legs of a draughtsman’s pair of compasses. These 
two arms can be moved through a range of angles 
from 180 deg.—that is to say, when they are in a line 
with one another—to 35 deg., this representing the 
practical limits of any articulation of the human 
frame. An arrangement of semi-bracelets of thin 
flexible steel springs and straps is fixed to each of the 
arms A and B, so that the apparatus can be securely |. 
strapped to any desired member, the bracelets and 
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straps coming on either side of an articulation. The 8 ® 
strapping up is done sufficiently tightly for the appa- 
ratus and the limb to become what is practically 
one solid piece, so that any movement of the one is ene 

accurately reproduced in the other. At the junction of ousting 
the two arms there is a tightening screw C, by means Fig. 4—AMAR’S CHIROGRAPH 

of which the arms may, if required, be held fast. 
In order to ascertain to what extent a particular joint 
can be flexed the apparatus is fitted in the manner 
just explained and the pawl D, which is pivoted on 

















In this way the improvement in bending effort | ordinary way or by a lever handle carried in bearings 
brought about by the scientific treatment of the | ona pillar. In a channel in the circumference of the 
muscles of an injured limb can be measured. At | fly-wheel is laid a steel ribbon, one end of which carries 
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a platform for receiving weights, while the other end 
is attached to a traction dynamometer which is 
furnished with a scale, and, if desired, with a record- 
ing device. One revolution of the pedals equals 
three revolutions of the fly-wheel, and as the peri- 
meter of the wheel measures 2.06 m., a point on the 
circumference of the wheel travels 6.18 m. (or, say, 
20ft. 3in.) for each revolution of the pedals. At each 
revolution of the fly-wheel an electric contact is made 
and broken, so that a record of the rate of movement 
is kept. A description of how the machine is worked 
either by hand or legs, or by the stumps of amputated 
members, is given, and it is explained how the effort 
exerted is calculated. Usually the patient is per- 
mitted to go at his own speed, but he is made to keep 
to that speed by a metronome. There are ingenious 
devices for coupling up stumps of arms to the handles 
so that a patient may sit down at the machine and 
exercise the maimed member. 

Another cleverly designed contrivance of Monsieur 
Amar is what he terms his Chirographe. This, as 
its name implies, is an apparatus for exercising and 
recording the motions of the hand. It is shown in 
Fig. 4. In it the forearm is clasped by the semi- 
bracelets A A’ A”, the metarcarpus is held by the 
pinch-bridge B, while the finger ends are held in 
thimbles on adjustable shanks, so that any one 
finger can be exercised at a time while the others are 
held motionless. The efforts are registered by a record- 
ing device. 

Still another device is the Poire dynamographique, 
which has a pear-shaped bulb of hard india-rubber. 
This bulb, which has a capacity of 125 c.cin. (nearly 
20 cubic inches), and which is inflated with air under 
the desired pressure by means of a bicycle pump, is 
intended to be grasped in the hand. It is connected 
to a recording device which registers the pressure 
applied to the bulb, and by its means not only can 
the hand be exercised, but the improvement in strength 
brought about by this exercise may be observed. 

Monsieur Amar then proceeds to describe the 
various methods by which the capabilities of maimed 
patients are first of all ascertained, and then how the 
patients may be trained to useful work, the work 
allotted to them being varied in accordance with 
their particular capacities, and he makes some remarks 
on the choice of suitable trades for men maimed in 
various ways. He also gives curves which show 
graphically the improvement brought about by 
scientifically correct exercises carried out regularly. 
Suggestions are also made relative to the systematic 
re-education of the maimed. 








TRADE ASSOCIATIONS AND BETTER BUSINESS 
METHODS.” 


Ir affords me great pleasure to be with you to-night 
and to address the Boston Commercial Club, a club 
which is so well and favourably known that it is a model 
for hundreds of other commercial clubs throughout the 
country. I am glad to meet with business men in the 
great city of Boston, where such marvellous strides in 
growth, development, and wealth have been made during 
the last decade. The Federal Trade Commission, recog- 
nising the importance of New England in manufacturing 
and shipping, held its first public meeting in Boston. We 
have received valuable information from your business 
men which has been very helpful in outlining our report 
on foreign trade. This report will be presented to Con- 
gress in a few days. Most of the larger problems of busi- 
ness with which you are concerned have to do with the 
improvement of conditions in industry as a whole, and 
to that extent the industrial welfare of our country. 

Government Co-operation.—Government and _ business 
are and should be mutually helpful. Through a period 
of years the Government has been gradually extending 
its machinery of helpfulness to different groups upon 
whose prosperity depends in a large degree the prosperity 
of the country. To adjust, adjudicate, and determine 
the questions that arise between shippers and carriers 
the Interstate Commerce Commission was established. 
Through it the railroads and the shippers alike can 
secure prompt and definite rulings as to what they can 
and cannot do. The fruit growers of the country, the 
farmers’ co-operative elevator associations, the dairy 
producers’ associations, receive aid, advice and rulings 
on important questions from the Department of Agricul- 
ture, and all are urged to co-operate to benefit their 
conditions. Now the bankers, through the Federal 
Reserve Board, can receive authoritative decisions as to 
their powers and duties. All of this is of general benefit 
to the whole country. 

Business too requires Assistance.—To do for the manu- 
facturer and merchant what these other agencies do for 
the groups to which I have referred was what President 
Wilson had in mind when he recommended to Congress 
the creation of the Federal Trade Commission. Groups of 
business men are constantly coming before the Federal 
Trade Commission, asking for information as to how they 
can improve conditions. Manufacturers come to us pro- 
testing against over-production, or complaining against 
their competitors, claiming unfair methods of competition, 
and asking us for relief. They assert their competitors 
are selling goods below cost, and ruining the industry in 
which they are engaged. For these evils, often of many 
years’ standing, they request relief. The Federal Trade 
Commission has been in existence one year, and after 
surveying the field we found from a preliminary investiga- 
tion that 200,000 corporations out of a total of 260,000 en- 
gaged in the manufacturing and mercantile business of the 
United States, were eking out an existence ; 100,000 of 
them did not earn a penny. Out of 60,000 successful 





*“ Addrecs of Edward N. Hurley, Vice-Chairman of the Federal Trade 
Commission, before the Boston Commercial Club, U.S. A., March 28th., 1916. 





corporations doing a business of 100,000 dols. a year, 
over 30,000 charged off no depreciation whatever. Only 
10 per cent. of our manufacturers and merchants know 
the actual cost to manufacture and sell their products ; 
40 per cent. estimate what their costs are ; and 50 per cent. 
have no method, but price their goods arbitrarily. Most 
of the manufacturers and merchants who do not know 
what their goods cost are basing their selling price on 
what their competitors sell for, and with only this know- 
ledge for a basis they are frequently cutting prices and 
demoralising the industry in which they are engaged. 
There were over 22,000 business failures in the United 
States last year; more than 20,000 of them were small 
concerns. e all know that a large percentage of 
business is run at loose ends, haphazard, and without the 
proprietors really knowing at any time how they stand 
or whether they are making a profit or a loss. 

Lack of Adequate Information.—The Federal Trade 
Commission, no matter how anxious it is to be helpful to 
those labouring under these industrial disadvantages, is 
confronted at the outset with a lack of adequate informa- 
tion regarding industry. With all the attention that has 
been given to business the past 15 years, it is a remarkable 
fact that to-day there are no comprehensive data avail- 
able, no constructive material at hand to furnish to a 
manufacturer, merchant, or trade association desiring to 
improve the unsatisfactory conditions in their industry. 
Without such data it is impossible to make recommenda- 
tions to Congress for helpful constructive legislation. 
From the Government the railroads receive statistics 
giving them a broad view of the transportation situation 
of the country. The farmer is told frequently the condi- 
tions of the crops, so that he may know how and when 
to dispose of his surplus products. The health of his 
stock is under the jurisdiction of the Government. The 
banker is furnished details as to the financial condition 
in the country by the Treasury Department. These 
are helpful fields of Government activity, and the people 
of the country are heartily in accord with this work. 
Manufacturers and merchants who are merchandising 
the farmers’ product, -shipping their goods over the 
railroads, depositing their money in the banks, and 
meeting the pay roll of thousands of employees—these, 
too, should be furnished with data and information re- 
garding their respective industries. In order to 
co-operate intelligently with the manufacturers and 
merchants of the country, the Federal Trade Commission 
must have these facts. With this thought in mind we 
recently mailed to every corporation in the United 
States a form containing a few simple questions pertain- 
ing to their industries. This information embraces the 
products which they manufacture, their annual sales, 
the capital invested, and other principal items such as 
depreciation, &c. These data will be compiled by indus- 
tries, and a summary of results sent to each company 
engaged in that particular line. This will give each and 
every man in the business an opportunity to know 
whether or not the industry he is engaged in is in a healthy 
condition. If an industry with large capital is showing 
no earning power that industry either is not well managed 
or the production exceeds the demand. Knowledge of 
existing conditions will prevent others from entering the 
business, or unprofitably investing additional capital 
where over-production already exists. The industry in 
which conditions are unsatisfactory will receive particular 
attention, and the real causes of the conditions will be 
ascertained, These facts are not to be asked for in any in- 
quisitorial spirit; andthe hearty co-operation which the 
Trade Commission has so far received from the business 
men of the country indicates their appreciation of the 
need of such definite facts. 

Business Co-operating with Commission.—During the past 
year business men appearing before the Federal Trade Com- 
mission have presented many of their problems, and as a 
business man it has been particularly gratifying to me 
not to have had a question presented that did not show 
honesty of purpose and straightforwardness in every way. 
From this experience I know that we will continue to 
receive co-operation from the business world. In the 
Federal Trade Commissien’s investigation on foreign 
trade most of the information was supplied with unusual 
promptness from business men, who spent a great deal 
of time in giving us facts and figures regarding actual 
conditions existing in foreign markets, and the difficul- 
ties experienced in competing with our foreign neighbours. 
This report is in the press, and will be published in a few 
days, and I hope it will be useful to the business men of 
the country. It could not have been published without 
their hearty co-operation. Is this not evidence that 
Government and business have a better understanding, 
and both recognise, in order to do big things, they must 
have the same object in view, and have confidence in each 
other? I believe these conditions exist to-day, and if it 
continues the problems will be easy to solve, and will 
make the effort worth while. The Association of Public 
Accountants has appointed an advisory board to confer 
with the Federal Trade Commission on matters pertain- 
ing to standard forms of accounting. The National 
Association of Credit Men has also appointed a committee 
to confer with us at any time on request. The Chamber 
of Commerce of the United States has a Federal Trade 
committee of which Mr. Harry A. Wheeler, of Chicago, 
is chairman. Last autumn this committee sought a con- 
ference with the Department of Justice with a view to 
ascertaining the probable attitude of the Department of 
Justice with respect to future prosecutions under the anti- 
trust laws. It was explained to the Attorney-General by 
representatives of the committee that if he would express 
himself it might be regarded as reassuring to the public 
mind, and at the same time dispel some uncertainty 
which heretofore has been said to exist. A number of 
conferences were held, and the result wasthat the Attorney- 
General made a statement in which, among other things, 
he outlined the policy of the department as regards the 
methods of enforcing the law in those cases which are 
admittedly doubtful. He stated that where men have 
entered into a transaction, believing in good faith that 
the transaction is a lawful one, and subsequently upon 
complaint made the department reaches the conclusion 
that the transaction was not in accordancewith the statute, 
but is yet satisfied of the good faith and innocent pur- 
pose of the parties, and can see that there was ground for 
the view upon which they acted, it has not been and will 
not be the policy of the department to invoke extreme 





penalties against them. In such a case the department 
would consider that the just and appropriate and quickest 
way of enforcing the law would be by a civil proceeding, 
in which the question involved could be contested, or 
consent decree entered, according as the defendants 
desired, or by a notice to the parties of the department’s 
conclusion, with opportunity to abandon or modiiy the 
transaction. It was further stated by the Attorney- 
General that no proceeding is ever instituted until after 
the most painstaking and exhaustive investigation, in 
the course of which the person or corporation against 
whom complaint is made is given full opportunity to 
submit its defence before any action istaken. The Llinois 
Manufacturers’ Association, the National Foreign Trade 
Council, and many similar organisations, have committees 
of business men who stand ready and willing to co-operate 
with the Federal Trade Commission. 

Questions before the American People.—Efficient methods 
of manufacturing, industrial preparedness, and foreign 
trade seems to be the most important questions before 
the American people to-day. You are vitally concerned. 
Undoubtedly the business of the country requires some 
helpful readjustment. Many suggestions have been 
made by writers and lawyers of note, by captains of indus- 
try, and legislators prescribing different remedies. There 
is no one remedy that will give relief to all of our ills. 
What will help one industry may injure or kill another, 
but I believe there are a few fundamental principles 
upon which may be based the diagnosis and treatment 
of ailments of industry and commerce. 

Standard Accounting Methods.— When business was 
done on a large percentage of profit, questions of accurate 
cost, and of operating efficiency, were not so important, 
but in most lines of industry to-day the large percentage 
of profit has passed. Manufacturers are working on 
smaller margins, and must absolutely know what their 
goodscost. With margins of profit so close, any unreliable 
method of arriving at cost of production must beeliminated. 
It is a fact well understood among business men that the 
general demoralisation in a large number of industries 
has been caused by firms who cut prices not knowing what 
their goods actually cost to manufacture, and the cost of 
selling, which is equally important, is almost wholly lost 
sight of. Are the officers of the companies who are cutting 
prices right and left irrespective of their cost fair to their 
customers, stockholders, or competitors? A manufacturer 
who does not know with a close degree of accuracy what 
it costs him to produce the different articles he manufac- 
tures and what it costs him to sell them is not in a position 
to meet intelligently competition, and invites business 
disaster. Many of the larger manufacturers have thorough 
cost accounting systems, which they recognise as necessary 
in order to give them the information essential to successful 
management. On the other hand, the number of small 
manufacturers who have no adequate cost accounting 
system, and who price their goods arbitrarily, is amazing. 

Proper accounting for the smaller manufacturer is 
most essential. It is necessary for his success that he 
know on what particular article he is making a fair profit, 
and on what he is making only a narrow margin of profit 
or losing money. If he. has this information he can 
concentrate on the manufacture and sale of the product on 
which the profits are satisfactory. Whole industries 
in many instances are suffering from a general lack of in- 
telligent knowledge of cost. 

How the Commission can Help.—How can the Federal 
Trade Commission help to improve this situation? The 
Commission has no intention and no desire to use com- 
pulsory methods. But it does hope to reach the desired 
end by encouraging improvements in accounting practice, 
by endorsing standard systems of bookkeeping and cost 
accounting, and by assisting in devising standard systems, 
either at the request of individual merchants and manu- 
facturers, or through the association that represents the 
industry. It is recognised that no one standard system 
of accounting is applicable to all classes of business, but 
that special systems are required for each group or class 
of commerce and industry. The Commission, however, 
while recognising the commercial advantages to be derived 
from uniformity of systems, does not advise making a 
change where systems already installed give adequate 
information and are economically operated. 

Standardising Products and Processes.—In the field of 
standardising products, processes, and raw materials, 
much has already been accomplished. Let me illustrate 
what has been done in this direction by citing a few repre- 
sentative industries. In the implement and vehicle tield 
wagon wheels have been standardised from 41 heights 
to 4; the width and length of tires have been made 
uniform. In automobiles, standards have been adopted 
for horse-power rating, tube sizes, spark-plug shells, ball 
bearings, and many other items. The association of 
knit goods manufacturers adopted a scale for underwear 
sizes which, as you know, is at present used by practically 
every maker of underwear in this country, with a conse- 
quent prevention of loss formerly caused by wrong sizes. 
Architects and builders are urging uniform plans and speci- 
fications. The steel manufacturers issue booklets con- 
taining standard specifications for structural and boiler 
steel, steel rails, concrete reinforcement bars, &c. And 
so it goes. The manufacturer has fewer sizes to order 
and to make, the material men only a limited number to 
supply and keep in stock. Economy in production and 
continuity of operation are both served by this means, 
and the consuming public shares the benefit by not having 
to pay for the wide and unnec variety of products 
and materials. Much of all this has been brought about 
by trade associations. 

Trade- Associations.—Commercial clubs, boards of trade, 
trade associations, manufacturing associations, and similar 
organisations constitute a most potent influence for accom- 
plishing the ends for which they have been organised. 
There are about 6500 commercial, industrial, and trading 
organisations in this country. These include 2500 
chambers of commerce, commercial clubs, boards of trade, 
and similar promotive business organisations ; a thousand 
manufacturing and mercantile associations of a general 
character, comprising business concerns in a number of 
different industries, such as State manufacturers. associa- 
tions, &c.; and about 3000 trade associations—groups of 
business men in particular manufacturing, mining, or 
mercantile industries. The commercial club, the Board 
of Trade, the Chamber of Commerce, attempts to bring 
together business men of all lines for the many kinds of 
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co-operative endeavour so necessary for the progress of a 
business community. The general manufacturers’ and 
merchants’ association fills a similar need for the broad 
manufacturing or mercantile field ; while trade associa- 
tions consist of concerns in particular industries, and 
include manufacturing, mercantile, and producing asso- 
ciations ; national and even international associations, 
and State and local associations. 

Their Field of Activity—The activities of ali of these 
business organisations are manifold and the business 
done by their members runs into the billions. These 
groups of associated business men are putting forth 
special efforts to improve systems of cost accounting, 
bettering their processes of manufacture, standardising 
their output, obtainimg credit information, and endea- 
vouring to advance the welfare of their employees, and 
are bound to be most important factors in our country’s 
development in the course of the next few years. Special 
commendation should be given to associations that are 
endeavouring to build up industry in these constructive 
ways. Successful production and successful merchandis- 
ing require many steps in the process of changing the form 
of the raw materials, and putting the product on the 
market at a figure adequate to cover the cost of production, 
and the cost of selling and net some profit to the producer, 
without charging the consumer an excessive price ; and 
neither the individual manufacturer nor the Government 
alone can work out the many serious economic and business 
problems involved so successfully as can a group of asso- 
ciated producers, labouring together in co-operation. 
These associations, when conducted intelligently and 
rationally, with the thought of bringing about improved 
business conditions, will make it possible for our industries 
to compete in price and quality in the markets of the 
world. Trade associations should not only be encouraged 
to increase their membership, but should be furnished by 
the Government with complete statistics in their par- 
ticular line, and should be assisted in every way to develop 
and stabilise the industry. The Federal Trade Commis- 
sion’s report on industries will be most helpful to associa- 
tions, since it will furnish facts and figures not now 
available, which will enable them to perform their proper 
functions of stimulating co-operative effort and improve- 
ment. Industrial preparedness and the mobilising of 
our industries in case of war can be accomplished and 
developed more rapidly through trade associations than 
by any other method. It is recognised that the foreign 
trade of Germany, France, and England could not have 
been developed so thoroughly if it were not for the trade 
associations. If we are to be important factors in the 
world’s commerce the trade associations must be encour- 
aged. The questions of giving to our workmen con- 
tinuous employment so that they may average longer 
periods of prosperity can be solved through the trade 
associations. With-its knowledge of labour requirements 
in the whole industry it can assist its members obtaining 
unemployed men from other parts of the country. There 
should be @ greater degree of organisation and of mutual 
helpfulness in all lines of trade and industry, so that 
American business may be welded into a commercial 
and industrial whole ; the part of the Government being 
to co-operate with business men, on request, to bring 
about the results that will benefit business and hence 
promote our national welfare. 

Foreign Trade.—lf our business men are to be factors 
in the world’s markets they must receive encouragement 
to do as our foreign rivals are doing. We have reached 
the point under normal conditions where we must have 
foreign markets for our surplus manufactured product. 
The American people, including every day. labourer, 
every clerk, every mechanic, every farmer, and every 
business man, large and small, is heartily in favour of 
the Government giving immediate relief that will make it 
possible for us to obtain our share of foreign business, 
so that our factories may run continuously and keep our 
labour permanently employed. With all that has been 
accomplished in this direction by collective effort, however, 
we have made only a beginning. In Germany every 
important industry is organised into trade associations, 
and 85 per cent. of the manufacturers engaged in those in- 
dustries are represented in their respective trade asso- 
ciations. Germany’s success as @ commercial and indus- 
trial world Power is due very largely to the policy of 
organising and co-operating, of the working together of 
its captains of industry, of establishing communities of 
interest between the small and the big business men for 
themutual purpose of promoting trade at home and abroad. 
The old adage “In unity there is strength” is put into 
practice, and has proved to be the backbone of Germany’s 
industrial and commercial achievements, efficiency and 
strength. More than 600 independent associations of manu- 
facturers, producers and merchants existin Germany to-day, 
and, besides, the entire industrial system of that country is 
honeycombed with about 5000 subsidiary business organi- 
sations. In foreign trade men think in terms of national 
competition. In China, and in South America, the con- 
test is not so much between individual corporations as 
it is between national industries. For example, the con- 
test in South America is not between two steel manufac- 
turers in Germany or two steel manufacturers in England, 
but it is between the German steel industry, the English 
steel industry, and the American steel industry. In 
South America we do not hear of the actual or poten- 
tial competition of European individual corpora- 
tions or houses. We hear of German, French, American, 
or English competition. By means of cartels or trade 
asssociations the leading industries in those countries 
have organised, and when they move forward into foreign 
markets they move forward united against competitors 
from other nations. Countries like England and Germany 
have built up a permanent export market in the countries 
of the world. This has come as the result of earnest 
co-operative efforts on the part of those interested in the 
particular industry in question. The Government can 
furnish information to business men as to conditions in 
this country as well as to conditions in foreign markets. 
Necessity forced England and Germany to seek foreign 
markets ; necessity will force us to seek foreign markets. 
No matter what efforts the Government may put forth, 
upon the business men of the country rest the responsi- 
bility for the ultimate success of American foreign trade. 











WAVE PROPORTIONS AND THEIR EFFECTS. 
By ARTHUR R. LIDDELL. 


STANDARD writers on naval architecture give us 
tables showing the lengths and periods of waves 
of different speeds of advance. Some of them also 
give sketches illustrating the generally accepted 
theory of the structure of the waves and state the 
laws governing a number of their characteristics. 

One all-important point on which they leave us 
without guidance is that of the heights and the 
relations which these bear to the lengths of the waves. 
It may be that the absolute heights of full-grown 
deep-sea waves of a given speed partly depend upon 
temperature, degree of saltness and similar conditions 
of the water that are difficult to take into account, 
and that our only means of determining them is 
that of direct observation, which is beset with prac- 
tical difficulties, but the general relation borne by 
the heights to the lengths of waves travelling at 
different speeds ought surely to yield in its general 
terms to mathematical treatment. 

Waves are generated by the friction of air moving 
over the surface of the water. If the surface of the 
water is oiled, they subside considerably on account 
of the diminution of the friction. According to the 
accepted theory, the particles at the crest of a wave 
are moving forwards and those in the trough rear- 
wards with reference to the general advance. The 
particles of air sweeping over the water will evidently 
behave in a similar manner, and will be moving at 
each point in the same direction as the particles of 
water adjacent to them. The back slope and the 
crest of the wave are impinged upon by the air, while 
the front slope and the trough undergo a reduction 
of the ordinary pressure of the atmosphere. The 
air, indeed, is continually sweeping up water from 
the back slope over the crest, while the front slope 
and the trough are advancing forwards and upwards 
trying to fill up the partial vacuum there forming. 

Within a given breadth of path the work done in 
raising a single wave may be represented by area x 
v* xX c, in which v is the velocity of advance of the 
wave, and c is a constant. Beyond a certain point 
the wave subsides as fast as it is raised—that is to 
say, it ceases to grow higher. This point is reached 
when the work done in raising the wave is equal to 
that done in its subsidence. The latter may be 
represented by weight of water x h® x k, or by 
area x h® x k, in which h is the height of the wave 
and k is a constant. If we now let constants be 
constants and also disregard area, which is the same 
in the two cases, we get v* proportional to h® and v 
proportional to h. In other words, the height of the 
wave is proportional to the velocity of its advance. 
But according to the standard tables the velocity 
of a wave is proportional to the square root of its 
length. We therefore get the height of the wave 
also proportiona] to the square root of its length. 

The general results of observation with regard to 
proportions of wave height to wave length have 
been put together by Sir Wm. White somewhat as 
follows :—Some short waves were found to have a 
proportion of 1 to 6; waves of 500ft. to 600ft. in 
length had one of 1 to 20, and the very longest waves 
were credited with about 1 to 50. If we assume 
that wave height = 1.17 v wave length, we get :— 
For a length of 49ft., a height of 8.19ft., i.e., about 
1 to 6; for a length of 550ft., a height of 27. 5ft., i.e., 
about 1 to 20; and for a length of 3000ft., a height 
of 64.0ft., 7.e., about 1 to 46.9. Assumptions here 
made are the lengths of the “short’’ and the 
“longest? waves and the factor 1.17, which is 
necessary to give the proportion of 1 to 20 for the 
550ft. wave. The assumption of wave height = 
one-twentieth wave length was made by Mr. Wm. 
John some forty years ago in connection with calcu- 
lations of longitudinal strength of the Atlantic liners 
of that day, which had lengths of about 500ft. to 
600ft. Unfortunately, some other naval architects 
thought they might use it for ships of all lengths, 
and their results were not always satisfactory. 

The theory that the heights of the waves vary 
with the square roots of their lengths has been 
advanced by different naval architects, who, however, 
have not stated their grounds for its adoption. The 
theory has been received with considerable scepticism. 
It has been neither adopted nor repudiated by the 
profession at large. Some evidences in favour of 
it are the following :—The sheer given to a ship is 
a development of long ages of experience. It is 
really governed by the proportion borne by the 
height to the length of the critical wave, i.e., of the 
wave having the same length as the ship. In con- 
sequence of the taper of entrance and run, passing 
wave crests rise higher at the ship’s ends than at 
her mid-length, and the hollower the wave the greater 
is the height. difference. The sheer given varies in 
general about as the square root of the length of the 
ship, although designers do not go by any such rule, 
but simply comply with ordinary practice. Again, 
the minimum ballast draughts of vessels for sea work 
vary about as the square root of their lengths. A 
ship of 100ft. in length may have a minimum ballast 
draught of rather less than 10ft. If it is much less 
she will manceuvre badly, her propeller will race, and 
she will pound the water with her forefoot whenever 
she meets with the waves of about her own length 
critical for her. Further, the -freeboard of a ship, 
which is likewise a growth of experience, has been 





shown to bear a definite relation to the square root 
of her length. As in the foregoing cases, this is 
governed by the proportion borne by the height of 
the critical wave to its length. Perhaps the most 
important practical application of the assumed law 
would be to the fixing of scantlings. The smallest 
admissible scantlings of merchant vessels are at 
present decided by comparison with tables that 
have been put together from the results of experience 
with ships of ordinary proportions and build. In 
the case of an abnormal design the ship is assumed 
to be at rest first on the crest and then in the hollow 
of a wave of her own length and of one-twentieth 
of her length in height. The longitudinal bending 
moments to which she is then found by calculation 
to be subjected are compared with those similarly 
ascertained for an ordinary ship of the same length. 
For the design the tabular scantlings may then be 
increased or perhaps diminished accordingly. For 
similarly loaded ships of any given length this 
method gives good comparative results, but when 
long ships are compared with short ones the respective 
proportions borne by bending moment to moment 
of resistance of midship section are found to vary very 
considerably. This would appear to show that 
long and short ships have widely differing factors of 
safety. That this is really the case, however, is 
exceedingly unlikely. 

If, now, we make use of a wave height of 1.17 
v length instead of .05 length, introduce the Smith 
correction for pressure differences in crest and trough 
water, and allow for worst possible longitudinal 
dispositions of weights, we get a proportion between 
bending moment and moment of resistance that is 
fairly constant for all sizes. It may be thought 
that the rules of practice are sufficient for all purposes, 
and are even more reliable than the application of 
the laws of mechanics. But this is not the case, since 
the guiding numbers used in the tables do not take 
sufficient account of unusual proportions of length 
to breadth and depth or of the possibilities of un- 
favourable dispositions of the weights of ship, 
machinery and cargo. Here, as everywhere, practice 
and its foot-rule theory must work together. Fair 
allowances of material can be made only by taking 
into account all the principal conditions of each case. 
To do this with a high degree of accuracy would 
involve very great labour. But this extreme accuracy 
is unnecessary. A rapid method that would take 
rough account of the main weights and moments 
concerned and give an infinitely fairer distribution 
of material between ship and ship than the present 
one could very well be devised. The present tables 
of scantling could then be held to apply to a set of 
definite conditions as regards proportions and loading 
of the ships and could be used as the standard of 
reference and comparison. 

The present method is to apportion scantlings 
sufficient for the worst set of conditions to which a 
ship of given size to which they apply might be made 
liable, irrespective of whether a particular proposed 
ship of the size could ever be made subject to them. 
Rough scientific treatment might save the country 
half the difference between the most favourable and 
the most unfavourable set of conditions in each case, 
that are now treated alike. Methods of assessment of 
scantlings of the kind suggested cannot, however, 
be relied on with certainty till our knowledge of the 
proportions and action of the waves has been much 
further advanced. 








OBITUARY. 





THE engineering profession will have heard with 
profound regret and sorrow of the sinking of H.M. 
armoured cruiser Hampshire, whilst carrying Lord 
Kitchener and others on a special mission to the 
Russian Government. So far.as is known at the 
time of writing there is no single survivor of the 
disaster, and the nation has not only to mourn the 
loss of one of the most able soldiers it has ever 
produced, but also of those who accompanied him, 
and the entire crew. This is no place to tell the 
life story of Lord Kitchener—Royal Engineer 
and an honorary member of the Institution of 
Civil Engineers though he was—nor of the gallant 
officers, naval and military, who have lost their lives 
with him in their country’s cause. But two lives 
have been sacrificed from among the ranks of those 
to whom this journal is intended more particularly 
to appeal. We refer, of course, to Sir H. F. 
Donaldson and Mr. Leslie 8. Robertson. The un- 
timely death of these two men, both of them dis- 
tinguished in their respective spheres, will be 
keenly felt ; but they died, as doubtless both would 
have wished, while in the performance of their duty, 
and while facing the chance ot death in the service 
of their country, as certainly as are their brave 
countrymen under arms on the field of battle or in 
our fighting ships. 


SIR H. FREDERICK DONALDSON, K.C.B. 


Sir Frederick Donaldson, one of the best known 
engineers of his time, had a varied and interesting 
career. He was. born in Australia on the 7th July, 
1856, and was the second son of the late Sir Stuart 
Alexander Donaldson, who was the first Prime 
Minister of New South Wales. Frederick Donaldson 
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was given the advantages of an extensive educa- 
tion. He studied at Eton, Edinburgh University, 
Trinity College, Cambridge, and the Zurich Poly- 
technic. He served his time as an engineer at 
the Crewe works of the London and North-Western 
Railway, being a private pupil of the late Mr. F. W. 
Webb, locomotive superintendent of that line, and 
subsequently came to London to take up a position 
under Mr. J. Kincaid, of Westminster. He was 
resident engineer during the construction of the 
tramways at Burnley, from which place he went out 
to Goa, as assistant engineer of the West India 
Portuguese Guaranteed Railway, and was for three 
years engaged on the planning and construction of 
railways and harbour works. He left India in 1887 
to become a member of the staff of the late Mr. T. A. 
Walker, and in that capacity acted as resident engi- 
neer during the construction of the Manchester Ship 
Canal, remaining for some time in the service of the 
Canal Company after Mr. Walker's death. It was, 
doubtless, in consequence of the experience he had 
gained during this period that he was deputed in 
1891 to proceed to Nicaragua with the object of pre- 
paring a report on a route for a trans-isthmian canal 
through that country. At the same time he also 
had to report on a line of railway in Costa Rica. On 
his return to this country he, for a short time, prac- 
tised privately as a consulting engineer in London, 
and in 1892 he was made chief engineer to the London 
and India Docks Joint Committee. He held that 
post for rather over five years. 
Mr. Donaldson’s connection 


with Government |! 





committee of the Engineering Standards Committee, 
entrusted with the fixing of standards for screw 
threads and limit gauges, and on the Board of 
the East London College, Mile End-road. He was 
a member of Council of the Institution of Civil Engi- 
neers, and was president of the Institution of 
Mechanical Engineers -during the session 1913-14. 
During his term of office he devoted much attention 
to the question of the education of engineers—a 
subject in which he was deeply interested—and it 
was, too, while he was president that the Institution 
Benevolent Fund was started. He was a not 
infrequent speaker and was always listened to with 
the respect, due to his position and the attention 
which his extensive experience of engineering work 
merited. He showed a sympathy with the members 
which made him a popular president, and the serious 
ill health which deprived the Institution of his 
services for a long period was widely regretted. He 
was also a member of the Iron and Steel Institute. 


LESLIE ROBERTSON. 


It may be safely said that there are few West- 
minster engineers who enjoy a greater popularity 
than did Leslie Robertson, whose loss on the Hamp- 
shire will be very widely and deeply deplored. He 
was one of those men who make friends by instinct. 
He seemed to gauge a new acquaintance at once, 
and met him cordially on his own ground. It has 
been said of him that he was the Who’s Who of the 
engineering profession, and it was indeed difficult 








SIR FREDERICK DONALDSON, K.0.B 


work began in the early part of 1898, when he was 
made Deputy’ Director-General of the Royal Ord- 
nance Factories under the late Sir William Anderson. 
A year later he was made chief engineer of the 
factories, and during the illness of Sir William was 
for a time in sole charge of them. Four years later, 
on the retirement of Sir E. Bainbridge, Mr. Donaldson 
became chief superintendent, and had under his 
charge the whole of Woolwich Arsenal, as well as 
the works at Enfield and at Waltham Abbey. This 
position he continued to hold until September of 
last year, when at the request of Mr. Lloyd George 
he became chief Technical Adviser to the Ministry 
of Munitions, his post as Superintendent of Ordnance 
Factories being temporarily filled by Mr. Vincent L. 
Raven, the chief mechanical engineer of the North- 
Eastern Railway. For his work while in charge of 
the ordnance factories Mr. Donaldson was created a 
Companion of the Order of the Bath in 1909, and a 
Knight Commander of that Order in 1911. 

As adviser to the Ministry of Munitions Sir Frederick 
rendered useful services, of which, however, nothing 
can be said. He accompanied the Minister of Muni- 
tions during his tour through the manufacturing dis- 
tricts of the North about a year ago, and had subse- 
quently been in Canada. 

Sir Frederick found time, in spite of the calls made 
upon -him by his official position, to do much other 
useful work. He was, for instance,:on the board 
and executive committee of the National Physical 
Laboratory. He was also chairman of the sectional 


| to name an engineer of any eminence whom he did 
not know personally. To this gift of making friends 
much of his undoubted success must be ascribed, 
but it must not be forgotten that he combined with 

|it great shrewdness in business matters, and very 
clear ideas on the marketable side of engineering. 

Of the work he did, that by which he will be remem- 
| bered is his secretaryship of the Engineering Standards 
| Committee. The task he undertook was one that 
| demanded those very qualities which he possessed. 
| He had to bring together men with divergent views, 
|and with divergent interests, and to induce them 
| to bury their differences and combine for the general 
good. For this work his personality, the friendship 
with which he was regarded, and his obvious sym- 
pathy with the difficulties of ‘the opposing forces, 
| eminently fitted him. But behind that was a busi- 
ness acumen which enabled him to convince manu- 
facturers that by standardising they were furthering 
their own interests. He brought, moreover, to the 
Committee an excellent knowledge of French and 
German, which was of inestimable assistance, as 
| not only was he able to point to work that other 
| nations were doing, but he kept in close touch with 
| many of the most eminent German and French engi- 
/neers, and could give the Committee the benefit of 
| their opinions. This knowledge served him, and 
| the work to which he was devoted, well on several 
| occasions when he was called upon to attend inter- 
| national congresses. 
| Apart from the Engineering Standards Committee 











his energy was such that he found time to give much 

attention to several other important undertakings. 

Of these the most important, possibly, was the 

development of the Schmidt superheater in the 

United Kingdom. The establishment of the British 

company was a matter of great difficulty, owing to 

peculiar circumstances, but he achieved it with re- 

markable skill. On the outbreak of war he severed 

his connection with it without a moment’s hesita- 

tion. Another notable enterprise with which he 

was connected was the development of the Hum- 

phrey pump. From the beginning he was asso- 

ciated with the company, and his keen business 

instincts enabled him to establish it on a firm basis. 

Finally it will be remembered that a few years ago,” 
when changes took place in the management of 

Willans and Robinson, Limited, he was invited to 

take a position on the board of directors. In all 

these things his sound views on the business side of 
engineering, and his ability in reconciling opponents 
and smoothing away by tireless patience and real 
good fellowship difficulties that would have appalled 
other men, paved the way to success. 

Not long after the Ministry of Munitions was 
established he was called in as assistant to Mr. 
Fowler, and the qualities we have mentioned above 
proved of considerable value to the Ministry. He 
was no doubt on his way to Russia to conduct nego- 
tiations with regard to the supply of munitions of 
war to our great Ally when he met his death. 

Leslie Robertson was the youngest son of Sir 
William Rose Robinson, K.C.S.I., some time governor 





MR. LESLIE ROBERTSON 


The family 
‘** Robertson,” its original form, was resumed in 


of the Presidency of Madras. name 
1898. He was born at Kotagherry, India, in 1863 ; 
and was educated abroad and at King’s College School, 
London. Later he studied under Professor (now 
Sir Alexander) Kennedy at University College, London. 
On leaving college he entered the works of Denny 
and Co., of Dumbarton, and then, after experience 
at sea, took up an appointment with John I. Thorny- 
croft and Co., of Chiswick, for which firm he proceeded 
to France to superintend the construction of torpedo 
boats for the French Government. On their com- 
pletion he visited the United States of America 
and Cuba. In 1893 he commenced practice as a 
consulting engineer, and was joined later by Mr. 
Frank D. Outram, late R.E. Besides being a 
member of several institutions, he was a Freemason, 
a past-master of the Pattenmakers’ Company, and 
was director of various companies, including, beside 
those already mentioned, Redpath, Brown and Co., 
Limited, Bayliss, Jones and Bayliss, Limited, and 
Chatwins Limited. He married in 1891 Elisita, 
daughter of Baron de Bauduy, and leaves one son 
and four daughters. 

His early training left him always with a taste 
for marine engineering, and he translated two valu- 
able books, one Bertin on Marine Boilers, and the 
other Bauer on Marine Engines and Boilers. He 
also edited and published in boek form a series of 
articles on Superheater Locomotives, which was 
written for THz ENGINEER by Dr. Garbe, 
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THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. XIIL* 

Havine considered in detail the separate parts of | 
an electrical installation, it only remains to describe | 
a few typical examples of isolated factories that | 
To begin | 


have been electrified during recent years. 


400 volts for the motors would result in a considerable 


saving in the cable cost. 


Steam is raised in a Lancashire boiler and supplied 
to a high-speed Browett, Lindley engine coupled to a 
dynamo built by Electromotors and Co., Limited, 
themselves. The set runs at 400 revolutions per 
minute and develops 250 ampéres at 420 volts. 
This high-speed generating set, together with the 
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Fig. 74—SWITCHBOARD CONNECTIONS 
with, we shall take the works of Electromotors ; balancer, which maintains the correct lighting 
Limited at Openshaw, Manchester, which are | pressure on the two sides of the system, is illustrated | 


supplied with current by a very neat and compact | 
steam plant. As both the lighting and power 
cables had to be distributed over a considerable 
area, it was thought expedient to adop+ 2 three-wire 
system with 400 volts between the outers. To the 
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in Fig. 75. At each end of the balancer a small 
generator is coupled for general testing purposes 
in the works. The diagram—Fiz. 74—shows only 
the main connections, which are very simple. Fig. 76 
gives a view of the actual switchboard to which the 

















Fig. 77--MOTOR DRIVING LENGTHS OF SHAFTING 


bus-bars a motor balance B—see Fig. 74—is con- 
nected, which maintains 200 volts on each side of | 
the system. In a works of this size a simple two- | 
wire 200-volt system might be adopted, but it was 
found on investigation that a three-wire scheme with 


* No. XII. appeared May 19th. 








diagram refers. The main dynamo D is connected 
through two recording wattmeters W to the positive 
and negative main circuit breaker. Both the field 
windings of the balancer B are connected across the 
two dynamo mains, whilst the centre or joining part 
of these windings are connected to the central part 
of the balancer starter and through an ammeter 


| with the zero mark in the centre, to the neutral bus- 
| bar. One armature lead of one of the machines 
comprising the balancer is connected to the positive 
outer main, and one lead of the other machine forming 
the balancer to the negative outer main. The other 
|two main balancer leads go to the starter, which 
duly connects them to the neutral point. As the 
starter handle is moved over the contacts resistance 
| in circuit with these two leads is cut out, thus start- 








Fig. 79-DISTRIBUTION BOX 


ing the balancer. This is done before the single- 
pole circuit breakers connecting the main generator 
to the bus-bars are closed, otherwise the lamps 
connected between the neutral and positive mains 
are apt to be damaged. The act of closing the circuit 
breakers puts the generator and balancer on the main 
bus-bars. Three voltmeters marked V, at the top 
of the diagram, register the three pressures of the 
system—e.g., the pressure between the positive and 
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Fig. 73—MOTOR DRIVING A LATHE 


|neutral, negative and neutral, and between the 
‘“outers’’ or positive and negative bars. These 
bars, as well as the middle or neutral bar, are made 
extensible, so that as extensions are required in the 
works additional distribution panels can be fitted. 
In all parts of the works a three-wire supply is 
provided, giving voltages suitable for both power 
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and lighting. A typical three-wire distribution box 
is shown in Fig. 79, and the method of connecting 
up is shown on the right of the main diagram—Fig. 74. 
In this particular distribution box there are four single- 
pole switches and four fuses both on the positive 
and negative sides. Below these switches and fuses 
is a row of neutral connecting links. If a 400-volt 
supply is required connections are taken from the 
positive and negative fuses. If, on the other hand, 
only 200 volts are required for lighting, a connection 
is made to a positive or negative fuse and a neutral 
connecting link. Wiring in these works has been 
carried out in two ways. Many of the wires are 
enclosed in steel tubing, but in dry positions and in 
places out of reach of belting, &c., overhead cables 
supported by insulated cleats have been used. Upon 
the arrangement of motor starting gear, &c., we shall 
not dwell, for this is a matter which has been adequately 
considered on other occasions. In Figs. 77 and 78, 
however, we give two views of portions of Electro- 
motors’ works, one showing four motors fixed to 
pillars and each driving a small section of machinery, 
and the other showing a turret lathe with its own 
motor. 

We have endeavoured where possible to obtain 
information with regard to the initial and working 
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Fig. 80—CURVE SHOWING COST OF MOTORS 


costs of the electrical installations to be described. 
In.the present case we are told that the approximate 
cost of the forced lubrication engine, with bed-plate, 
dynamo, switchboard and balancer, amounts to 
about £1100. This does not, of course, include the 
cost of foundations or wiring, nor that of the boiler 
and other steam-raising plant. To include those 
would rather confuse the issue, as in’ some instances 
—perhaps in most instances—manufacturers who 
are changing over to the electric drive have already 
the ni steam-raising plant in their possession. 
Moreover, the cost of buildings and chimneys varies 
considerably with the local conditions. Naturally 
the price of the plant varies somewhat with the 
particular make and class of engine. The above 
figure has purposely been based on a different make 
_of engine to that actually installed. 

As regards the cost of motors, this depends largely 
upon the speed, and the simplest way of making a 
comparison of the costs of machines of different 
capacities is to take one definite speed, say, 1000 
revolutions per minute. In Fig. 80 a curve is given 
showing the prices of motors ranging from 5 to 20 
horse-power and all running at 1000 revolutions 
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Fig. 8i—CURVE SHOWING COSTS OF CABLE RUNS 
per minute. This curve relates to machines built 


by Electromotors Limited. The motors are standard 
.ventilated machines, and the prices given cover 
pulleys, rails, foundation bolts, a simple starting 
panel, erection in ordinary situations, and connec- 
tions to the panel when fixed within a yard or two 
of the motor. For the distribution cables from the 
distribution boxes to the motor panels no general 
prices can be given, as they naturally depend upon 
the length of the run. Nevertheless, to facilitate an 
approximation of the cost of such cables, the curve— 


Fig. 81—has been prepared by Electromotors, Limited.- 


It shows the prices in shillings per yard run for cable 
in steel tubing when motors ranging from 10 to 16 
horse-power are operated at a pressure of 200 or 400 
volts. The prices cover two cables in one tube, i.e., lead 
and return. Distribution boxes cost anything from £2 
to £20, according to the number and capacity of 
the ways and the arrangement of the board generally. 

No recent tests on the plant are available. A few 


years ago, however, it was found on an exhaustive 
trial that the working costs were 1.35d. per unit 
generated, this cost covering, in addition to fuel and 
so forth, interest and depreciation of buildings, 
plant, &ce. ~ 





COMMUTATOR INSULATION. 


From time to time various materials have been tried 
for separating cc tator seg ts or bars. Many 
experiments have been made with different forms of mica. 
Some years ago a fire in a car shed at Pittsburgh destroyed, 
among other things, a car equipped with two Westinghouse 
motors. The commutators were made red hot and on 
dismantling them it was discovered that the mica was 
semi-calcined and split into extremely thin laminations. 
Mr. B. G. Lamme, of the American Westinghouse Com- 
pany, suggested that this was the kind of mica that 
ought to be used, but it was ultimately decided that its 
strength was insufficient. The practice of building up 
mica with shellac or other binding material was not at 
that time adopted to any a extent; in fact, 
the method was not at all well known. 

The use of finely split mica without any binder was 
adhered to for a short time, but the segments had to be 
cut from very large sheets which were unduly expensive. 
Later, however, ‘“‘ Micanite,’’ consisting of small thin 
mica lamine held together with a suitable binder, came into 
use, and this eventually solved the problem, at least so 
far as material is concerned. Several grades of this 
built-up mica were developed, and different manufacturers 
employed different binding materials, some of which led 
to serious pitting troubles. Sparks between adjacent 
commutator bars gradually eat away the edges of the mica 
and ultimately deep places were eaten out between the 
bars. All manufacturers of electrical machinery en- 
countered more or less trouble of this description, which 
in many cases was attributed to poor electrical design. 
Eventually the cause was found to emanate mainly from 
the binding material in the mica plates, and by improving 
this and by keeping oil off the commutators, pitting was 
finally eliminated. From time to time, however, various 
attempts have been made to find substitutes for mica. 
From an electrical standpoint these substitutes have 
proved satisfactory, but up to the present none of them 
have exhibited suitable physical properties, except in 
limited applications. Many years ago red fibre and paper 
were employed on the commutators of surface-wound 
armatures, and although on the whole the results were 
satisfactory, these materials wore down rapidly under 
the brush, especially when sparking Upon the 
other hand, if a high fibre segment lifted the brush off the 
commutator, the resulting sparking soon burnt the fibre 
down flush with the copper, and good brush contact was 
again restored. This action is in itself an ideal one; but 
all fibres and papers are subject to more or less expansion 
or contraction, which is a serious objection. If appreciable 
expansion occurs in the circumferential direction of the 
commutator, then when shrinkage follows as a result of 
drying out the moisture there is necessarily circumferential 
looseness, and oil and other foreign material is apt to pene- 
trate between the commutator bars, and pitting will be 
the final result. What is required is a material with some 
elasticity, so that the space between the commutator bars 
will always be filled solidly, regardless of expansion or 
contraction of the commutator. The conditions are met 
by the fine laminated structure of a mica plate, no other 
material having so far proved more satisfactory. 

Years ago the physical conditions were not well under- 
stood, with the result that many attempts were made to use 
materials other than mica. Fish paper was tried by the West- 
inghouse Company in the commutators of many low-voltage 
machines. Atmospheric conditions did not at the outset 
appear to influence the material. In attempting to extend 
the use of this paper, however, great difficulty was experi- 
enced in finding a material which was as little affected by 
moisture as that used in the first tests. In the manufacture 
of this paper the particular qualities desired for com- 
mutator insulation are exceptional rather than normal ; 
hence it became evident that in general fish paper would not 
meet the réquirements. Other materials, such as asbestos 
and paper built up in alternate layers, were tested, but 
they did not exhibit sufficient merit to warrant their use. 
Many other enterprising electrical firms in addition to the 
Westinghouse Company have experimented in this direc- 
tion and all have had more or less the same experience. 

The practice of undercutting the mica has been indulged 
in fairly extensively during recent years. The object of 
undercutting is not only to eliminate mica troubles. 
Certain kinds of brushes are quite satisfactory so far as 
electrical and mechanical considerations are concerned, 
but they do not grind and wear away the mica with 
sufficient rapidity. By undercutting the mica this diffi- 
culty is, of course, removed. This practice is especially 
advantageous in the case of high voltage machines with 
comparatively thin commutator bars, for in these cases the 
thickness of the mica represents a fairly large percentage 
of the bar thickness. It was on machines of this kind that 
undercut mica was first tried, and as the practice proved 
beneficial it was afterwards extended to other high-speed 
machines on which these special brushes are used. 














THE BIRTHDAY HONOURS. 


ConsIDERING the length of the list of Birthday Honours, 
there are in it the names of comparatively few engineers 
or of those engaged in allied professions. Nor are there 
many railway men. No doubt it will be after the war, 
when there has been time to realise the valuable services 
rendered by so many engineers, metallurgists, chemists, 
physicists, and railway officials, that we may expect to 
find their efforts duly recognised. Meanwhile it-may be 
said that the distinctions conferred in the present list are 
all of them richly deserved. 

The first name to which attention may be drawn is 
that of Mr. Tonman Mosley, C.B., who has been made a 
Baron of the United Kingdom, and who, in addition to 
many other activities, is chairman of the North Stafford- 
shire Railway Company, and a director of the Grand 
Junction Canal Company. The next name to be men- 
tioned is that of Mr. Arthur Philip Du Cros, who has been 
made a baronet. Mr. Du Cros, who, since the outbreak 
of the war has been taking an active part in the provision 
of motor ambulances, and in the production of munitions 
and transport, is well known by reason of his connection 
with the Dunlop Rubber Company, of which he is acting 


‘days or weeks of training 





chairman and managing director. Another engineer to be 
made a baronet is Mr. E. W. Moir, who, before the war, 
was a partner in the firm of 8. Pearson and Son, Limited. 
At the present moment Mr. Moir is representing the 
Ministry of Munitions in the United States, and he was 
previously Comptroller of Munitions Inventions. Mr. W. 
J. Tatem, a director of the Rhymney Railway, is also 
made a baronet. 

Among those who are to receive the honour of knight- 
hood there is first of all Mr. George Thomas Beilby, F.R.S., 
who is an associate of the Institution of Civil Engineers, 
and a distinguished chemist who is scientific director of 
chemical works in Great Britain and abroad. Mr. 
Beilby, who has in turn been president of the Society of 
Chemical Industry, of the Chemical Section of the British 
Association, and of the Institute of Chemistry, and 
chairman of the Royal Technical College, Glasgow, has 
made many valuable discoveries, and is especially identi- 
fied with the questions of fuel economy and smoke preven- 
tion. During the war he has served with distinction on 
the Central Committee of the Board of Inventions and 
Research, and has been of special assistance to the Admi- 
ralty in other directions. The honour of knighthood is 
also to be conferred on Messrs. E. C. Geddes and G. H. 
West. The former, in pre-war times, was Deputy General 
Manager of the North-Eastern Railway Company. On the 
constitution of the Ministry of Munitions he was made 
Deputy Director-General of Munitions Supply, a post 
which he still holds. Mr. West is also a Deputy Director- 
General of Munitions Supply, and is responsible for the 
provision and manufacture of all supplies involved in the 
production of the metal parts of ammunition. Mr. 
West served his time at the works of Messrs. Greenwood 
and Batley, Limited, and was latterly in charge of the 
output of gun ammunition at Elswick. Knighthood 
is also to be conferred on Mr. Robert Swan Highet, who 
is member of Council of the Institution of Civil Engineers, 
and agent of the East Indian Railway Company. 

Three engineers have been appointed Companions of 
the Order of the Bath. These are Colonel Charles 
Frederick Close, Lieut.-Col. Norman Mackenzie Hemming, 
and Captain Matthew Henry Phineas Riall Sankey. All 
these three officers are late of the Royal Engineers. Col. 
Close is Director-General of Ordnance Survey, and Col. 
Hemming Superintendent of Building Works, Royal 
Arsenal. Captain Sankey is a well-known in engineer- 
ingcircles. He is, of course, a member of the Institution of 
Civil and Electrical Engineers, and a member of Council 
of the Institution of Mechanical ineers. He was for 
many years connected with the firm of Willans and 
Robinson, and after retiring from that position he be- 
came a consulting engineer, with offices in Westminster. 
Of late years he has been engineer to the Marconi Company. 
Since the war he has, as Staff-Captain, rendered valuable 
services both at home and on the Continent. 

In the Colonial honours list appears the name of Mr. 
Archibald Samuel Cooper, General of the 
Nigerian Railway, as having been made C.M.G. In 
the Indian list Col. William Montague Ellis, R.E., 
Chief Engineer and Secretary to the Government 
of Madras, P.W.D., Mr. Christopher Adams-Williams, 
P.W.D., Superintending Engineer, South - Western 
Circle, Bengal, and Mr. Robert Egerton Purves, 
P.W.D., (retired), late Chief Engineer and Secretary to 
the Government, Punjab, Irrigation Branch, are recorded 
as having been appointed C.I.E. Lieut.-Col. (temp. 
Col.), H. F. E. Freeland, R.E., who before the war was on 
the North-Western Railway of India, and Temp. Lieut.- 
Col. Cecil W. Paget, R.E., normally the General Superin- 
tendent of the Midland Railway, have received the D.S.O. 








LETTERS TO THE EDITOR. 
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DILUTION OF LABOUR. 


Srmm,—I have read with much interest the leading article in 
your issue of last week, and as one engaged in a controlled factory, 
I ask your permission to make a few comments on the whole 

bject of diluti The adoption of such a term as dilution 
to describe the process of introducing into works a new kind 
of labour in order to maintain the supply of war material is in 
itself a tacit admission that the labour so introduced is not 
expected to be of the same quality as that of which it is the 
diluent. Such an attitude of mind is reasonable and quite under- 
standable. It is only to be anticipated that labour 
applied on short notice, with short preparation and short train - 
ing, to skilled work should be less productive than that which 
has had the advantage of many years of both training and 
experience. For anyone to have asserted that a body of un- 

men so introduced would be — of producing an 
output of good work, not only equal to but far ing the 
output of the skilled workmen would. have been deemed 
incredible, and rightly so. Taking man for man, there is no 
logical reason to explain the assumption that a comparatively 
unskilled man will “ under similar conditions ” have a greater 
output than a skilled one, and yet you assure us that such is 
the result of experience. If that were a true statement it would 
be a fair deduction to make that a man, bone, brain and muscle, 
is after.all neither more nor less than a piece of machinery, whose 
t itput may be reached in a few 

. That such is not the case we know. 








pacity for develop 
Man is not the limited thing that this would make him out ; 
but there are circumstances in the case which do tend to restrict 
the play of those qualities which distinguish a skilled from an 
unskilled mechanic. In the first place, as you properly point 
out, the type of labour to which dilution has been most widely 
and most successfully applied is that of the operation of what 
are automatic or semi-automatic machines, turning out in many 
cases only a single type of work. Obviously the more perfect 
the automatic action of such a tool, the less need for skilled 
attention. Brain power necessary to do the work has been 
crystallised in the evolution of the machine. The mental force 
previously expended by many skilled and trained engineers, 
whose long experience has resulted in automatic mechanism 
reaching such ection, is focussed down and made operative 
in the tool itself. In the best machines doing highly specialised 
work there is no more necessity for the operator to have an 
engineer’s training than there is for a man to be a skilled motor 
engineer in order to be capable of driving a modern motor car. 
The man is only an atte t on the machine. In many cases 
he does not even keep the tools in order. - All his duty consists 
in watching that the machine, or group of machines as the case 
may be, perform the allotted task they are designed to do. The 
demand upon his mental capacity is therefore very limited, and 
the amount of training necessary to become expert is very small. 
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The distinction between skilled and unskilled labour is quickly 
lost, and only the personal element of energy remains to differ- 
entiate the two men. 

There is, however, another factor in tho comparison of output 
which is of far greater importance, and that is expressed in the 
phrase “ under similar conditions,” for if we compare the normal 
output of an automatic machine before the war with the output 
which similar machines have attained, and are still attaining 
now that the necessity for rapid production is insistent, we are 
by no means making a comparison “ under similar conditions,” 
but rather a contrast under different conditions: There can be 
no question that a great deal of restriction of output was occa- 
sioned before the war, and for a good time afterward, by the 
action of trades unions in fixing arbitrary limits to a man’s 
rate of production. What it really amounted to we only appre- 
ciate when we see the results attained by unskilled men un- 
trammelled by these restrictions. 

There is, however, still another el t to consid It is 
not quite fair to compare the output of a man in normal peace 
times, even were he free to develop his capacities without trades 
union interference, with that of a man who is putting every 
ounce into his work to help his comrades, perhaps his own sons, 
who are fighting for him in the trenches. Such a man works 
under the spur of an inward emotion that energises every action 
and stimulates every thought. He is like an electric motor, 
which may be pressed for a limited time to a speed which 
develops twice its normal power, but which generates heat in 
its coils, in a short time breaks down the insulation, and finally 
makes the motor unfit for work. The pace has been too fast 
for normal conditions. Similarly, life would not be worth 
living, nor, indeed, possible if every nerve were constantly on 
the stretch and abnormal pressure exerted all the time; but 
present conditions are exceptional, and due allowance must he 
made for this. 

It must also be remembered that in many cases mercenary 
considerations are important. Much of the unskilled labour 
is now obtaining a regular rate of remuneration which is beyond 
anything ever experienced or hoped for. There is a natural 
tendency to make the most of an opportunity where duty jumps 
with inelination, and this webrent tends also to accelerate 
output. 

Much wild talking has been heard about the wonderful results 
that have been experienced by using women for dilution of 
labour. I do not for a moment wish to decry the work which 
the women of Britain have done in filling up the ranks of labour 
depleted by the necessities of taking men for the fighting forces. 
It really is wonderful and may truly be termed magnificent. 
We are all proud of them, and we realise that woman has entered 
upon a new inheritance, the future of which no one can foresee ; 
but when it is stated in the Press, and constantly reiterated, 
that women after a few weeks’ training, using the same machines 
and under similar conditions, can increase the output of skilled 
= by 100 to 120 per cent., then I suspect a discrepancy some- 
where. 

Mr. A. Barton Kent, speaking at a dinner in connection with 
the Sales Managers’ Association in London, said, “‘ The greatest 
problem after the war will be that of female labour. It has 
been proved that women working in munition factories ean turn 
out 100 or 120 per cent. more material than a trained workman 
on certain automatic machines.” It is possible and even pro- 
bable that in special cases, limited as I have shown, and under 
Similar conditions within those limits, that such a result is 
obtainable ; but to give out such a general statement as between 
men and women is extremely unfair to both, and only succeeds 
in discounting at the outset the valuable work that women are 
already so willingly and cleverly doing. I do not know whether 
Sir William Beardmore intended to convey the idea that women 
are potentially better machinists than men to the extent of 
100 per cent., but the statements he recently made certainly 
gave one that impression. Great care should be observed in 
accepting such a statement as to the exact similarity of con- 
ditions, and no comparisons should be drawn that do not exténd 
over a lengthened period and involve a large number of opera- 
tives. Special cases can be made to prove anything, and in the 
interests of the women themselves it would be well to enter an 
objection to any claim of so extravagant a nature as is sometimes 
made. 

It is no new thing to use female labour on machinery. The 
limitations and capacities of mill girls are well known and fully 
appreciated. It is true that patriotic motives have brought 
into the ficld of munition workers many women who have 
enjoyed the benefits of a high-class education, and who have 
been developed physically by outdoor sports and exercises, 
but this supply ell. not persist in peace times. The work of 
turning shells by automatic machinery may be novel, but it 
does not demand a high degree of mental development. The 
strain of turning and boring shell bodies, if they were sold at so 
much @ gross, instead of being regarded as the embodiment of 
the nation’s greatest need, and so a work of a sacred necessity, 
would prove far too exacting for many of the workers who are 
now straining every nerve to advance their daily output by 
another small increment. The conditions are altogether extra- 
ordinary. Exaggerated statements are most misleading, and 
may do much harm to both men and women. It is better to 
take the established comparison between male and female mill 
hands, demonstrated in peace times, as a criterion of the possi- 
bilities of the kind of work suitable, and of the kind of women 
likely to find it congenial. There is one important fact which 
is quite obvious, that a skilled man attending to an automatic 
machine, restricted in output by trades union rules, is by n> 
means working up to the capabilities of a trained mar’s normel 
intelligence either in peace or war.time. That is a decided loss 
to any nation, and shows the defect of such artificial control 
as is exercised by trade union officials in limiting the amount of 
work that a man should normally turn out. 

June 3rd. 
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EARLY LONDON AND NORTH-WESTERN LOCO- 
MOTIVES. 


Sim,—I have read your late reference to early London and 
North-Western locomotives and who made them, and I think 
several have been overlooked :—Stephenson’s patent long boiler 
engines, outside cylinders, single driver about 6ft. 6in.. The 
arrangement was leading wheels in front of cylinders, similar 
' pair behind drivers, then trailing wheels under fire-box, all 
rigid wheel-base Ditto, six wheels, four coupled, with the 
pyramid fire-box, &e. The only “ Bloomers” (McConnell’s) 
that were made in Manchester were those made by the late 
Sir William Fairbairn, of Store-street. No doubt your corre- 
spendent is mistaking tiis class for the ‘‘ Sharpies,” a similar 
engine, but smaller, and made by Sharp, Stewart. The last I 
saw of this class was at work at Harrow, when the fourth line 
was being made, say, 1871 and 1872. I used to watch this 
engine running up and down the temporary road, and pumping 
water into the boilers, as she had no injectors. 

You mention some of the engines being built by the North 
British Locomotive Company. This was not in existence then, 
only Neilson and Dubbs, and when Sharp, Stewart joined them 
it became the North British Locomotive Company. 

I must not forget the locomotives built by Richard Bach and 
Co., of Birmingham. These were tank engines, four-coupled, 
with a dummy crank axle; leading and trailing wheels were 
coupled to this axle by side rods. The last I saw of this, it was 
just inside the yard at Crewe, about thirty-five years ago. 

There were also the ‘“‘ Dewrance”’ clas3, six wheels, four 
coupled, with tender, inside cylinder 12in. by 18in., valves on 
top, with a rocking shaft. I think these were built by Cross, of 
St. Helen’s, Lancashire. I never saw any of the ‘‘ Bloomer ’”’ 
class further north than Rugby, but the ‘‘ Sharpies”’ were 
numerous about here, It was two ‘“‘ Bloomers” with Jack 





Shelley and his dog that met with such an accident at Harrow 
in November, about 1871, It was on a Saturday night. and 
although I was so near at the tim», I did not hear anything of 
it for some hours after. 

I may mention that many of the above engine. became our 
property, and were converted for private and smaller railway 
companies, and most of the drawings and photographs [ now 
have. James Watt Bovrron. + 

Cheadle, Cheshire, Juno. 7th. 


THE BRASHER AIR BREAKWATER. 


Srr,—In your issue of May 19th last, pages 414-415, you have 
a most interesting article on the Brasher air breakwater, and as 
the propagation of waves has been of some interest and study to 
me, I would like to suggest to Mr. Brasher that the theory on 
which he has originated his breakwater has a simpler basis 
than that offered in the article—at least, if my theory of wave 
action is fairly correct. The theory I put forward is based on 
certain experiments which I hereinafter describe, as well as on 
the known effects of air currents on aeronautic planes. It may 
ossibly therefore have some general interest, and perhaps Mr. 
rasher may desire to make further investigations on the 
lines indicated. : 
My theory is that a current of air of sufficient velocity, passing 
over a rounded surface, causes a slight increase of pressure above 








OBJECTS SUPPORTED BY AIR JETS 


atmosphere on the windward side, and a reduction of pressure 
below atmosphere on the leeward side. As an illustration of 
this theory, I send a photograph of an apparatus, by which it 
has been demonstrated that a ball or an ordinary 8in. file can 
be supported in the air if a jet of air of sufficient velocity is 

over the rounded surface of the ball or the rounded end 
of the handle of the file. It would appear that the velocity of 
the jet passing over the rounded surface increases the pressure 
of the atmosphere slightly on the rounded surface towards the 
jet, and red the p e on the opposite side below that 
of the atmosphere, so that the file or ball is held up to the jet 
by the p e of the at phere. That the support afforded 
by these air jets is of some magnitude is pro by revolving 
the ball of the apparatus, which, being fed from the source of 
the air supply through the stem, forms a small reservoir for the 
jets or nozzles inserted in the ball. When the ball is revolved, 
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ACTION OF THE BRASHER AIR BREAKWATER 
which is done by the small air-driven wheel at the bottom of 
the stand, the articles supported in the air revolve with the jets, 
and a considerable pull on the end of the file is necessary to 
detach it from its support on the jet. To obtain the support of 
the jet the rounded surface of the ball or handle of the file must 
be approached gently to the lower surface of the jet, and must 
not enter the jet itself. The above explanation is given in order 
to illustrate my theory of the action of the wind on the surface 
of the water shown on the accompanying diagram, which 
explains itself. This diagram suggests that waves have a 
difference of atmospheric pressure on their two sides caused by 
the velocity of the wind over their rounded crests. 

By Mr. Brasher’s breakwater this difference of atmospheric 
pressure caused in the troughs between the waves by the velocity 
of the wind passing over their crests is neutralised by the admis- 
sion of air above atmospheric pressure, which is delivered into 
that space by the jets of the breakwater from below the surface 





of the water and below the current of air passing over the crests 
of the waves. In this way the rise and advance of the waves 
is mechanically checked. 


May 3lst. M. Inst. C.E. 





INSTITUTIONS AND THE WAR. 


Sm,—yYour article on the position of the engineering insti- 








tutions with regard to industrial matters raises a question 
which I have heard discussed a good deal of late, and I should 
like to put my views before your readers. et 

I hold that the Instituti were founded for tifie and 


educational work, and that they would get entirely out of their 
province if they began meddling with trade and industria! 
problems. There are always very strong differences of opinion 
on such subjects as trades unionism, tariff reform, governmenta | 
assistance of trade, and so on, and personally I should regret 
it exceedingly if such political questions were debated by the 
Institutions to which geo for I am confident that they 
would drive a wedge into the good fellowship which now exists, 
and that many friendships and good relationships would be 
broken down. But apart from that, I cannot help feeling that 
whilst there are so many scientific problems to be thrashed out, 
it is better to give our whole attention to them and leave these 
litical—or, as you call them, “‘ semi-political "questions to 
odies constituted ad hoc for their discussion. Moreover, every - 
one is agreed that in the coming struggle between the nations 
for the first place science is going to be the ruling tactor. Surely, 
then, the Institutions which were created for the consideration 
of scientific questions ought to stick to their last, and not allow 
their energies to be diverted from it by problems of a different 
kind. Of our two leading Instituti the Civils and the 
Mechanicals, one meets in normal times about twenty-four times 
a year and the other eight or ten—omitting summer meetings. 
When there is so much scientific work to be done, would it be 
fair or reasonable to take even one evening, from the few we 
have, for the discussion of subjects outside the proper work of 
the Institutions. Personally, I hold that it would not. 

In regard to the other point you raise, I wish you had been 
more precise. You tell us that a fact d the 
Institutions of doing nothing for the industries they represent 
during the war, but you give us no hint as to what the manu- 
facturer expected them to do. As a matter of fact, they found 
amongst their own members a good number of young engineers 
who have been given commissions in various branches of the 
Royal Engineers. What more could they have done in their 

roper field ? I cannot agree for a moment that they ought to 
ve dealt with such matters as the limitation of profits or 
loyers’ income tax. Those are things that the Employers 
poenainn should have taken up. What has it done, may I 
ask? Then, there are the British Engineers’ Association and 
the B.E.A.M.A. and lots of Chambers of Commerce. Why do 
not they attend to these business questions, which are surely 
their proper work, and leave the Institutions to carry on scientific 
discussion, which is their proper work ? : é 

I note your statement that the Iron and Steel Institute is to 
hold a ting in the aut to consider the question, and your 
suggestion that other Institutions should do the same. I hope 
they will do nothing of the kind. To my mind it is absolutely 
clear that the business of the scientific institutions is to discuss 
science, and I very earnestly hope that they will not even con- 
sider the introduction of business and industrial questions to 
their meetings. BENEDICT. 

West Hampstead, June 3rd. 
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WATER POWER AND THE FUTURE OF AFRICA. 


Srr,—Now that it is more than ever apparent that "ee 
is to be the predominant partner in the development of the 
African continent, it is to be hoped that our statesmen will turn 
their attention to the river Congo, and to the mighty possibilities 
lying dormant there. This stupendous river is interrupted bv 
about thirty falls, each a Niagara in power and volume, and 
hundreds of millions of horse-power are running to waste, 
night and day, as they have been doing for ages. The days are 
coming when this vast continent will be the scene of prodigious 
activities and a great civilisation, when the Congo will supply 
power that will drive every factory, light every city and run 
every train in the central regions of this great continent. Now 
is the time for action on the part of some far-seeing statesman, 
that will obtain for England an interest both in the river and its 
water power commensurate with the predominant position of 
this country in African affairs. It is to be hoped that negotia- 
tions will be opened with the Belgian Government, by which 
concessions may be obtained by this country along the river 
banks, and at the Stanley and Livingstone Falls, in exchange for 
liberal concessions of territory elsewhere. 
Caarites L. TWEEDALE. 
Weston Vicarage, May 12th. 


THE WIRING OF FACTORIES. 


Sm,—We have read with much interest your article in 
THe ENGINEER of May 19th on electric wiring systems for 
factories, with particular reference to the C.T.S. system. With 
regard to the cost, however, of this system, our experience does 
not confirm the comparative estimates of the C.T.S. and screwed 
conduit systems, as we have invariably found that in actual 
practice the C.T.S. system, on account of its greater flexibility, 
costs considerably less than the screwed conduit system, if the 
latter is carried out on the most approved lines. h ’ 

Another important point, from the wiring contractor's point 
of view of cost, is the absence of wiring troubles during the usual 
twelve months’ guarantee period ; in fact, we have carried out 
installations on the C.T.S. system in chemical works which have 
been in use over two years without a single wiring fault 
developing. Duncan Watson AND Co. 


London, W., May 3lst. 








Accorpine to the International Moulder’s Journal, 
the extremely thin metal pans made by the Chinese for 
cooking rice with a minimum amount of fuel are cast in 
moulds—which are made in two parts—of well-kneaded 
clay by means of a potter's wheel. When dried the 
moulds are again placed on the wheel and coated with a 
very thin layer of moulder’s sand, and, after being re-dried, 
the two halves are fitted together with the greatest care, 
since even the slightest relative displacement would 
spoil the casting. The next step is to bake the moulds, 
until they are as hard as brick, at red heat in a furnace 
filled with charcoal and topped by a banded fire-clay cover. 
Meanwhile the iron for pouring is melted in a small 
crucible-like cupola furnace, so that the metal will have 
attained the requisite fluidity by the time the mould is at 
a bright red heat, whereupon the cover of the baking 
furnace is taken off, the metal poured into the mould, 
and the cover replaced for the casting and mould to cool 
down together, which takes about two days. The mould 
is then carefully taken apart, the pan detached, and the 
casting gate removed with a fine saw. The pan is fitted 
with wire handles, inserted through drilled holes, and is 
ready for sale. The moulds can be used for several 
pourings, being recoated with fine sand every time. 
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RAILWAY MATTERS. 


Tue South-Eastern and Chatham station at Holborn, 
Low Level, was closed on the Ist instant. 


Work on the Great Northern Company’s new line 
between Waltham and High Dike has been begun. 


Mr. J. E. Wititams, the general secretary of the 
National Union of Railwaymen, has, owing to ill-health, 
resigned his position, and will retire at the end of the year. 


In a letter to the Press as to the proposed removal of 
the South-Eastern and Chatham terminus at Charing 
Cross to the south side of the river, Sir Francis H. Dent, 
the general manager, states that half the passengers who 
use that station are holders of workmen’s tickets, whose 
convenience should not be ignored. 


Ir is now announced that the railway companies have 
agreed to accept liability for injury to their servants that 
may result from air raids. This subject was referred to 
in this column last week, when it was stated that it had 
been legally held that a man injured during the bombard- 
ment of Hartlepool did not receive his injuries as a con- 
sequence of his following his ordinary occupation. 


Durtine last year the Grand Trunk Railway gave six 
months’ pay to every one of its men who joined the 
Colours for service overseas. The total thus paid away 
amounts to £90,000. This,arrangement came to an end 
on March Ist last, as the company had then spared all 
the men it could. Up to that date the Grand Trunk and 
the Grand Trunk Pacific had sent 2965 men to the front. 
From March Ist the company, instead of making a grant 
to the men, is contributing £2000 a month to the C i 
Patriotic Fund. 


Tue first portion of the Chicago, Milwaukee and St. 
Paul electrication to be opened—at the latter end of the 
year 1914—was the middle section, ¢.e., that between 
Three Forks and Deer Lodge, the former being the eastern 
end of this section. Now the easternmost portion—that 
from Deer Lodge on the west to Harlowton on the east— 
has been brought into use. The remainder of the 440-mile 
ling that is being converted to electric traction lies 
between Deer Lodge and Avery, and it is hoped to com- 
plete this section by the end of the year. 


As a consequence of a fire in the New York Subway, 
the railway company was instructed by the Public Service 
Commission to withdraw, by April Ist of this year, the 
478 cars that were not of all-steel construction. This 
has now been done. The cars that were provided with 
heavy bogies had new all-steel bodies fitted to them. The 
Commission gave permission for many of the cars that 
were partly wood and partly steel to be placed in service 
on the elevated railway. Before this could be done the 
heavy bogies had to be replaced by lighter patterns. 





“Your correspondent, Mr. A. M. Bushell, has made an 


excusable error with regard to the London and North- 
Western Railway’s compound tank engines with leading 
bogie,” says Mr. E. L. Ahrons. ‘* There was only the one 
engine, No. 2063, which was re-numbered in 1888, and I 


believe became No. 1914. Of the other three compound, 


tank engines two were ‘‘ double-end ” engines with radial 
axles, leading and trailing. The fourth was an engine 
which I can only describe as a 2-2-4-0, and was ex- 
hibited at Manchester in 1887. All were scrapped a long 
time ago.” 


From a report of the special committee on relations of 
railway operations to legislation it is seen that on the 
railways of the United States there were on December 31st 
last, out of a total of 61,728 passenger cars, 14,286 of all 
steel construction, 6060 with steel underframes, and 
41,382 of wood throughout. Of the cars purchased 
during the past seven years the percentage of all-steel 
cars has increased from 26 in 1909 to 73.7 in 1915, while 
the proportion with steel underframes has ranged from 
14.08 per cent. to 30.04 per cent. during the seven years, 
and was 20.01 in 1915. The new cars of all-wood con- 
struction were only 0.2 per cent. in 1915. 


In 1886 the North British Railway Company, in order 
to foster the local oil industry, made an agreement with the 
Broxburn Oil Company granting, in perpetuity, a special 
low rate for oil. Last year the Railway and Canal Com- 
mission decided that this was an undue preference against 
the Anglo-American Oil Company. The railway company 
has therefore had to seek powers to annul the agreement. 
The price offered was £20,000, but the oil company asked 
for £72,000. "The Bill has now passed the Commons 
Committee with the clause in question naming £50,000. 
The proposals as to buying up the cartage company— 
reterreo to in our issue of April 21st—have been dropped. 


Tur May issue of our New York contemporary, Railway 
and Locomotive Engineering, contains an illustration of 
an oil-burning locomotive of the ‘‘ Consolidation ”’ class 
of the Oroya Railroad—part of the Central Railway of 
Peru—standing at the highest point on the line, where 
it is 15,865ft. above sea-level. The railroad begins at 
Huancayo, 217 miles inland from the Atlantic, and rises 
steadily from sea-level at an average gradient of 1 in 25 
to its highest point at Ticlio, which is about 1000ft. 
higher than Pike’s Peak. There are in all 65 tunnels and 
67 bridges, all of them marvels of construction. There 
are 16 switchbacks. The whole ascent is made without 
a single foot of rack railway. The gauge is 4ft. 8tin. 


Over 1500 members of the staff of the Canadian 
Northern Railway system have joined the colours. They 
represent every department of the company’s interests, 
including  vice-president’s, traffic, accounting, legal and 
land. * Firemen, dining-car attendants; porters and 
painters have enlisted side by side with cashiers, steno- 
graphers and other clerical workers, the majority of them 
being attached to the Canadian Expeditionary Forces. 
Their names have been placed on record on a Roll of 
Honour, the border of which is of maple leaves, and 
shows the arms of each province, together with the flags 
of the Alliés, and is hand-painted. A supplementary 
Honour Roll is in preparation for 1916, and already several 
hundred names are awaiting inscription upon it. The 
total enlistments “are exclusive of the European staff, of 
which practically every member of military age and fitness 
enlisted direct or attested under the Derby Group System. 





NOTES AND MEMORANDA. 





Moror car tires to a value of £397,580 were exported 
from the United States during February last, as compared 
with only £70,309 in the corresponding month of last year. 


Up to 1900, states Power, few, if any, turbines of capa- 
cities greater than 500 kilowatts had been designed. In 
that year a machine of 2000 kilowatts, the largest then 
built, was installed by the Hartford (Conn.) Electric Light 
Company. This machine created great interest not only 
because of its capacity, but because it was radical in having 
but one casing. Sir Charles Parsons at this time built a 
1000-kilowatt machine in which expansion was completed 
in two separate elements on a single shaft, each element 
having a casing of its own. There quickly followed a 
number of then large machines. The success of these 
machines is history. ‘Turbine development then received 
an impetus that has carried it to the stage represented 
by the 74th St. machine. 


Owtne to the high cost of copper sulphate in Germany 
at the present time, it is advised, in the Chemiker Zeitung, 
to recover this salt from the waste Fehling’s solution 
of sugar factory laboratories. Cuprous oxide is preci- 
pitated from the alkaline solution by boiling with dextrose 
or invert sugar, collected on a filter, washed, dissolved in 
hydrochloric acid, and the liquid treated with hydrogen 
peroxide, oxidation being complete when no further tur- 
bidity is produced on dilution with water. By evapora- 
tion with sulphuric acid, copper sulphate crystallises out. 
It is re-dissolved in a small quantity of water, and poured 
into three times its volume of 96 per cent. alcohol, the 
suiphate thus precipitated in the form of fine crystals 
being collected on a filter, washed with alcohol, and dried. 


GENERALLY speaking, states the Contract Record, any 
wood will last a long time when protected from moisture. 
It will, however, lose its agreeable colour and surface 
unless some means are used to protect it. The use of 
chemical preservatives is confined almost entirely to under- 
ground timbers and so has little use in millwork. One of 
the places woodwork would be benefited by chemical treat- 
ment is at the base of porch columns. There, treated wood 
might well be used where water is apt to penetrate. Creo- 
sote is the best of practically all preservatives, and there 
are numbers of methods of using it. Paint is also effective 
if water can be kept out of all cracks, crevices, joints, &c. 
Where the paint merely holds the water in a pocket, we 
have the ideal conditions for fungus growth and ultimate 
decay. 

MEtHOpS of minimising the disturbing effects that wire- 
less equipment and antennz may have on electric service 
lines, states an American contemporary, were touched on 
by A. J. Wagner at a recent meeting of the Empire State 
Gas and Electric Association. One remedy mentioned 
was to insert air-core reactors, each consisting of a 
6in. coil of about 100 turns in the service circuits on 
the wireless user’s side of the meter. This equipment, the 
speaker explained, would eliminate high inductive effects, 
which result when wireless aerials and distribution lines 
are parallel and close together. Conditions might be still 
further improved by connecting a non-inductive resist- 
ance, such as a carbon rod, of about 20,000 ohms, resist- 
ance across the service circuit inside the reactors and earth- 
ing the middle point. 

In some mines the water encountered underground is 
practically constant, while in others it varies greatly with 
the seasons of the year. Where the water is constant, it 
is usually the custem to remove it by pumps placed at the 
proper levels. Mines that are subject to wide fluctuations 
in their water conditions cannot be de-watered economic- 
ally by this method. In one mine that is subject to much 
greater amounts of water in the spring than in the winter, 
a water hoist has been installed to remove this excess, 
the constant inflow of surface and underground water 
being removed by pumps. The hoist consists of two 
buckets operated in balance in two compartments of the 
shaft. This excess water is collected in a sump at the 
300ft. level, so that the head was not great. The hoisting 
cables are wound on cylindrical drums faced with wooden 
planks. These drums are operated by the hoisting engines 
when necessary. This installation, when idle, represents 
very little capital. 


Tue charging set at the electric vehicle garage of the 
Shafer-Becker Company, Rochester, New York, is driven 
by a°268 kilovolt-ampére synchronous motor. The set 
runs continuously, but the load during the daytime is 
practically nil. From 10 p.m. to 6 a.m. power is supplied 
to the garage on a special tariff, based on the maximum 
kilovolt-ampéres. The garage staff adjusts the excitation 
to give unity power factor during the night. The line 
which supplies the garage also furnishes about 500 kilovolt- 
ampéres to other power consumers during the daytime, 
and the power factor of this load is about 0.7 From 
6 a.m. to 10 p.m. the synchronous motor is run over- 
excited, and brings the resultant power factor up to 0.93, 
and the resultant load down to 400 kilovolt-ampéres. 
During this period the regulation is taken out of the hands 
of the garage staff by an automatic time switch, which 
cuts out a portion of the exciter rheostat at 6 a.m. and 
cuts it in again at 10 p.m. 


Screntiric Paper No. 264 of the United States Bureau 
of Standards, by Messrs. Middlekauff and Skogland, deals 
with the photometry of gas-filled tungsten incandescent 
lamps. It is found that when the volts on such a lamp are 
kept constant the current transmitted and the candle- 
power are higher when the tip is up than when down. If 
the lamp is rotated about a vertical axis the current 
increases, reaches @ maximum, decreases to its initial 
value at a speed depending on the shape and number of 
loops of the filament, and at higher speeds decreases still 
further. The changes are greater with the tip up than 
with it down, and the candle-power in each case changes 
in the opposite direction to the current. The authors have 
succeeded in tracing these curious effects to the convection 
currents in the gas in the lamp. They suggest that in the 
practical tests of such lamps the speed of rotation should 
be so chosen that both current and candle-power have the 
normal values. For lamps of similar construction this 
speed is fixed, and is in many cases 30 or 40 revolutions 
per minute. 





MISCELLANEA. 





A TELEGRAM from Zurich to the Petit Journal states 
that a number of Swiss spectators were able to observe 
recently over Lake Constance a new Zeppelin, the 
dimensions of which exceed those of the airships previously 
constructed. . It is said to be 780ft. long, and to have 
four armoured cars and seven propellers. 


Warez engaged in turf-cutting in county Roscommon, 
says the Manchester Guardian, workmen unearthed some 
relics, apparently of the 1798 Fenian rising, in the shape 
of a number of pikes of crude manufacture and a number 
of muskets. All were in a fairly good state of preserva- 
tion. Some old wooden drinking vessels and keys were 
also found, but these when unearthed crumbled away. 
All had been apparently hurriedly hidden, and forgotten. 


Tue Summary Report of the Mines Branch of the 
Department of Mines for 1914 has just been issued by 
the Canadian Government. This gives a brief résumé 
of-the work done by this branch during the year in 
question, together with a preliminary report on the 
mineral production of the Dominion. It appears that 
there is a falling off. in the output of nearly all mineral 
products and metals, the only exceptions of any impor- 
tance being in the two items of pyrites and natural gas : 
in the former the increase amounts to 42 per cent., in 
the latter to only 3 per cent. 


- Iv is reported that Krupps of Essen have acquired a 
large portion of land in Munich, and propose to set up 
an Ordnance Factory there. Three thousand hands 
are to be provided for in the new works. The reasons of 
this purchase’ appear to be first, the desirability of 
decentralising the production .of war material, and 
secondly the wish of the Bavarian Government to have 
a factory which could supply its own troops. But it 
seems probable that the development of new industries 
in Bavaria, for which her water power and canal system 
afford for facilities, is in contemplation. 


THe Hon. Gabrielle Borthwick, lecturing at the 
Women’s Institute, Victoria-street, recently, advocated 
as a new work for women the driving of light motor cars, 
small gas and oil engines, and electric light plants. There 
was a distinct place in small households, she said, for the 
woman. chauffeur, who could in some instances combine 
the driving of a small car with secretarial, garden, or 
house work: Women could easily drive a taxi or a tram, 
but she did not advocate their driving a motor ’bus. She 
believed there was a big opening for women who learned 
mechanics, and that if they were qualified they would 
be able to retain their positions after the war. 


Mr. Doveras FRESHFIELD, speaking at the Royal 
Geographical Society recently, said full arrangements had 
been made to send a ship to search Weddell Bay for 
Sir Ernest Shackleton’s party, and to do everything that 
could be done to rescue them. Every effort was- being 
made by the Admiralty Committee to find a ship to 
bring off the men who were in that icy cave on Elephant 
Island. Owing to the war it was very difficult to find 
a proper ship. Generous offers had been made by private 
persons, inquiries had been made by the Government 
department in every possible quarter, and it was hoped 
that within a day or two a proper vessel might be found. 
There was some hope that a ship had been found in South | 
Georgia that might be sent at once. 


Tue presence of large areas of pulpwood in the northern 
portions of the Province of Quebec gives the pulp and 
paper industry in that part of Canada an interest in 
proposals which are now being considered by the Legis- 
lature for the enforcement of more effective measures 
to prevent the spread of forest fires which have hitherto 
been responsible annually in the Dominion for the loss 
of much valuable material. One of the proposals is that 
all persons between the ages of 19 and 50%years may be 
called upon to aid. the Government. fire fighters, and they 
will be paid at a fixed rate for their services. Other 
changes proposed are that timber limit holders be 
required to cut down all growth within 100ft. of railroad 
tracks where sparks may ignite the timber, and that 
settlers be not allowed to “clean” timber in summer 
months without a permit from the forest ranger. 


In the small town electric lighting scheme at Balderton, 
Yorks, bare stranded aluminium cable is used throughout. 
The mains are 7/.148 section, while cable of 7/.103 section 
is used for the main streets, and 3/16 s.w.g. for the side 
streets. In all, about 12,000 yards of aluminium cable 
is employed, the necessary joints being of the torsion 
type, with special twisted joints for tappings. For the 
same conductivity an aluminium overhead line weighs 
one-half of a copper line, but the sectional area is greater. 
This would increase the allowable tensile strength, and 
a longer span would be possible. Aluminium is also a 
better resistant to corrosion than copper, especially in 
places where ozone (as on the coast) and sulphur, &c., 
are met with. Copper presents less difficulties in the 
way of jointing, and is considered by some engineers 
to be easier to handle. It would, however, be good 
policy to consider both metals when contemplating the 
erection of an overhead line, as local circumstances may 
have some bearing on the decision. 


AtTHouGH the United States are “protected” by a 
heavy tariff the war is greatly increasing the prices of 
many articles used on railways, probably because also 
of their scarcity, owing to the manufacture of munitions. 
The general manager of the Southern Pacific Railroad has 
issued a circular to the staff mentioning some of the in- 
creases in commodities used on that system. Carbolic 
acid has risen in price by 390 per cent.; car axles, 119 per 
cent.; engine axles, 92 per cent.; bar brass, 11] per cent.; 
sheet brass, 74 per cent.; spring brass, 216 per cent.; carbon 
steel drills, 122 per cent.; high speed drills, 333 per cent.; 
dyestuffs, 1900 per cent.; graphite, 133 per cent.; tinned 
rivets, 110 per cent.; common bar iron, 72 per cent.; sheet 
iron, 69 per cent.; pig lead, 43 per cent.; sheet lead, 61 per 
cent.; ferro-manganese, 488 per cent.; cold drawn steel, 92 
per cent.; soft steel, 97 per cent.; tank steel, 94 per cent.; 
high speed tool steel, 420 per cent.; brass tubing, 100 per 
cent.; copper tubing, 69 per cent.; valve brass, 59 per cent.; 
brass wire, 175 per cent.; copper wire, 69 percent. ; 
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The Naval Action. 


Navat events in the near future may dwarf last 
week’s battle in the North Sea to the dimensions of a 
minor action, just as the decisive combat of Tsushima 
completely overshadowed the previous action between 
the Russian and Japanese fleets on August 10th, 
1904. At the moment, however, the Jutland battle 
indubitably ranks as the greatest naval engagement 
of the ironclad era, and students of tactics and 
strategy, equally with naval architects and engineers, 
find in this hard-fought action abundant material 
for analysis and discussion. In so far as it affects 
the war situation as a whole, the result’ of the combat 
was satisfactory from the point of view of Great 
Britain and her Allies. Of this there can be no doubt. 
Leaving aside for the time being the grievous loss 
of irreplaceable officers and men, and tlie less 
momentous loss of replaceable ships, two salient facts 
emerge from~ the copious and conflicting reports 
which have appeared in the world’s Press during the 
last few days. The first fact is that for a period 
which cannot have been less than four hours, a 


= | British squadron of twelve to fourteen capital ships 


fought and held its own against the entire German 
High Sea Fleet, losing only three units and inflicting 
damage at least equal to that which it sustained. 
The second fact is that when British reinforcements 
arrived the German Fleet at once broke off the 
fight and fled, leaving Sir John Jellicoe in undisputed 
mastery of the sea. These two facts, taken together, 
are an effective antidote to the not unnatural feeling 
of depression which followed the first announcement 
by the Admiralty. Incidentally it says much for 
the sober sense of the British public that the inner 
significance of the action has now been fully grasped, 
in spite of the restraint which characterises the 
official communiqués. 

At the moment of writing no definite return of 
the German losses is available; but there is a wealth 
of unofficial news on this point which it is impossible 
to ignore. The Admiralty claim two battleships. 
two battle-cruisers of the most powerful type, three 
new light cruisers, and. one older vessel, at least nine 
destroyers, and-one submarine. If these claims can 
be substantiated there is ample justification for the 
official view that the enemy’s losses are heavier than 
ours, not merely relatively to the strength of the two 
fleets, but absolutely. Unfortunately, experience 
warns us not to expect any honest or even approxi- 
mately accurate account of his losses from the 
enemy’s side. The German Government has the 
strongest political motives for exaggerating and 
mis-stating the facts of the engagement. Its 
eagerness to publish broadcast the news of the 
“victory”? many hours before full and authentic 
reports from its own commanders could have been 
received affords. convincing proof of its determina- 
tion to exploit the alleged success to the utmost, 
undeterred by any regard for strict veracity. We 
must therefore await the publication of Sir John 
Jellicoe’s dispatch before attempting to estimate the 
extent to which the High Sea Fleet has been weakend 
by this battle. Nevertheless, it is inconceivable that 
the Admiralty would have published the formidable list 
of enemy losses unless the first reports from the Fleet 
contained positive and explicit evidence that they had 
indeed occurred. British naval reports have always 
been remarkable for their modesty and reserve, and 
every claim advanced with respect to earlier actions 
has subsequently been verified. Meanwhile, few will 
have failed to observe the singular contrast between 
the language of the German Press and that employed 
by Vice-Admiral Scheer in response to the messages 
of congratulation from the Reichstag and several 
German potentates. The studied restraint of his 


replies may be due to the natural modesty of the true 
seaman, though we are bound to confess that on 
former occasions German naval officers have not 
exhibited such diffidence in recounting their exploits. 





Further significance attaches to the prompt and 
elaborate measures which have been taken to isolate 
the town of Wilhelmshaven. No visitors, not even 
those of German nationality, are allowed to enter the 
town. without a police permit. In time of war 
certain precautions are necessary at every naval port, 
and particularly so just after a fierce engagement 
in which all or most of the surviving vessels have 
probably sustained damage. But the drastic regula- 
tions just put into force at Wilhelmshaven inevitably 
suggest that there is more to conceal than the ordinary 
scars of battle. 


The official German versions of the encounter lay 
stress on the fact that the whole of the High Sea 
Fleet was engaged. In that case there cannot have 
been less than twenty Dreadnought battleships, 
ranging from 18,900 to 28,000 tons; seven battle- 
cruisers from 19,400 to 30,000 tons; and nine pre- 
Dreadnought battleships of 13,200 tons ; with perhaps 
a score of light cruisers, numerous destroyers, and 
submarines. While it would have been physically 
impossible to bring the whole of the armoured ships 
simultaneously into action against Admiral Beatty’s 
squadron, it is quite clear that his vessels were exposed 
for several hours to the massed fire of ships composing 
the main divisions of the German battle fleet. There 
is some doubt as to the precise moment at which the 
four fast battleships of the Queen Elizabeth class 
arrived on the scene, but they were not present at 
the outset, and in the initial stage the brunt of the 
enemy’s onslaught was borne entirely by the eight or 
ten battle-cruisers. Against these the long German 
column employed its ponderous broadsides with 
crushing effect. The Queen Mary, which appears 
to have led the British line, and was thus no doubt 
mistaken for the flagship, was the target for the 
first concentrated salvoes, to which she succumbed 
in less than ten minutes. To many it may seem 
surprising that this huge vessel, displacing 27,000 tons, 


‘should have been totally destroyed by gun-fire alone 


in such a brief space of time. But it must not be 
forgotten that the battle-cruiser, in spite of its great 
displacement, is a type in which the elements of 
defence have been almost wholly subordinated to 
those of offence. Maximum speed and the greatest 
possible gun power are the two supreme desiderata 
which British designers have sought to attain in this 
type. If follows that, if inordinate dimensions and, 
consequently, prohibitive cost, are to be avoided, 
some sacrifice must. be made in other directions. Ia 
the case of the Queen Mary and her sisters armour 
protection was reduced to the absolute minimum 
compatible with the tactical functions the ships were 
intended to perform. The belt is 9in. at its thickest, 
and forward and aft there is plating only 6in. to 5in. 
thick. The citadel armour is 6in., and that on the 
gun turrets 9in., while the protective deck over vital 
parts is 3in. thick. These figures, it may be mentioned, 
are takea from the German text-book “ Nauticus,” 
in the 1914 edition of which the type in question is 
severely criticised on the ground of inadequate 
protection. These ships, however, were specia'ly 
designed for long-range fighting, and at anything under 
10,000 yards their vitals were not safe from heavy 
projectiles. By virtue of their high speed and 
excellent manceuvring qualities they were intended 
to maintain their own range, at which their powerful 
guns could make effective play, while the ships them- 
selves could brave the armour-piercing projectiles 
of the enemy. The type was, in fact, seen at its 
best in the battle of the Falklands and the Dogger 
Bank action, on both of which occasions the meteoro- 
logical conditions were exceptionally favourable. 
But in last week’s engagement the British battle- 
cruisers fought at a grave disadvantage. They were 
compelled to close the range for two reasons—first, 

because the low visibility excluded accurate long- 
range firing, and, secondly, because it was essential 
for the success of the British plans that the main 
German forces should be held until the last possible 
moment. In no other way could this be accom- 
plished than by engaging the enemy at effective 
range, which in the previling weather conditions 
meant a range at which the thin armour of the battle- 
cruisers afforded very indifferent protection. To 
Admiral Beatty the risk must have been perfectly 
obvious, and the very fact that he elected to take it 
proves both his high moral courage and his loyalty 
as a subordinate. The two other battle-cruisers 
whose loss we have to deplore were even less able to 
stand the tremendous punishment of the German 
broadsides. Their thickest belt armour was only 
7in., which is not proof against the llin. or 12in. 
shell at any range, and in close action their vitals 
would be exposed to every shot from a battle weapon. 

Bearing in mind this inherent weakness of the battle- 
cruiser type, it is easy to understand why the Queen 
Mary, the Indefatigable and the Invincible were 
destroyed so soon after coming within easy range of 
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the enemy's main fleet. But if the action was as 
close as present information suggests, it is obvious 
that the enemy’s ships must have suffered severely, 
since the high quality of the British gunnery has 
been repeatedly established in the course of the war. 
If the German battle-cruisers escaped complete 
destruction it was due to their remarkably efficient 
protection. The design of these ships differed 
radically from that of their opposite numbers in 
the British Fleet. High speed was the common 
characteristic of both types, but in the German ships 
more regard had been paid to protection, and lighter 
guns were mounted. Thusthe Von der Tann, a con- 
temporary of the Indefatigable, was armed with 
eight llin. guns, but had a-10in. belt amidships. 
The two later ships, Moltke and Goeben, carried two 
more guns of the same moderate calibre, but the 
belt was increased to ]lin., and the fighting positions 
had equally good protection. In the Seydlitz, 
although the battery remained the same, 12in. armour 
was fitted, while the later vessels, Derfflger and 
Liitzow, are understood to have belts of 13in. to 14in. 
Hence these German ships are better able to withstand 
attack at short range, though for long-range fighting 
they are handicapped by the comparative lightness 
of their primary armament. Without attempting to 
pass final judgment on the rival designs, it may be 
said that in latitudes where clear atmosphere is 
rarely met with the German battle-cruisers enjoy 
some points of superiority over the corresponding 
British vessels, albeit the latter show to marked 
advantage where the conditions are favourable to 
action at extreme ranges. That the disability under 
which the earlier battle-cruiser types labour in close 
fighting had been recognised is shown by the design 
of the Queen Elizabeth class, in which high speed, 
formidable gun power, and ample armour protection 
have been blended with the happiest result. The 
four vessels of this type which participated in the 
recent action appear to have fulfilled the most 
sanguine expectations of their designers. One in 
particular, the Warspite, was hotly engaged at the 
most critical period of the battle, and although 
exposed to the full fury of the enemy’s fire, she emerged 
without serious hurt. Unofficial accounts speak of the 
havoc caused among the enemy’s ships by the 
ponderous 15in. projectiles of this vessel and her 
sisters. It is one of the merits of the 15in. gun that 
it can be worked with extraordinary rapidity, the 
rate of fire being actually superior.to that of the 12in. 
weapon, although the weights of the respective pro- 
jectiles are 1950 lb. and 850 lb. 

In the Defence, the Black Prince and the Warrior 
we have lost vessels which had long since ceased to 
count as capital units in the modern sense of the 
word. The advent of the battle-cruiser at once 
rendered obsolete the armoured cruiser, and doomed 
it to extinction. Were it not for the heavy death- 
roll involved, we could afford to view the destruction 
of these three ships with equanimity. In armament 
and proteetion they were hopelessly below the 
modern standard, and once they were exposed to 
attack by vessels of the Dreadnought type their fate 
was a foregone conclusion. Nevertheless, they fought 
valiantly, and did their part in delaying the German 
Fleet until the main British forces could arrive on 
the scene. That their sacrifice was not in vain we shall 
doubtless learn when the full official dispatches are 
published. 

With regard to the part played by the lighter 
craft, other than destroyers, there is very scant 
information. No British vessels of this description 
were lost, though it is known that several were heavily 
engaged. On the other hand, three German light 
cruisers are known to have been sunk, two of them, 
the Wiesbaden and Elbing, belonging to the very 
latest type. The first-named was built as the Ersatz 
Gazelle, and belonged to the 1914 programme. The 
Elbing was one of the two vessels laid down for the 
Russian Government at Danzig in February, 1913, 
which were due for delivery in the autumn of the 
following year, but were seized by Germany on the 
declaration of war. Both, therefore, were valuable 
ships, and the loss is especially serious to the enemy 
in consequence of the extraordinarily heavy tol 
which the naval campaign to date has exacted from 
his light cruiser establishment. At the outbreak of 
war thirty-six of these vessels had been completed, 
no fewer than sixteen of which have been destroyed. 
According to the latest Admiralty report—now 
confirmed by the Germans, who admit the loss 
of the Rostock herself—a vessel of the Rostock 
class was also sunk, in which case the total 
number of German light cruisers disposed of down 
to the present is seventeen. To these must be 
added the Breslau, which has been shut up in Turkish 
waters during the war, and is scarcely likely to emerge 
while the war lasts. 

Judging from the losses on both sides, the destroyer 





flotillas of the two fleets were very much to the 
forefront throughout the action. Their supreme 
opportunity came after nightfall, when disabled ships 
were steaming very slowly or lying motionless on 
the water. But whereas from all accounts the 
German boats made abortive attacks, the British 
flotilla engaged with brilliant success, and sank at 
least one large ship. This was said to be the Pommern 
—with regard to whose identity there is some mystery. 
The original battleship of this name is known to 
have been sunk by submarine attack in the Baltic 
last July, so that the second Pommern must obviously 
have been a vessel of very recent date, and conse- 
quently of the most powerful type. There is, in 
fact, reason to believe that she was of the ex-Ersatz 
Worth, or the ex-“ T,” a battleship of 28,000 tons, 
armed with 15in. guns. On the other hand, survivors 
of the lost British destroyers are positive that one 
of the great enemy ships sunk during the night attack 
was the battle-cruiser Hindenburg, which had been 
heavily damaged by gun-fire in the earlier part of the 
action. No doubt the actual identity of the so-called 
Pommern will appear in due course, but meanwhile 
there is abundant proof that this ship was a con- 
siderably more important unit than the small battle- 
ship which originally bore the name. 

After due allowance has been made for possible 
exaggerations in the unofficial reports, it is quite 
clear that the German losses were almost exclusively 
among vessels of the latest and most reliable type, 
whereas only three of the British ships destroyed 
belonged to this category. If it be true that such 
vessels as the Hindenburg, the Liitzow—the 
loss of which the Germans now admit—and the 
Ersatz Wérth have been disposed of, the German 
Fleet has been deprived of a trio of its strongest 
units, and has suffered a reduction of strength far in 
excess of that which it inflicted on the British Fleet. 
For obvious reasons no detailed account of the present 
strength of the Grand Fleet can be given, but sufficient 
is known to warrant the statement that its recent 
reinforcements more than counterbalance the losses 
in the Jutland battle, and that its relative position 
has undergone a marked improvement as a result 
of that action. The Germans have made what may 
prove to have been their supreme effort at sea, and 
have failed. If they had any surprises in store, 
whether in the way of novel ships, guns, or submarine 
weapons, these have had no appreciable influence on 
the course of the fighting. Aerial scouting may have 
been of assistance to the German Fleet, but of this 
there is no conclusive evidence. The battle as a 
whole was singularly free from novel features, and the 
weapons on both sides were employed in the con- 
ventional manner, just as the results were such as 
might have been forecasted under the conditions that 
prevailed. Nothing whatever has happened to 
weaken our confidence in the ability of the Fleet to 
hold its own against the most desperate efforts of 
the enemy. On the contrary, the battle of Jutland 
has made it abundantly clear that the German naval 
forces cannot face the Grand Fleet without courting 
certain annihilation. 

It is certain that when Admiral Jellieoe’s anxiously 
awaited full report is published, acknowledgment of 
the services of all branches of the Navy will be 
made, but it is fitting that in these columns a tribute 
should now be paid especially to the engineers who 
played in the battle of Jutland their part with a cool- 
ness and courage, with a resolution and spirit of 
sacrifice for their country which could not be ex- 
celled, and which was made grander by the fact that 
they were deprived of the excitement of conflict, 
were blind to efforts crowned with success, ignorant 
of the causes which influenced the orders they hastened 
to obey, and occupied stations liable to peculiar 
dangers and from which there was little or no hope 
of escape. From the highest to the lowest, from the 
engineer-admiral to the lowliest ratings, they did 
their duty without flinching, and gave their lives 
without a murmur. They have their glorious graves 
at the bottom of the North Sea, locked in the great 
steel coffins that had become their homes, and rest- 
ing amongst the machinery they had loved and 
tended with a care that only brother engineers can 
understand. God rest them all. British and Ger- 
mans are joined in the great brotherhood of the 
noble dead. We pay our humble tribute to them ; 
they have crowned lives given to duty by deaths 
which win them undying honour. 


The Electric Lighting of Small Towns. 


A suBsect that has not received anything like 
adequate attention from those who write and read 
papers is the electric lighting of small villages and 
towns. Undoubtedly a fair proportion of these 
outlying places will ultimately be linked up 
by transmission lines or cables with large high- 
tension power systems, and this is probably one 





reason why so few have considered small isolated 
plants worth bothering about. Before the Junior 
Institution of Engineers, however, Mr. H. N. Munro 
recently read a paper entitled “The Electric 
Lighting of Small Towns,” in which is given 
some good practical advice relative to the pur- 
chase and erection of small independent plants. 
With a few exceptions, past, and _ particularly 
the earliest experiments, have shown that to make 
these small installations pay is not by any means 
easy, those plants that have shown a profit working 
as a rule under conditions exceptionally favourable. 
As a result the idea is prevalent that an electrical 
undertaking will not succeed unless developed on a 
large scale, and that to attempt to erect a generating 
plant to provide electric light and power in a place of 
less than 10,000 inhabitants is to court disaster. 
With this opinion, however, Mr. Munro is not in 
accord. 


There was undoubtedly much more truth in the 
assertion a few years back than there is at the present 
time. First, it is to be remembered that there have of 
late years been marked improvements in the economy 
of small generating plants, and secondly, the advent 
of metallic filament lamps has made an appreci- 
able difference to the size and cost of plant required. 
In the days when the electric lighting of small vil- 
lages and towns was first undertaken one-watt and 
half-watt lamps were unknown. Moreover, the 
engines then used were, in comparison with the 
latest steam, oil and suction gas engines, distinctly 
uneconomical. There was no such thing, for instance, 
as the overtype superheated steam engine, which for 
this kind of service has so much to recommend it. 
Diesel, semi-Diesel and suction gas engines were also 
non-existent. Taking these facts into consideration, 
it is abundantly clear that the position to-day is 
totally different from that prevalent when this problem 
of small town and village lighting was first attacked. 
Hence Mr. Munro has grounds for stating that villages 
with a population as low as 500 can be supplied at 
a profit. But it is distinctly to be perceived that 
the lighting of such small places presents difficulties 
which can only be readily surmounted by men with 
practical experience of this particular kind. For 
one thing, in the majority of cases the only practical 
means of distributing energy under these conditions 
is by overhead wires, principally on account of the 
prohibitive cost of underground cables, and the 
design of the overhead system calls for experience 
in work of this nature. Then, again, a deciding 
factor in these schemes is the cost of wiring, which 
must be borne by the householder. If the cost is 
so great as to absorb, over a considerable period, the 
saving that might be effected by using electricity, then 
he may be loath to make any change in favour of the 
new illuminant. Some concerns advocate the adoption 
of free wiring as a means of attracting new consumers, 
but the wisdom of this course depends very much upon 
the locality. Generally speaking, it is better to- 
have a comparatively small number of consumers, 
involving little expense to the company, than a large 
number whose wiring has been supplied at heavy 
cost. Upon this question of cheap and. good house 
wiring a great deal undoubtedly depends. Of 
late years many cheap wiring systems have 
been introduced, and afford another reason why 
the supply of these outlying districts can now be 
viewed in a more favourable light. A matter closely 
related to this wiring question is the cost of meters. 
To eliminate this cost altogether it has been cus- 
tomary, in certa’n places, to supply cu rent by con- 
tract. But since the consumers can be made to pay 
for their own meters by a yearly meter rent the 
contract system is not so advantageous as it may at 
first sight appear. Further, it is not to be forgotten 
that meters, like other things connected with electrical 
installations, are now cheaper and more accurate than 
those which were made some years back, An objec- 
tion that may be urged against the meter system is 
that it involves the employment of a meter reader. 
But on small installations the staff as a rule is com- 
posed of men who do not mind making themselves 
generally useful, experience often being of more 
importance than position or remuneration. Conse- 
quently it.is within the range of possibility that meter 
reading can be done by a member of the station staff. 
It is, of course, no use denying the fact that the meter 
system is more expensive and more inconvenient 
than the contract method of charging, the latter 
requiring no meters or meter readers. Further, it 
involves less clerical labour. Against these advan- 
tages, however, must be set the fact that there are 
no records of each consumer’s actual supply. Lamps 
may be, and experience has shown frequently are, 
left burning longer than necessary, which materially 
hampers the attainment of good financial results. 
Whilst, therefore, the contract method presents little 
or no difficulty in the way of operation, being based 
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on @ fixed sum per week, month or quarter for each 
lamp of specific candle-power, it may easily prove in 
the long run less desirable than the orthodox system 
of metering. 

It is a pity that Mr. Munro has omitted 
to consider the possibility of taking current for 
lighting small villages and towns from large power 
schemes, for thereare many villages and towns, 
especially those in industrial areas, where this may 
be permissible and expedient. The most revolutionary 
members of the electrical profession contend that 
this is the right and proper way of dealing with the 
problem. Large, cheap and efficient plants, they 
maintain, will meet these cases far better than a 
number of small stations, no matter with what plant 
they may be equipped. It may seem that there is 
scarcely room for two opinions about this matter, for 
it is an undoubted fact that marked economy may be 
gained by generating current on a large scale. But 
the acteptance of the view that the bulk supply is 
always preferable is not by. any means general. 
Just as some large business establishments have found 
it more economical *to*’generate their own current 
than to purchase it from an outside source, so may it 
sometimes prove advisable to erect an independent 
station for the supply of certain of these small places. 
Where the two alternatives have to be considered the 
matter should be dealt with by someone thoroughly 
familiar with both schemes. It may happen that 
the village or town in which current is needed is a 
considerable distance from the company’s station, 
and the company may not be at all anxious to provide 
a small supply at anything like the usual rates. The 
load, moreover, may not be of the particular variety 
the company desires. What some people seem to over- 
look when quoting the low prices at which some of 
these large companies offer current is the fact that 
asarule the cheap units referred to are only delivered 
to the council’s or company’s switchboard and 
not to the consumers. The distribution of current 
and the collecting of accounts is left to the local 
people themselves. To the price of current supplied 
must, therefore, be added the usual distribution, 
metering, and sub-station costs. Evidently this ques- 
tion of deciding whether’ current shall be generated 
locally or obtained from an outside source is one which 
in some cases calls for most careful consideration. 
That the bulk supply will be advantageous in a good 
many instances there is not the least doubt, but where 
such supplies are* available the isolated plant is not 
necessarily ruled out. 








A NEW 17,500-TON FLOATING DOCK AT 
HAMBURG. 


So far as our information goes, the Vulkan Company, 
of Stettin—or to give it its complete title, the Stettiner 
Maschinenbau A.G. “ Vulkan”’—has at its new ship- 
building yard on the northern bank of the island of Ross, 
Hamburg, four floating docks for the repair of merchant 
and navaliships. One of these is 433ft. long and 70ft. 
wide, to take ships of 6000 tons displacement. A second 
has a length of 510ft. and a clear width of 82ft., to take 
ships of 11,000 tons displacement. A third dock has a 
length of 723ft. 9in., an overall breadth of 140ft. 9in., and 
a clear width of 108ft. 6in. It is of the bolted sectional 
type, and was designed to lift a vessel displacing 35,000 
tons and of a maximum draught of 32ft. 9in. Prior to the 
outbreak of war three of the four sections into which this 
dock is divided were actually built, and it is not definitely 
known whether the fourth section has yet been added. 

A fourth dock was, however, introduced into the service of 
the “‘ Vulkan ” company at the Hamburg yard just prior to 
the war, and this new dock is illustrated in the accompany- 
ing engraving. Like the other docks aforementioned, 
it was designed by Clark and Standfield, consulting engi- 
neers, of Victoria-street, Westminster. .It is 605ft. 3in. 
long inside and 85ft. clear beam, and is capable of lifting 
in 90 minutes, from the time of touching the keel blocks, a 
vessel displacing 17,500 tons and of a maximum draught of 
28ft. over the blocks. This dock is in two sections, which 
is somewhat unusual, but as each of these sections may 
be lifted by the 11,000-ton offshore dock at Hamburg, 
there was no necessity to make it self-docking. The 
dock was provided with an unusually large number of 
bilge blocks at the express wish of the ‘“ Vulkan,’ Com- 
pany. The design of these blocks differs from the ordinary 
type, they being, in fact, a modification of the beam type of 
bilge-shore used on off-shore docks. In each case the 
bilge-shore proper consists of a steel or timber beam 
hinged at the end nearest the centre line of the dock and 
provided with means for raising and supporting the 
outer end. The off-shore type is worked by a steel rack 
actuated by a worm and pinion, passing down through a tube 
inthe pontoon. This, in cold situations like Hamburg, has 


the disadvantage of getting blocked with ice, and is some- | 


what troublesome to thaw out. In the present dock 
the outer end of the shore rests upon a strong steel carriage 
with four wheels at the bottom, running on the pontoon 
deck, and two wheels at the top, upon which rests the steel 
beam. This carriage can be run in or out by means of a 
chain passing over a pitch wheel worked by an electric 
motor. The range of action of these shores is considerable, 
so that no special blocking is required, whatever be the 
shape of the ship to be dealt with. The lower portion of 
each keel block is of steel, the upper being of timber, as 
usual. This does not give quite the same cushioning 
effect as with timber alone, but has the advantage of 
making the keel blocks easily movable, so that they may 
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be concentrated in the neighbourhood of the heel of the | 
vessel with a very long overhang, or it enables them to be | 
easily moved out of the way in the event of repairs being | 
required to the keel. Propellers are handled by means of | 
steel derrick poles worked by the capstans of the dock. | 

Another interesting feature in the design of the dock is | 
that it is pointed at one end and square at the other. | 
This was done to enable it to be moored at right angles 
to a quay, and to afford easy access to the same, the pointed | 
end being, of course, away from the shore. The moorings | 
are carried under the dock, so that they may run no risk | 
of being fouled by passing craft. The use of mechanical | 
stokers for the boilers was decided upon in order to 
minimise labour costs, and this is claimed to be the first | 
instance wherein use has been made of mechanical stokers | 
on a floating dock. It is generally considered inexpedient | 
to lay out this extra capital required for a set ot boilers | 
which are in use only for a few hours weekly. The dock was | 
built by the Flensburger Schiffbau-Gesellschaft, and the | 
engraving shows it in course of delivery from Flensburg | 
to Hamburg. 








THE LINKING-UP OF POWER STATIONS. 


A SHORT time ago, in the course of a discussion at the 
Manchester meeting of the Institution of Electrical | 
Engineers, Mr. J. A. Robertson, the chief electrical engineer 
of Salford, was responsible for a suggestion to inter- 
connect the principal power supply systems in industrial 
districts such as Lancashire. Suggestions had previously 
been made from time to time of a somewhat similar kind 
which would involve enormous expenditure for the building 
and equipping of large central stations, and this idea was 
not generally favourably considered. By linking up the 
various large sources of power existing in industrial 
centres the objection on the ground of expense is largely 
done away with, and a considerable all-round economy 
could be effected. Since Mr. Robertson made his sugges- 
tion the matter has been taken up for consideration by 
the Municipal Electrical Association of Lancashire, and | 
a committee has been formed to prepare a scheme for the 
inter-connection of the principal supply stations of the 
counties of Lancashire and Cheshire. The committee | 
comprises Messrs. S. L. Pearce, Manchester ; B. Welbourn, | 
Prescot; J. A. Robertson, Salford; C. C. Aitchison, | 
Rochdale ; 8S. E. Britton, Chester; H. Dickinson, Liver- 
pool; E. H. Edwards, South Lancashire Tramways 
Company; R. Blackmore, Stalybridge; J. Purrett, | 
Lancashire Electric Power Company; 8S. J. Watson, | 
Bury; P. P. Wheelwright, Blackpool; and Mr. J. A. F. 
Aspinall, Lancashire and Yorkshire Railway Company. | 
It will be noted that the members of the committee | 
represent most of the important power installations in | 
the two counties concerned, and the area has been divided 
into the following districts :—Manchester, inner; Man- | 
chester, outer; Stalybridge and* Oldham; Liverpool ; | 
North Lancashire; and Cheshire... Sub-committees have | 
been formed to deal with the above districts, and to obtain | 
the necessary teehnical data, which it is hoped to compile | 
and tabulate at an early date. When this work has been | 
accomplished a central board will review the scheme as a 
whole and present a report, including an estimate of the | 
costs to the various bodies interested. 

The Railway Department (Coal) of the Board of Trade, 
recognising the advantages possessed by this scheme, has 
now addressed a letter to electric supply authorities 
drawing attention to the considerable saving which could 
be effected in fuel by the adoption of arrangements for 
inter-connection and joint working of power installations. | 
With such a recommendation behind the scheme the 
Committee should be greatly encouraged. It will now 
push on with its report and thereby enlist the valuable 
services of the Local Government Board with regard to 
the financial side of the question. 











ORGANISATION OF THE BRITISH ENGI- 
NEERING INDUSTRY. 

A GENERAL meeting of the supporters of the scheme for 
the above object was held on Tuesday afternoon last at 
the Engineers’ Club, when certain resolutions were unani- 
mously carried which will enable the promoters of the 


organisation to go forward with their work with renewed | 


energy. The meeting was well attended. Alderman Walker 
presided, and in a very able and concise speech reviewed 
the work which had already been done, and placed before 








those present the position of the organisation. Since the 
last meeting was held the Committee has endeavoured 
to give effect to the ideas and devices then explained. 
At the meeting on Tuesday it asked those present 
to confirm the further proposals contained in a 
memorandum laid before the supporters. It was ex- 
plained that negotiations with existing, and with promoters 
of new, associations were in progress with the object of 
securing co-operation, and the prospects of agreement 
were good. The chairman explained that the Committee’s 
efforts had been well received on all hands. The Com- 
mittee, Mr. Walker said, was of opinion that the manu- 
facturers were the backbone of the industry, and they 
ought to be the first to be organised, as with them must 
rest the ultimate controlling power. The Committee was also 
of opinion that there were other interests than the purely 
manufacturing which must be included in any scheme that 
was to be completely representative of theindustry. These 
interests include (1) engineering concerns, other than 
manufacturing, (2) engineering departments of public 
services and companies, (3) individual engineers, and 


| (4) allied industries. The following, resolutions were 


proposed and unanimously adopted :—(1) “That this 
meeting approves the steps taken to organise British 
engineering industry by the Council appointed on the 6th 
December, 1915.” Proposed by Mr. Joseph Adamson, 
seconded by Mr. H. Hollindrake. (2) “‘ That this meet- 
ing approves the formation of an association on the lines 
advocated in the memorandum circulated, with power 
to negotiate, and if advisable to amalgamate or combine 


| with existing or projected associations ; and this meeting 
| pledges itself to support such an organisation.’ Pro- 


posed by Mr. F. J. West, seconded by Mr. Daniel Adamson. 
(3) ‘“‘ That those firms who have promised their adhesion 
and support to the organisation be asked to subscribe to 
the funds of the new association, and to make forthwith 
a minimum payment of £5 on account of their first year’s 
subscription towards preliminary expenses.” (4) ‘* That 
the existing committee be empowered to give effect to 
the resolutions passed at this meeting.” 

The hon. secretary of the organisation is Mr. E. L. Hill, 
the Engineers’ Club, Manchester. 
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NARROW GAUGE PETROL LOCOMOTIVE FOR RUSSIA 


























Ye) 


7) 
i” To top of Cab 


&s 





H ; Soareade on : 


ape daihge > 




















eares 0+ 9 - 
ee eee 





ENGINEER” 





SOME SMALL AMERICAN PETROL LOCO- . The main frames are of the cast steel bar type, and are ; of 7in. They have to run successfully with petrol of a 


MOTIVES. | generally similar to those used in steam locomotive prac- | specific gravity of 0.77. : : 
D h f ¥ , = | tice. The driving wheels have cast iron centres with steel} In most of the petrol locomotives manufactured by the 
URING the past few years the petrol locomotive has | tires shrunk on. The driving wheel and jack shaft pins | Baldwin Company a self-starter is provided, and has gener- 
been steadily growing in favour and widening its fields of | are of hammered steel, hydraulically inserted. The | ally been found well-nigh indispensable on the 7-ton 
application in the United States. There are several | journal boxes are split horizontally, and held together by | sizes, which are somewhat difficult to start by hand, espe- 
reasons for this. For instance, the petrol locomotive in | through bolts. They are of cast iron and lined with bronze. | cially in cold weather. Self-starters are, however, not to 
a; Sappho a hoceraar rag bane gpreesbrr-sng for | The locomotive is supported on coil springs of oil-tempered | be fitted to the Russian locomotives. 
’ m p 10ns, in | steel. 
and about quarries, at brickyards, around timber mills, : and water 
4 bonne Ents ag = ware — —- be — PB rar aggro eg pardevages ny ag Sry cr phcandbarad 
peeds. mong the firms which have under- | : : + 3 rela 7 
taken the manufacture of locomotives of this class is the | Orr te cnet cone bedling contition =: sostent| THE PRODUCTION OF HIGH POTENTIAL 
win Locomotive Works, which has now had some | DIRECT CURRENTS. 
years’ experience with them. | } . . . . 
my this firm’s engines—views of several of which, as | | es aooud , serpents ud capeciatty the Pacer ag 
well as an underframe, are given on 480—a vertical | 3 : . 
four-cylinder engine drives & small on pinion which is | prone nie Be Nathan age grt Anse ay ce = gpa at 
constantly in mesh with the two large bevel gears on an | that will furnish from 1 to 50 kilowatts at pressures 
intermediate countershaft—see engraving. With the engine | between 10,000 and 200,000 volts. The General Electric 
fly-wheel friction clutch engaged, the large bevels run, of | 
course, in opposite directions. These bevels run loose on | 
the intermediate shaft, except when one or the other is | 
engaged by a forward and reverse jaw clutch arranged | 
midway between the bevel gears. This construction is 
simple, yet positive, and provides for thie operation of the 
locomotive in either direction. Two spur gears of different 
diameters are keyed fast on the intermediate shaft, and 
are constantly in mesh with corresponding high and low- 
speed gears fitted on the jack or driving shaft, directly 
under the intermediate shaft. The two jack shaft gears 
run loose, except when one or the other is engaged by a 
high and low-speed jaw clutch placed centrally on the jack 
shaft. On this same shaft there are the driving cranks 
which are connected to the driving wheels by coupling rods. 
= chains aud other delicate mechanism are dispensed 
with. 
The engines used in this firm’s petrol locomotives are | : 
water cooled. The crank shafts and connecting-rods are | 
of drop forged steel, the former being groynd to size and | TRANSMISSION GEAR 
supported by five main bearings. These bearings are cast 
in steel dies and are of nickel babbitt. The cylinders are| . : sigh oe oe 
ground after being bored and are interchangeable. The circulation of air is maintained by a fan driven from the 
pistons are annealed after being machined, and are finally | engine. The fuel tanks are of seamless drawn steel, and 
ground to size. They are of considerable length, though | they are tested to a pressure of 300 Ib. per square inch. R 
light in weight, and are fitted with excentrie lap-jointed | They are fitted over the hood, so that the fuel may feed | 
packing rings, which are ground on three sides. The | by gravity to the carburetter. The exhaust is led to the <x} 
exhaust valves are arranged centrally in the cylinder heads | top of the locomotive and into a large muffler, and the “100000 = 7 
and are completely water jacketed. The inlet valves work noise of the discharge of the gases into the atmosphere is rerwmew tilts DC: 9000 
in side extensions of the cylinders, and both the inlet and said to be hardly noticeable. High Volta, re 
3 ? ( a ‘ge Wigh Voltage 
the exhaust valves are driven from one cam shaft. This| When running under normal or rated load the con- o si 7 
4 os P THe Enaineca Swain Se 
sumption of petrol is given as being about one-tenth of a 


shaft is provided with three main bearings, and the cams 
are made of tool steel hardened and ground. | gallon per horse-power per hour, and the draw-bar pull in Fig. 1—CONWECTIONS FOR A Fig. 2- CONNECTIONS FOR A 
The gears, shafts, clutches and all other transmission | pounds with the high gear on a level line for a 15,000 lb. 100,000-VOLT SUPPLY 50,000-VOLT SUPPLY 
parts are enclosed in an oil-tight cast iron housing, which | locomotive is said to be approximately 1500 lb. 
constitutes a separate unit. The main clutch is of the Recently the Russian Government has ordered 350 loco- 
motives of this type from the Baldwin Company. They are | Company of America has developed a rectifying system 


multiple disc Hele-Shaw type, and is placed in the engine , 
fly-wheel. It is entirely self-contained, and the discs run | to run on a 75 ¢.m. (say, 29}in.) gauge, and are to weigh | which involves the use of the kinotron, a hot fila- 
in a bath of oil within the clutch housing. The alternate | 15,000 lb. when fully loaded. As will be seen from the | ment cathode and a metal anode, generally tungsten 
dises are of bronze and steel respectively, and the com- | drawing to which they will be built and which we give above, | or molybdenum, both enclosed in a glass bulb, which 
bined surface is made large for the horse-power transmitted, | this load will be carried on six driving wheels. There are | is, it is said, so thoroughly freed from gas by intense 
so that the engagement of the discs may be smooth and | to be two specds in both directions, i.e., four and eight | heating during evacuation that no gas phenomena 

appears even at 100,000 volts. The conductivity of the 


gradual, and so that the clutch can be slipped without | miles per hour. The motor is of the four-cycle type, and c ‘ 
excessive heating or undue wear. has four cylinders with bores of 54in. and a uniform stroke | tube is entirely uni-directional. This rectified current 
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feeds a high voltage condenser of such capacity that it 
can supply the desired current during the part of each 
cycle when it is not receiving current from the rectifier. 
The capacity used in the experiments was much smaller 
than that necessary to keep the voltage fluctuations 
within the desired range, with the result that these fluc- 
tuations which amounted to about 25 per cent. at full 
load were damped out by another small condenser and a 
small choking coil. The arrangement is shown in Figs. 1 
and 2. Single-phase alternating current at a periodicity 
of 2000 cycles per secofid. and at a pressure of 150 volts 
is supplied to a single-phase transformer T, which raises 
the pressure to 100,000 volts. From this transformer the 
current is fed into the kinotrons K, and K,, and the current 
is ““smoothed out’’ by the condensers C! and C* and 
inductances L, and L,, having capacities and inductances 
of .001 microfarads and 200 henries respectively. The 
voltage is measured by an ordinary voltmeter V in series 
with a 10-megohm resistance R. By this means it was 
possible to supply 5 kilowatts at any pressure between 
10,000 and 100,000 volts with a voltage fluctuation of less 
than 1 percent. This output, however, can, if desired, be 
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Fig. 3—THE KINOTRON 


more than quadrupled by the use of four kinotrons instead 
of two, and be still further increased by using three-phase 
alternating current. The generator is of the dynamotor 
type and has a capacity of 10 kilowatts, and operates on 
440-volt three-phase 60-cycle circuit. A description of 
the type of generator used will be found in the General 
Electric Review of January, 1913. The transformer, which 
is rated at 75 kilovolt-ampéres, has an air gap in the 
magnetic circuit, and when untuned takes a magnetising 
current of 75 ampéres. By the use of 50 microfarads, 
however, across the primary this magnetising current is 
reduced to about three ampéres. The employment of an 
open circuit transformer makes it possible to use only 
one-half of each wave without appreciably distorting the 
voltage wave. Moreover, by altering the capacity it is 
possible to vary the voltage over the entire range from 
40,000 to 100,000 volts. On the positive half of the cycle 
the current and voltage follow the alternating-current 
wave, the voltage drop in the kinotron being only 200 or 
300 volts. On the negative half the current is zero and 
the voltage drop in the kinotron is the full voltage of the 
alternating current wave. The kinotron offers two 
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Fig. 4—ARRANGEMENT OF CONDENSERS 


advantages over other types of high voltage rectifiers :— 
(1) It allows the current to flow in only one direction 
irrespective of the voltage. Hence, if used to charge a 
condenser it will feed current into the condenser, but will 
never take back current which it has given out. (2) 
Being free from all lag and having no moving parts it 
operates equally well at all frequencies. This is very 
important, as it allows the use of a high frequency 
generator, which greatly reduces the amount of capacity 
that has to be used. Fig. 3 shows astandard kinotron for 
rectifying 100,000-volt alternating current. 

Since no satisfactory condenser was obtainable, it was 
necessary to connect a large number of low-voltage con- 
densers in series. This introduced a new problem. When 
series condensers are used with alternating current the 
leakage in one direction is just as great as in the other 
direction, so that there is no tendency for the voltage to be 
unequally divided between condensers. With direct 
current, on the other hand, unless the leakage over each 
condenser is exactly the same, the tendency would be 
for the voltage to become more and more unequally divided 
between the condensers, until finally one would break down. 
The process would then be repeated with the condensers 
that were left. To avoid this, each condenser was provided 
with @ corona gap of such length that the leakage over it, 
at the voltage at which the capacity was rated, would be 
large as compared with all other leakage. Since the 
corona current increases very rapidly with the voltage, if 
the gaps are all equal, it is impossible for the voltage across 





" different units to vary by more than 1 per cent. The | 


arrangement is shown in Fig. 4. The condensers are 
insulated with paraffined paper, and each is rated at 
10,000 volts. us ten condensers are -connected in 
series. The gaps are formed by standard sewing needles 
spaced jin. apart, and in order to guard the points against 
injury in the event of current passing between them a 
small resist is ted in series with them. 

The high-tension winding of a 6600/110-volt 200-watt 
instrument transformer acted as a high impedance, 
whilst the 10-megohm voltmeter resistance consisted of 
1000 voltmeter spools, each having a resistance of 10,000 
ohms. When the current is flowing in one direction 
through the kinotron the resistance offered is in the neigh- 
bourhood of 1000 ohms, and when flowing in the opposite 
direction an infinite resistance is offered. The condenser 
C, is a simple electric reservoir, which absorbs energy 
from the transformer through the kinotrons during a 
small part of each cycle and delivers it to the circuit at a 
nearly constant rate during the remainder of the cycle. 














THE NORTH-EAST COAST IRON TRADEIN MAY. 





Tue outstanding feature of the iron trade during May 
was continued scarcity of iron. In order to meet the 
minimum needs of the home foundries it has been found 
necessary, not only to stop all exports to neutral countries, 
but also to curtail in some measure the shipments to the 
Allies. Nevertheless, under the admirable management 
of the Local Control Committee, it has been found possible 
actually to increase the total sent to France, while assuring 
adequate home deliveries, and the total shipments for 
May, even with the loss of the great bulk of neutral trade, 
were higher than for any previous month during the 
war. During the past two or three weeks the Government 
has exercised increasing pressure upon the ironmasters to 
increase the output, and has at the same time taken steps 
to facilitate the supply of the additional labour and 
material required. Hence the makers have been able 
to put in hand the necessary preparations for blowing in 
more furnaces, and during the present month it is expected 
that the production will be substantially increased. All 
speculative accounts have now been closed, and the 
warrant market is suspended for the duration of the war. 
The shipments of pig iron from the Cleveland district 
during May amounted to 67,880 tons—3072 tons coastwise 
and 64,880 tons abroad—as compared with 61,815 tons 
in April, an increase of 6065 tons. The exports in May 
last year amounted to only 18,215 tons, and in May, 1914, 
to 94,174 tons. The May total is the highest since the 
war began, exceeding the previous highest—November, 
1914—by 1867 tons. Of the total of 67,880 tons, no less 
than 44,067 tons went to France, this being a record 
figure, exceeding that of April by 9443 tons. 
received 3751 tons, as compared with 6500 tons, and China 
and Japan 4162 tons, as against 4307 tons. No less than 
4509 tons went to North America. There was a big drop 
in the shipments to Scandinavia. No iron went to 
Denmark and Norway, and Sweden received only 1969 
tons, as against 9043 tons in April. None went to Holland. 








A NEW SYSTEM OF DUST SEPARATION AND 
COLLECTION. 


For the separation and collection of all kinds of dust in 
factories and workshops there are two chief systems in 
use, namely, the cyclone system and the textile filter 
method. As usually applied, the cyclonic apparatus 
frequently fails to collect the whole of the dust, owing 
chiefly to the limitations imposed by the single collecting 
chamber. In this respect the textile or filter dust collector 














Fig. 1—TWIN CYCLO-PNEUMATIC DUST COLLECTOR 


gives all that can be desired, but naturally the resistance 
of the filter cloths to the passage of the air is considerable, 
and the power required to operate this class of apparatus 
correspondingly great. 

The firm of Thomas Robinson and Son, Limited, 
Rochdale, has recently evolved a novel design of machine 
with the object of combining the advantages of both 
systems, namely, perfect separation with a minimum of 
effort. A general view of the twin cyclo-pneumatic dust 
collector is given in Fig. 1, while Fig. 2 represents the 
same machine in sectional elevation and plan. It will be 
observed that the machine is self-contained, consisting of 
two cyclone collectors, each fitted with a fan BF fixed 
horizontally above the cyclone.. The collectors A A are 
coupled together in such a manner that the fan B on the 
intake side of the machine blows the air into an expansion 
chamber C, whence it passes to the second cyclone, 
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95 per cent. of the dust in the air being extracted in the 
first cyclone and deposited at E. The speed of the first 
fan is regulated so as to give an efficient exhaust for the 
machines, to which it is attached at the inlet D. Any 
dust remaining in the air after passing this cyclone is 
deposited in the expansion chamber C, where the air is 
momentarily held to allow time for the dust to settle. The 
second fan F revolves much more slowly than the first 
fan, for the purpose of controlling the velocity of the air and 
its final purification before passing away to the atmosphere 
at H, thus preventing the escape of the almost impalpable 
residue of dust, which is deposited in the second cyclone 
at G. This arrangement provides for the circulation of 
the air without the danger of setting up a baffle in the 
first cyclone, and as air friction is reduced to a minimum 
loss of power is averted. It has been found by the makers 
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Fig. 2—TWIN DUST COLLECTOR 


that this machine requires much less power to drive it 
than is necessary to operate the fan and filter type of 
collector when working under similar conditions. Chain- 
driven air-tight revolving valves J are placed at the bottom 
of the dust collectors for automatically discharging the 
dust. 

The idea embodied in: this machine of coupling together 
two cyclone chambers, each with its own fan, and the 
fans running at different speeds, is claimed to be quite 
novel. The results obtained seem to justify the means 
adopted. We have had an opportunity of inspecting 
one of these machines in operation in Messrs. Robinson’s 
works, and we noted the small amount of power consumed, 
as well as the efficiency with which the dust—sawdust 
in this case—was abstracted from the air. 








THE TRAINING OF GAUGE MAKERS. 





In our last issue we described and commented on one of 
the training centres for munitions workers which have been 
instituted and are being controlled by the Ministry of 
Munitions. We have since that time had an opportunity 
of inspecting another of these centres, which is devoted 
solely to the making of gauges and to the training of opera- 
tives to make gauges. The institution, in which the centre 
is housed, is another of the instructional colleges under 
the control of the London County Council. It was not 
specially equipped for gauge making, yet the ingenuity 
of those in charge of it has rendered possible the produc- 
tion of gauges, some of them of a highly intricate character, 
and all of them of extreme accuracy. The accuracy of 
the work which is being turned out leaves, in fact, nothing 
to be desired, and the gauges, which are made to order, 
are being largely employed in munitions factories. 

It is not of this part of the institution, however, which 
we desire to speak at the moment. It is of that portion 
in which men, who hitherto have had no acquaintance 
whatever with gauge making are taught this difficult 
work in order that they may in their turn become gauge 
makers, either in the actual institution itself or in some 
munitions works. In this direction the college is meeting 
with marked success. The students chosen for the work 
are those who show that they have a special aptitude for 
careful manipulation, but they are chosen from widely 
different trades and professions. Thus we saw working 
side by side a man who had been a professional photo- 
grapher, and another who was a silversmith. Both of 
these had, in their separate ways, the knowledge of the 
importance of accuracy, though they had acquired that 
knowledge by widely separated paths. The photographer 
knew the necessity for accurate focussing ; the silversmith 
that for the accurate fitting together of parts, Both of 








486 


THE ENGINEER 





JunE 9, 1916 





—__ 
these students were in the earlier stages of their tuition, 


and they were working on the same sort of gauges, and 
both were shaping exceedingly well. There was nothing 


roads, and for other public services the electric vehicle has 
of late been widely adopted. 
Nearly all the large local bodies in this country now 





-to differentiate to any marked degree the perfor 
of the two, and it was; we must admit, rather astonishing 
to us to find the mechanical sense so fully developed in 
the case of the photographer, whose business cannot have 
ealled for the use of such delicate tools as are required in 
gauge making. It was not so astonishing to see the silver- 
smith carrying out fine work, for his training must have 
been in that direction, although, of course, in different 
materials, and we believe it is from silversmiths and 
jewellers as a class that the most successful gauge makers 
have been produced. Nevertheless, as showing the 
skill acquired by the photographer in a short space of time 
we may say that on inquiry as to whether he had spoilt 
any material in the course of his work, we were informed 
that this was not the case, and we ourselves saw him com- 
pleting the final processes of adjusting a gauge to a check, 
he having previously made the check itself. 

The training through which the students pass follows a 
regular course. They begin on simple flat gauges, and 
then pass on to gauges which have to be accurate in several 
directions, to gap gauges, and to round and taper gauges. 
They are taught how to draw and how to use the necessary 
mechanical tools as well as the many hand tools and con- 
trivances, and also how to make any special tools which 
may be required, and to do the forging of any special 
forms of gauges. In fact, as far as we could observe, the 
training is of the most practical type, and the teachers were 
evidently men of high skill with the faculty of being able 
to impart their knowledge to others. There is no doubt 
that the Ministry of Munitions was most fortunate in having 
to hand these technical training schools with their skilled 
staff. Without them it would have been quite impossible 
to arrive at the excellent results which have been achieved. 

The length of training of the gauge maker naturally 
varies with the personal ability of the student and with 
the type of gauge, but in all cases it is wonderfully short. 
The students work longer hours than do those in the 
centres devoted to the general training of munitions 
workers. The week consists of forty-four hours. Up to 
the 20th May twenty-eight students had received certifi- 
cates as accomplished gauge makers, and of these twenty- 
seven are known to have entered factories. 
date there were thirty-six students undergoing the course 
of training at the centres in London at which this parti- 
cular instruction is being given. 








THE AIR INQUIRY. 





THe Government Committee which is inquiring into 
the charges made against the administration of the Royal 
Flying Corps has adjourned until June 21st, after having 
met in public five times. The evidence so far heard has 
been of a general and, so to speak, political nature, but the 
charges touch upon the policy of the Royal Aircraft 
Factory in the matter of design, and to this extent engi- 
neering matters areinvolved. Nothing of a very specific cha- 
racter, however, has yet been placed before the Committee 
on this head, although apparently the charge is that those 
responsible for the management of the Royal Aircraft 
Factory discourage outside designs, but the Committee 
is admittedly placed in a very difficult position by the 
acknowledged inability of those who have given evidence, 
so far, viz., Mr. Joynson Hicks, Lord Beresford, Lord 
Montagu, Mr. Arthur Lynch, and Sir Alfred Mond, to 
put forward the names of their informants. That com- 
plaints have been made, for instance, of the managers of the 
Royal Aircraft Factory being designers, and at the same 
time judges of designs submitted from outside is evident, 
and Lord Montagu, in particular, desired that the De- 
partment should be released from that anomalous position, 
holding that it would be difficult for it to admit that a 
design from outside was superior to what was being accom- 
plished in the factory. Both Lord Montagu and Sir 
Alfred Mond spoke of having received complaints from 
the trade on this point, and the latter mentioned a well- 
known firm which offered an aeroplane engine to the Royal 
Flying Corps which was not accepted, whereas the Royal 
Naval Air Service accepted it, and is now using the engine 
with quite satisfactory results. On the other hand, Sir 
David Henderson, who represents the Royal Flying Corps 
at the sittings of the Committee, hinted in questions on 
this point that there is a larger degree of co-operation 
between the two services than is generally imagined, and 
that an incident such as that referred to might be due to 
a settled policy of allowing the Royal Naval Air Service 
to test new engines, and for the Royal Flying Corps to 
acquire them through the R.N.A.S. It was also stated 
by Sir David that private designs are submitted to him- 
self and not to the Royal Aircraft Factory, and the 
suggestion that the Royal Aircraft Factory acts as judges 
of its competitors’ work was strongly resented. In fact, 
he characterised the suggestion as being without founda- 
tion. Sir David himself will give evidence later. Mean- 
while the Committee has adjourned for the comparatively 
long period mentioned in order to give Mr. Pemberton 
Billing an opportunity to prepare his evidence. 








ELECTRIC VEHICLE PROGRESS DURING THE 
WAR. 

WHILST it is true that electric vehicle makers have been 
hampered by the unfavourable conditions arising from the 
war, upon the whole progress has been extremely satis- 
factory. The war has given rise to a call for battery 
vehicles. The large demand for horses and petrol wagons 
at the front, and the withdrawal of many skilled drivers 
from their usual occupations have been the means of 
stimulating the electric vehicle industry. Inexperienced 
youths and women can quickly be taught to drive an 
electric van, and large business concerns which have hitherto 
employed petrol and horse vehicles have, as a result of 
present conditions, been compelled to consider the possi- 
bilities of electric transport. But recent progress has not 
by any. means been confined to this field. For dust and 
refuse collection, street cleansing, road sweeping, fire 
escape conveyance, the cartage of materials for making 
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P an electrical power plant, and are in a position to 
supply charging current at cheap rates. By adopting 
electric transport themselves many of these anthorities 
are demonstrating to tradesmen and others that the 
electric vehicle is sound, and devoid of the trials and 
troubles once associated with the system. Some elec- 
tricity committees have not only given the lead by 
purchasing electric vans and wagons for doing as far as 
possible all their own cartage and general utility work, 
but have also endeavoured to get respective tramway 
departments to employ electric power wagons and electric 
omnibuses as feeders to the tramway service. The more 
enterprising municipal electrical engineers have utilised 
to their utmost the electric vehicle for demonstration and 
general advertising purposes. No fewer than 33 public 
bodies in different parts of the country have purchased 
electric vehicles of various types. They are in use at 
Glasgow, Edinburgh, Liverpool, Blackburn, Croydon, 
Ilford, Derby, Belfast, Southend, South Shields, York, 
West Bromwich, Loughborough, Grimsby, Ipswich, Heston 
and Isleworth, Rathmines, Birmingham, Newcastle, West 
Ham, St. Marylebone, Stepney, Poplar, Bootle, Hereford, 
Brighton, Wolverhampton, Southampton, and Dover. 
The London County Council and the City of London 
Corporation have also adopted them. 

The Glasgow Corporation was one of the first public 
bodies to purchase an electric van. About two years 
ago the Corporation placed an order for a one-ton Edison 
van for general departmental cartage purposes. In 
service it proved so satisfactory that it was decided 
to dispense with all horse cartage, and three other 
electric vans have been bought. One is for a load 
of half a ton, another for 1} tons, and the third 
for 3 tons. They are all equipped with Edison batteries. 
These vans have only just been delivered, and nothing 
has yet been said about their performance; but there is 
no doubt that they will fulfil their duties every bit as well 
as the osiginal one-ton van. Edinburgh has followed the 
example set by Glasgow by ordering a 30-cwt. electric 
vehicle, which will be used for cartage work in connection 
with the electrical department. The Liverpool Electricity 
department has placed an order for a two-ton van, to per- 
form similar service to the vans in use at Edinburgh and 
Glasgow. The Blackburn and Croydon electrical under- 
takings have had electric vehicles running about their 
respective districts for some time—the former for about 
two years. At both places goods and passengers are 
carried at all hours of the day and night. 

Electric tower wagons at Belfast, Derby, and Ilford are 
doing excellent service. For work of this kind electric 
propulsion is very advantageous ; in fact, it is said that no 
other form of tower wagon lends itself so readily to the 
gentle inching and gradual adjustment necessary when 
manceuvring into position in a busy or congested thorough- 
fare. The electric omnibuses which are acting as feeders 
to several tramway systems in different parts of the 
country have also met all expectations, and there is reason 
to believe that these omnibuses will eventually be used on 
an extensive scale. At Loughborough an omnibus 
company which has hitherto employed petrol vehicles 
has recently placed an order for an electric omnibus, with 
the option of taking three more of the same type. Expe- 
rience gained with an electric omnibus at Southend has 
led the Corporation to place orders with the Edison 
Company for three other battery omnibuses. It has been 
found in this particular locality that electrical operation 
results in a net saving of 24d. per ton-mile. 

At South Shields electric omnibuses have proved equally 
satisfactory, and the authorities are seeking powers to 
extend their use into adjoining rural districts. With the 
York omnibuses we need not deal, for they have been 
referred to on previous occasion. There are now four 
electric omnibuses at York, and a similar number will 
shortly be delivered at West Bromwich. All the above 
vebicles were supplied by the Edison Company, and 
are fitted with Edison nickel iron alkali cells. But 
other firms have not been idle. The General Vehicle 
Company, for instance, has recently delivered to the 
Surveyor’s department of the Ipswich Corporation a 
general purpose three-ton tip wagon, the body of which is 
removable, so that = water tank can be substituted in dry 
weather. This firm, as our readers are aware, generally 
fits its vehicles with the Chloride Companys Ironclad 
Exide cells. An electric watering cart, with a capacity 
of 750 gallons, has also been built by the General Vehicle 
Company for the cleansing department of the Blackpool 
Corporation. So far as the chassis and electrical equip- 
ment. are concerned, this vehicle is practically identical 
with the Ipswich wagon. 

It remains only to add that the Metropolitan Asylums 
Board, the Londun County Council, and the Port of London 
Authority have all been making use of battery vehicles 
for some considerable time. That results are satisfactory 
is evident from the fact that repeat orders have been 


placed. 








TECHNICAL COLLEGE FOR CLEVELAND. 





THERE is every appearance that the much-anticipated 
Technical College at Middlesbrough for the furtherance of 
the metallurgical industry and development of the district 
will be an accomplished fact before long. In his presi- 
dential address at the beginning of the session of the 
Cleveland Institution of Engineers: last autumn, Colonel 
Hawdon urged that if we were to retain and extend our 
iron and steel trades after the war it was vitally important 
that immediate attention should be given to the question 
of providing for this great district greater and fuller 
education on the technical and scientific side. Colonel 
Hawdon was ably and energetically supported by Dr. J. 
E. Stead, F.R.S., who himself offered a sum of £500 as 
the nucleus of a fund for the erection and equipment of a 
metallurgical laboratory. Subsequently the co-operation 
of the Middlesbrough Education Committee was obtained, 
and numerous meetings have been held to press forward the 
object in view, while Colonel Hawdon and Dr. Stead 
enlisted the sympathy and support of the leading iron- 
masters and manufacturers of the district. Already a 





considerable sum had been raised or promised towards 
the fulfilment of the object in view, and the important 
question to be considered was the scope of the undertaking 
as a beginning. Neighbouring educational authorities 
were brought into counsel, and during the past two weeks 
things have moved so rapidly that a way has been paved 
for an undertaking in every way adequate to the great 
purposes in view. At a meeting on Monday it was 
announced that Mr. Joseph Constantine, of Harsley Hall, 
head of the Constantine-Pickering Steamship Company, 
had made the munificent offer of a sum up to £40,000 for 
the erection of a building. This was supplemented by a 
promise by Sir Hugh Bell on behalf of the firms with which 
he and Mr. A. J. Dorman are associated, of a further 
£10,000, and the announcement of a donation of £5000 
by the firm of Sir B. Samuelson and Co., Limited. Thus 
with smaller gifts nearly £60,000 has aready been raised, 
and though an even larger sum is required, the realisation 
of the long-cherished dream, the erection of a well-equipped 
technical college, is now within sight. It is proposed 
that the building when completed should be designated 
‘*The Constantine Technical College,’’ and vested in the 
Middlesbrough Corporation as the educational authority, 
the upkeep to be provided for by Government grants, 
students’ fees, and the balance from the local rates. 








PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent. ) 
Remarkable Iron Trade Figures. 


Tue figures under which the ironworkers are 
this week receiving an increase in wages of 7} per cent. 
are very remarkable as showing the rapidly rising prices 
which the manufactured ironmasters are realising in 
this part of the kingdom for their products. The 
accountants to the Iron Trade Wages Board have shown 
that during the two months ended April last the net 
average selling price for all descriptions of rolled iron was 
£13 ls. per ton, which compares with £12 4s., the figures 
for the opening two months of the year, or an advance of 
no less than 17s. perton! So large an increase in so short 
a time is amazing, and is only another evidence of what 
was previously fairly plain, that iron trade prices are 
going to very astonishing lengths at date. An analysis 
of the document upon which the current rise in wages is 
founded is equally interesting. It shows that bars alone 
obtained an average on the market of £12 14s. 4d. per ton, 
against £11 18s., which was the sales price in January and 
February ; angles and tees brought £13 7s. 9d. per ton, 
against £12 10s. 7d. in January and February; plates 
and sheets £15 4s., contrasted with £14 7s. ld. two months 
earlier; and hoops, strips and other miscellaneous mill 
products realised £13 16s. 24d. per ton in March and 
April last, compared with £12 16s. 8d. in the previous 
bi-monthly reckoning. The puddlers will now be receiving 
an average of 15s, 9d. per ton, a figure previously unheard 
of, and one of which in all conscience the men should be 
very proud. In recognition of such an enormous wage it 
may well be hoped the ironworkers will assist the iron- 
masters by sticking at the furnaces with increased vigilance. 
In the last five months they have now received a total 
wages advance of 25 per cent.! Could any testimony be 
more convincing of the marvellous times which ironworks 
labour is just now experiencing. A satisfactory feature 
of the statistics is that the output of bar iron shows an 
appreciable expansion. The total make of all sorts was 
31,766 tons, an increase of 1400 tons in the previous 
return. Of the aggregate bars stand for 22,300 tons, 
against 21,000 tons in January and February, and hoops, 
strips, &c., supplied 7992 tons of the total, against 7480 
tons previously. 


Firm Manufactured Iron Market. 


With such exceptional wages conditions prevail- 
ing as I have just stated, it is not surprising that the 
manufactured iron market should wear a very firm tone. 
Ironmasters who are not under control are already quoting 
more money. Common flat bars are being quoted by some 
firms at nearly the same price as merchant bars. The differ- 
ence is at most 2s. 6d. per ton, and this concession only 
applies to big orders. us it comes about that nut and 
bolt iron is this week commanding £13 12s. 6d., delivered 
Birmingham, f.o.t. and net, or only 2s. 6d. per ton less 
than the standard quality of unmarked bars. Ordinary 
trade buyers find it useless approaching ironmasters, 
whose books are full up for three gr four months with 
orders held direct from the Government or from firms 
which are Government contractors. Offers of business are 
altogether in excess of what makers are prepared to 
undertake, and frequent refusals to accept orders for any- 
thing except Government work are met with on Birming- 
ham Exchange. Staffordshire marked bar houses have 
booked contracts over a very long period for best iron, 
mostly for Admiralty and Army purposes. Marked bars 
remain at £15, with £15 12s. 6d. as the quotation for the 
Earl of Dudley’s iron and £16 for Messrs. John Bradley 
and Co.’s Stourbridge brand of bars. Hoops keep at 
£17 5s. to £18 5s. per ton, nail rods £17, and tube strip 
£14 15s. per ton. Galvanisers note with much satisfac- 
tion the great reduction in the value of spelter. This 
metal is now down to £75 and £80 per ton delivered Bir- 
mingham, and the drop promises to assist the galvanising 
industry considerably. But the scarcity of steel con- 
tinues the more serious obstacle to production, and prices 
of galvanised sheets do not yet show much ease. Quota- 
tions are still named at £28 to £30 for 24 w.g. sheets, 
f.o.b. Liverpool, packed in bundles, and black sheets 
remain at £18 to £18 10s. for plain (merchant) doubles, 
corrugated black sorts £19, and painted sheets £20 per 
ton. 


Maximum Price Prospects. 


The probability of higher maximum prices being 
conceded to makers by the Ministry of Munitions at the 
end of this month is being energeticaly canvassed on - 
Birmingham Iron Exchange. Some of the South Stafford- 
shire pig iron makers openly declare that unless the schedule 
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is raised the furnaces cannot continue to carry on, and natu- 
rally the mere ag. PO of having to pay more for pig 
iron is extremely disconcerting to manufactured iron- 
masters and finished iron consumers. The pig ironmakers’ 
grievance is that the original scale agreed upon with the 
Ministry was to last until Aprilonly. During the extension 
given to it by the Authorities the price of hard blast 
furnace coke has advanced from 24s. to 25s. 8d. per ton 
at the ovens. Stress is also laid upon the advance in the 
blast-furnacemen’s wages of 25 per cent. since the begin- 
ning of the year. Though makers appear to have a good 
case for revision at the end of June, consumers on the 
Birmingham Exchange, if I must tell the truth, do not 
attach much weight to the agitation. It is considered 
that to raise the official maximum prices of pig iron just 
now or in three weeks’ time would, apart from other con- 
siderations, entail such widespread unsettlement in respect 
of manufactured iron and steel and some other depart- 
ments that the Ministry will hesitate to yield to the 
representations for revision which the pig iron makers are 
making to them. In some branches of the raw iron 
market there is this week a disposition by producers to 
make the best of things as they are, and, though there is 
no pressure to sell, order books at the blast-furnaces are 
being judiciously added to as occasion offers. 


Pig Iron Prices. 


The chief inquiry at date on the raw iron market 
is for Staffordshire part-mine forge iron and Derbyshire 
sorts. There is also a capital demand for foundry iron, 
a great deal of which is wanted by founders engaged on 
contracts for the Admiralty. Prices are firm all round 
at the maximum basis, and in some cases, so anxious are 
consumers to get deliveries, prices much in excess of the 
official schedule are offered and accepted. Open market 
quotations may be named as :—Staffordshire part-mine 
forge iron, 92s. 6d. per ton; Derbyshire forge iron, 91s., 
delivered to consumers in this district; Staffordshire 
— iron, £8 to £9 per ton; and Northampton forge, 
88s. 6 


The Steel Trade and Dear Material. 


Steel occupies a very curious position. The 
Government is commandeering the entire output of most 
cf the works in this district. Yet these establishments 
are months in arrear, and in many cases see no prospect 
of accepting domestic contracts. Little new business, 
therefore, is passing. Substantial orders ior plates are 
on the market, but it is extremely difficult to place the 
business, owing to the large call on the mills for steel 
bars and also to the congestion at other mills on rolled 
small gauges. Joists and sections are still quoted £11 2s. 6d. 
f.v.t. and net (maximum price) ordinary plates £11 10s. 
f.o.t. and net, and boiler plates, fin. and on, £12 10s. f.0.t. 
A striking example of the difficulty of obtaining material 
is furnished in respect of wire rods. Before the war 
this material could actually be bought at what to-day 
sounds like the absurdly low figure of £5 perton! At the 
present time unpointed wire rods are quoted at £22 to 
£25 per ton. Finished wire is not selling at more than 
£29 per ton (basis; for the regular standard sizes, so it is 
easy to see that the current wire rod price is almost an 
impossible quotation. Certainly it is so when the full 
£25 is demanded, and American sellers who are asking 
this price are quite off the market. The inability of makers 
to pay the present price of rods is cutting down the pro- 
duction of wire by the Birmingham mills, and may compel 
some of them to cease operations. Hence the seriousness 
of the current raw material situation. Billets and sheet 
bars occupy an artificial position. Supplies are not to 
be had except under the certificate of the Ministry of 
Munitions. It is reported that some business is passing 
in American billets, but the price named, £14 15s. to £15 
per ton delivered in this district, restricts sales within 
narrow limits. I is really impossible that there can be 
any other issue. Defective billets of native make are 
being offered to consumers in considerable quantities on 
Birmingham Exchange at £10 10s. to £12 10s. per ton. 
It is a class of material that would find no buyers were 
trade at the normal since the stuff being offered is high in 
carbon. In their present extremity, however, many 
consumers are finding means to utilise it, and so sales 
are passing fairly freely. Ingot steel is satisfactorily 
coming to hand at date against orders placed a short time 
ago. As much as £8 is being asked for heavy wrought 
iron piling scrap to be rolled down into billets and bars 
for best manufactured iron manufacture. Ferro-manganese 
is quoted £25. 


Industrial Fatigue in the Engineering Trades. 


Engineering and other heavy establishments in 
the Birmingham district are gaining valuable experience 
upon the question of industrial fatigue. The effect of 
working at overpressure has been to establish distinctly 
that output ultimately suffers. It is found by the 
managements—and foremen confirm this--that it is 
possible to attempt too much, and master engineers in 
this city are becoming alive to the danger. Continuous 
working on the two-shift and three-shift systems is now 
being pursued in certain of the big works. _ For the rest, 
it is found to be good economy to reduce overtime to a 
few hours per week, and to give the men the usual week-end 
break. One Birmingham firm which has recently made a 
series of careful tests regarding this matter found that 
working excessive overtime gave no increase in the normal 
output of 80 per cent. of the operatives. In the case of 
10 per cent. there certainly was an increase, but it was to 
a great extent counterbalanced by a decreased efficiency 
in the remaining 10 per cent. 








LANCASHIRE. 
(From our own Correspondents.) 


MancuzsteR, Thursday. 
Iron, Steel, and Metals. 


. THE general position in the iron and_ steel 
markets does not seem now to be capable of any sudden 
change, and the feeling all round is very dull, notwith- 
standing the enormous consumption of metal which is 





going on. The small consumer finds increasing difficulty 
in obtaining supplies, and this difficulty is now accen- 
tuated by the disposition on the part of merchants to 
curtail their operations. The Ministry of Munitions 
has repeatedly declared that it has no desire to interfere 
with legitimate merchant business, and indeed it would 
be incredibly foolish to entertain any such desire ; but, 
as a matter of fact, the legitimate business of merchants 
is interfered with. 
Pig Iron. : 

The market for foundry iron in Manchester is 
very dull, and neither buyers nor sellers show any disposi- 
tion to do anything. Makers expect to be allowed to 
charge another 5s. per ton next month, and do not want 
to deliver more iron than is necessary during June. Con- 
sumers would take more iron in June if they could get it ; 
but there is no advantage in buying for July and August. 
Derbyshire No. 3 is generally quoted at 94s., although 
here and there a lot can be bought at 93s. 6d., and perhaps 
at 93s. No Lincolnshire iron is being offered now, and 
holders of Staffordshire iron will not sell under 94s, 6d. 
This is no doubt an anticipation of the expected advance 
in Derbyshire which, if it comes, will enable Staffordshire 
iron to be sold here at the full maximum price of 97s. 6d. 
With regard to Cleveland iron the difficulty about the 
certificate stands in the way of new business, and so 
far as I can ascertain nothing is being done. Apparently 
the Committee is not desirous of distributing any iron, 
and perhaps Cleveland makers, like Derbyshire makers, 
want to keep back as much as possible in view of the 
rumoured advance. This may be one of the reasons at the 
back of the delay in adjusting the dispute as to the terms 
of the certificate ; for it is certainly mysterious that no 
answer can be got out of the Ministry. It is, of course, 
possible that there is no one at the Ministry, outside of 
the makers’ representatives, who fully appreciates the 
injury which is being done by the delay to the merchant 
trade, or fully realises that many a small consumer, 
engaged perhaps on important work war, will be unable 
to get along unless he can obtain his supplies of iron 
through the usual channels and with the usual accom- 
modation. The last word reminds me that the makers 
of Cleveland iron, or one of their representatives, are really 
promulgating the theory that merchants should not 
obtain more than Is. per ton profit ; and there is arumour 
that an attempt is to be made to impose penalties where 
more than this is obtained. Of course the actual result 
of a limitation of merchants’ profits would be a sharp cur- 
tailment in the credit given by merchants. There is no 
particular demand for forge pig iron, and what business 
passes is done at the official maximum of 85s. on trucks. 
In the Scotch iron no business is done, and the prices 
here are nominal. 


Serap. 


There is no inquiry for cast scrap, but the 
dealers keep to their price of 102s. 6d. for the best qualities. 
Of course my readers will understand that in Lancashire 
those qualities cons#t of metal from textile machinery. 
Common cast metal, such as broken cast iron pipes, are 
not worth so much by 10s. per ton. Imgnorance of this 
difference sometimes leads to misconceptions as to cast 
scrap in Lancashire. Wrought scrap is very firm at 
£6 15s. to £7. The latter price has not, I think, been paid 
yet, unless it be for a lot of very special quality ; but the 
scarcity of wrought scrap suggests that it will be paid 
soon. As for steel scrap, it is still going away from the 
district to South Wales, and in that market 120s. has been 
paid for it. This leaves 107s. on trucks here and Sheffield 
buyers refuse to offer more than 95s. It is certainly not 
in accordance with economics to send steel scrap from 
Lancashire to South Wales, and one would think that the 
movement could not continue for any long time. 


Semi-steel. 


There are no practicable. offers of semi-steel as 
yet in this market. Perhaps some American billets 
might be bought at £14 10s., but the price isdoubtful. In 
order to keep up the supply something should now be 
done to facilitate transport. There have -been steps 
taken to allocate more shipping room for American lubri- 
cating oils, and similar steps will be necessary-in the case 
of semi-steel until the shipping difficulty is lessened. 
English billets are, of course, not. offered, the official 
limit being altogether impracticable. Possibly a better 
state of things ill be brought about when the 
limit is revised. A maker of semi-steel who is able to 
turn his billets into bars and sell the latter at £16 to £18 
per ton is not likely to part with the former at 
£10 7s. 6d. . 


Finished Iron and Steel. 


Lancashire bar iron prices remain at £14 10s. 
less 24 per cent., delivered free. Steel plates are in 
demand, and there are not enough of them to go round. 


Metals. 


A further reduction has been made in strong 
copper sheets, and the price is now £164. This is a fall 
of £10 from the highest point. Copper ingots are also 
rather easier, but prices seem variable. Very few makers 
have any: ingots to sell at present. Nevertheless several 
tons were sold this week in Manchester at £141 10s. 
English tin is quoted at £191, and English lead at £34 10s., 
delivered here. Spelter is a very uncertain market, but 
small lots delivered in Manchester were quoted at £85 
to £86. 


Whitsuntide in Manchester. 


For the first time within the memory of the oldest 
inhabitant of this district the great Whitsuntide holiday 
this year will be deferred until a later date, in order that 
the supply of munitions and other material necessary for 
our fighting forces shall not be restricted,as was unfor- 
tunately the case at Easter. Only those who know this 
part of Lancashire can appreciate what the postponement 
of the Whitsuntide holiday means, and the disappoint- 
ment which it has caused to hundreds of thousands of 
workers, whose year’s savings for a few days’ freedom and 





the bracing air of the popular sea-side resorts, such as 
Blackpool, amounts to a considerable sum, In this case 
Blackpool’s loss will be the country’s gain. The holiday 
is not only confined to the workers in the great industries 
such as engineering and textile factories ; bankers, shop- 
keepers and school children also share in it. However, 
the necessity having arisen for its temporary suspension‘ 
Lancashire will fall in and do its part willingly to help 
our gallant fighting men. The Executive Committee of 
the Manchester District Engineering Trades Employers’ 
Association decided last week to recommend its members 
to act in accordance with the resolution adopted at the 
meeting addressed by Mr. Arthur Henderson, on Wednes- 
day, and to keep the works open all the week. This 
recommendation will be generally acted upon, and if 
there are a few firms who close down it will be purely on 
account of the necessity of carrying out urgent repairs to 
their plant. With regard to the payment of labour, this, 
I understand, will be dt the usual rate, extra payment 
only being recognised in this district for Sundays, Good 
Friday, and Christmas Day, and, of course, for overtime. 


The Supply of Water to Steam Wagons. 


A new idea in connection with the supply of 
water to steam motor vehicles has been adopted by the 
Rochdale Corporation. Hitherto the general custom of 
local authorities has been to issue “‘ permits” to vehicles 
of this class to obtain the necessary water for steam raising 
purposes while in these particular districts ; but drivers 
of motor lorries making casual visits without such means 
of obtaining water are frequently very awkwardly placed 
when the water level in the boiler has fallen to a dangerous 
level. It is to remedy this trouble that the Rochale Cor- 
poration has erected a special water delivery pillar, from 
which water can only be obtained by the disc and slot 
system, and the discs are issued by the Corporation, or 
through the Motor Users’ Association, at a charge of 3d. 
each. The amount of water which each vehicle can take is 
limited only by its water-carrying capacity, but the charge 
is so small that the owners of even the smallest motor 
lorries on the road will find no reason to complain on 
this account. 


Barrow-In-FuRNEsS, Thursday. 
Hematites. ‘ 


There is a very great amount of activity in the 
hematite pig iron trade industrially, and every endeavour 
is being made to keep up the output as high as possible. 
That all the iron that can be made is urgently wanted is 
evident, and a much heavier total could readily be used 
up at works engaged solely on turning out semi-munitions 
of war. At several works in this district preparations 
have been in hand with a view to putting additional 
furnaces into operation. There are in all 26 furnaces in 
blast. Prices are at the maximum rates with parcels 
of mixed numbers of Bessemer iron at 127s. 6d. per ton 
net f.o.t., and special brands are at 140s. per ton. War- 
rants are at 115s. per ton net cash, and the stores, which 
at one time were very heavy, have been reduced to vanish- 


ing point. 
Iron Ore. 


There is a brisk demand for iron ore. Local smelters 
are crying out for more ore, and smelters are doing their 
best, but are handicapped with a shortage of labour, 
recent additions not having been sufficient to make any 
great difference to the output. On general account, 
too, there is a good steady demand for ore. Prices are 
at the maximum rates, with good average qualities at 
21s. to 30s. per ton net at mines, with best ores up to 38s. 
per ton. Spanish and Algerian ores are at 38s. per ton 
delivered to West Coast works. Irish ores are only im- 
ported now and again. 


Steel. 

In the steel trade there.is as much activity as 
is possible under existing conditions. At Barrow and at 
Workington as much plant as possible is being worked, 
and practically the whole of this plant is engaged on 
munition work, the rolling of steel mostly for shell making 
and similar purposes. The Barrow plate mills are still 
idle. The usual commercial sorts of steel are receiving 
no attention, but rates are quoted for the diffierent sorts. 
Heavy rails are at the recently increased price of 
£10 17s. 6d. to £11 5s., light sections at £12 to 
£12 10s., and heavy tram rails are at £12 5s. per ton. 
Billets are a good trade at £12 per ton. Ship plates are 
at £11 10s., and boiler plates at £12 10s. per ton. 


Shipbuilding and Engineering. 


There are no new features that can be recorded 
in connection with these trades. A great army of men 
and women is employed at the various works. 


Fuel. 


For coal the demand is heavy, and good steam 
sorts are quoted at 22s. 6d. per ton. House coal is in 
quieter demand at 22s. 6d. to 36s. per ton delivered. 
For coke the demand is very brisk. East Coast quali- 
ties are at 32s. to 38s. per ton delivered, and Lancashire 
cokes are quoted at 31s. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Coal Limitatiqn Scheme. 


THE coal limitation scheme is being carried out 
in the Northern coal trade with a good deal less friction 
than might have been expected, in view of the dismal 
prophecies that were freely hazarded as to the impossibility 
of a workable scheme being evolved. That is not to say 
that everything has worked with absolute smoothness. 
Indeed, difficulties are constantly cropping up, and new 
problems daily emerge, which will call for some amount 
of diplomatic skill. In this connection the question of 
bunkering may be mentioned. Some hold that the 
coal shipped for bunkers, for vessels trading to the French 
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Channel and Bay ports, should come under the limitations 
_ of prices scheme, while others just as vigorously affirm that 
such fuel, not being for French importers, it should be 
bought in the open market. Various rumours are current 
that coalowners are hanging back, and, at least for the 
present, are insisting upon some semblance of a satis- 
factory system of allocation of supplies on terms 
both fair to the collieries and exporters, as well as 
to the importers on the other side of the Channel. A rather 
interesting effect of the new conditions is that it brings 
into operation another set of coal prices, which, added to 
the two already in force, make three distinct scales of 
prices for the identical classes of coal, viz., the prices 
which are regulated for the home market under the influ- 
ence of the Coal Prices Limitation Act, those which rule 
in the open market for export abroad, and the new scale 
for France just brought into being. It is probably too 
early to even hazard a guess as to.how it will work, though 
a proposal so bold and far-reaching was bound to create 
a certain amount of resentment and doubt in many 
quarters. The regulations for the supply and distribu- 
tion of coal must, however, be very carefully drawn if 
injustice is to be avoided. The difference between the 
prices charged to the French importer and the export 
prices charged to neutral buyers is so great that it will 
tell heavily in favour of the collieries which can secure 
the greatest volume of trade in the neutral markets of 
the world. 


Current Pig Iron Business. 


This week business has been of a very quiet 
and limited character owing to the continued shortage 
of pig iron. There is no more iron available for 
June delivery, the whole output having already been 
allocated, but makers have opened their books for July 
delivery at the enhanced price, and a fair business is 
passing, limited to the needs of genuine consumers. Con- 
sumers are also seeking iron for August delivery, and these 
orders are being cautiously handled with due regard to 
the general needs of the trade. Consumers, in short, 
cannot buy iron for more than a very short period ahead 
of their actual needs. In the export trade makers’ iron 
is not obtainable for new business, all the output being 
commandeered for home requirements and the covering 
of such shipments to the Allies as are then available. 
For export purposes traders must. either fall back upon 
the No. 4 quality or use the No. 3 in the public store. 
But the small quantity in the store is already earmarked 
for shipments, and only a few odd lots come occasionally 
into the market when some fixture has been cancelled. 
The price to home consumers remains at 82s. 6d. The 
export quotation is 100s., while No. 1 commands 105s., 
and No. 4 foundry and No. 4 forge are respectively Is. 
and 2s. below the No. 3 price. 


Hematite Pig Iron. 


The scarcity of hematite continues to be very 
pronounced. There is none whatever to spare for new 
export business, and some parcels earmarked for shipment 
have been diverted for home use by the authorities. 
There is as yet no definite information to hand as to the 
expected increase in the number of furnaces in blast. 
Makers, in response to the energetic representations of 
the Government, are vigorously pushing forward their 
preparations, but the crux of the problem is the supply 
of raw material. The difficulty with regard to coke 
looks like being particularly acute, for the supply, even 
at present, is barely adequate. Still, it is fully anticipated 
that several new furnaces will be in blast before the end 
of the month. The export quotation for mixed numbers 
of hematite stands at 140s. and the home maximum price 
at 122s. 6d. 


Iron-making Materials. 


In the foreign ore trade quotations are stiffening 
in consequence of the increased demand and rising f.o.b. 
prices, which are due to increased costs of production and 
the adverse rate of exchange, sellers now quoting fully 
36s. 6d. for best Bilbao Rubio of 50 per cent. quality, 
c.i.f. Tees. The freight Bilbao-Middlesbrough is now 
19s., which makes the open market quotation for best 
Rubio 38s. Coke is scarce and deliveries are maintained 
with difficulty. The price remains unaltered at about 
30s. 6d. for good medium furnace kinds delivered at the 
works. 


Manufactured Iron and Steel. 


A state of undiminished activity is still to be 
recorded in the manufactured iron and steel trades, fresh 
orders of all descriptions having been distributed by the 
War authorities. In the branches engaged in the pro- 
duction of steel makers are over head and ears with work, 
and are pressed for deliveries to an even greater extent 
than before. At a meeting of the Middlesbrough Chamber 
of Commerce this week a letter was read suggesting the 
possibility of the Portuguese trade in hoop iron being 
captured by this country, but it was pointed out that 
British firms engaged in this industry were now all engaged 
on munitions work, and that the inquiry as to present 
business could not be dealt with. This is unfortunate, 
but it is to be hoped that before long manufacturers will 
be in a position to capture this particular trade. The 
shipments of manufactured iron and steel from the 
Cleveland district during May amounted to 40,938 tons 

. —3756 tons coastwise and 37,182 tons abroad—as com- 
pared with 35,367 tons in April, an increase of 5571 tons. 
France with 25,415 tons took more than half the total, 
exceeding the April shipment by 3013 tons. To Japan 
5336 tons were sent, against 4701 tons. Other shipments 
were :—India and Ceylon, 1658 tons, against 2885 tons 
in April ; Australia, 962 tons, as against 4 tons, and Africa 
1456 tons, against 804 tons. Further price advances 
have been made this week. Steel packing, tapered, has 
been advanced to £12 10s.; iron ship rivets, jin. and up, 
are now £17, and gin. and up £18, and steel ship rivets 
are £18 and £19 respectively. The following are the 
principal quotations :—Common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d.; treble 


best bars, £14 19s. 6d.; packing iron, £10; packing iron, 
tapered, £11 15s.; iron ship angles, £13 15s.; iron ship 


Siemens, £13 ; steel hoops, £15 ; steel ship plates, £11 10s.; 
steel boiler plates, £13; steel ship angles, £11 2s. 6d.; 
steel ship rivets, £18 to £19; steel sheets, singles, £18 ; 
steel sheets, doubles, £18 10s.; steel joists, £11 2s. 6d.; 
steel strip, £14 10s.; heavy sections of steel rails, £11 ; 
steel railway sleepers, £12—all less 24 per cent., except 
steel ship plates, steel angles and joists, packing iron and 
iron bars. 


The Coal Trade. 


At the moment the coal market is as strong and 
vigorous in tone as any time recently. The exceedingly 
high prices which have been current for the last two 
weeks still hold very firmly, and there is not the least sign 
of easement for the time being. It is true that so far as 
business ing is concerned things are quiet, but that 
is due entirely to the extreme scarcity of available fuel 
for prompt sale. Even before the present maximum 
prices for France came into immediate view the output 
of the collieries was heavily contracted for, and bespoke 
not only for June and July but even further ahead. There 
have been considerable commitments contracted for, 
so that if the extensive requisitioning on the part of the 
Admiralty is borne also in mind, it will be seen that 
scarcity of supplies and a firm if not a still further 
strengthened market may be expected so far as the near 
future is concerned. Quotations are as _ follows :— 
Northumberlands: Best Blyth steams, 60s. to 62s. 6d.; 
second Blyth steams, 50s.; unscreened, 40s. to 50s.; best 
smalls, 35s.; households, 50s. to 60s.; bunkers, 40s.; 
Tyne prime steams, 60s. to 62s. 6d.; Tyne second steams, 
55s.; special Tyne smalls, 35s.; ordinary smalls, 30s. to 
32s. 6d. Durhams: Best gas, 37s. 6d.; second gas, 35s.; 
special Wear gas, 37s. 6d. to 40s.; smithy, 35s. to 37s. 6d.; 
coking unscreened, 36s.; coking smalls, 35s.; ordinary 
unscreened bunkers, 37s. to 38s.; best bunkers, 39s. to 
40s.; foundry coke, 45s. to 47s. 6d.; furnace coke, 44s.; 
gas coke, 28s. to 30s. 








SHEFFIELD. 
(From our own Correspondent.) 
The Output of Shells. 


As I intimated in my previous letter would be 
the case, Dr. Addison, Parliamentary Secretary to the 
Ministry of Munitions, paid a visit to Sheffield in connec- 
tion with the Government’s proposal to postpone the 
Whitsuntide holiday in the interests of national require- 


very deep interest, though it may be frankly said that, 
whatever private arrangements have been upset thereby, 
the steel industry had already decided in mind to adopt 
the suggestion of foregoing the holiday. The visit of the 
Parliamentary Secretary formally confirmed this step, but 
even had no request been made from London the North 
Sea battle has made such a deep jmpression upon the 
Sheffield district that it is quite possible a voluntary offer 
would have been forthcoming to abandon the anticipated 
break. Dr. Addison, addressing a great meeting of 
employers and men at the Town Hall, said he was not 
asking them .to suppose that the output of munitions at 
the present time was not on a splendid scale. It was. 
But when he told them that during the week ended May 
20th the output of shell was hundreds of thousands in 
excess of what it was during the fortnight ended April 29th, 
they would understand what was lost at Easter time. 
That seems rather a bad knock-back for the contention 
that no loss of production would result from a couple of 
days’ break, but that is the opinion of many manufacturers 
and leaders of the men, and there is ground for it, too, 
because it has to be remembered that the larger output 
mentioned came after the Easter break, and may have been 
to a considerable extent an outcome of it—the men’s 
way of making up for lost tithe. However, no one is 
disposed to argue the matter just now or to quibble about 
a day or so extra work if, in the opinion of the Govern- 
ment, it is necessary. The Ministry of Munitions, said 
the Doctor, had had elaborate calculations as to what 
supplies should be forthcoming, what reserves should be 
built up, and what was the daily and weekly expenditure 
in an ordinary week and in a battle week, and it was for 
those things they had to plan. 


Production Must Not Flag. 


What the calculations figured out at could not, 
of course, even be hinted at, but Dr. Addison explained 
that we should not for ever be on the defensive. The time 
of an offensive would come, and then the expenditure of 
ammunition would be in prodigious quantities, especially 
as regarded the heavier shells. As the war progressed 
emphasis had been laid more and more upon the big shells 
and big guns. They all knew what the output of big 
shells involved, and in the interests of national defence, 
in the interests of winning the war, they could not allow 
for the present, if they could avoid it, any drop whatever 
in the production of ammunition, whether it was shell or 
any kind of trench ammunition. The Ministry knew 
that advantage was usually taken of the Whitsun period 
to overhaul machinery, and they were not asking for a 
postponement of that work, neither were they asking that 
anyone should go on working who was on the point of 
breaking down. What the Ministry asked was that the 
normal processes of work, which took those contingencies 
into account in ordinary life, should go on without inter- 
ruption until the end of July. It was a custom in some 
districts to pay extra time for work done on a holiday, 
and the arrangement the Ministry prescribed was that that 
custom should be observed in respect of this Whitsuntide. 
No doubt it would add considerably to cost, and he would 
receive deputations upon the matter, but they must put 
that side of the question from their minds at present. 
Another thing was that they must all do their level best 
to prevent men who had been earning the extra money 
from snatching a day off later, because if that were done 
the whole calculations would be thrown out. Dr. Addison 
was very appealing. Even had he been faced with serious 
opposition he would in all probability have succeeded in 
his mission. But he found nothing but the fullest support. 
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ments. What Dr. Addison had to say was listened to with: 


ponement of the holiday were quite unnecessary. He 
was preaching to the converted. 


A Munition Workers’ Colony. 


Whilst in Sheffield, where he is no stranger, by 
the way, for he was formerly of the University College 
here, Dr. Addison visited the Tinsley Munition Workers’ 
Colony and opened a recreation hall. It may be recalled 
that some weeks ago I made reference to the way in which 
the housing problem was being taken in hand. Every 
week sees more munition workers brought into the district, 
but there are no houses for them. The Corporation, 
therefore, in conjunction with the Ministry of Munitions, 
set about providing three “colonies.” It was at the 
principal of these that Dr. Addison officiated, though he 
inspected the others also. On the three sites 71 acres 
have already been developed, housing accommodation 
having been provided for 6800 persons, two-thirds of 
whom will be actual munition workers. The estates 
have been suitably laid out, nearly 300 separate structures, 
including self-contained houses, hostels for single workers 
and caretakers, and buildings containing cubicles for 
120 men having been erected at a cost of nearly a quarter 
of a million—a little item which is being attended to by 
the Ministry of Munitions. The recreation hall is 78ft. 
by 40ft., well lighted, ventilated and lofty, and including 
reading room, billiards and a buffet. I remember that at 
the time these colonies were first mooted the advice of 
some of the leading officials in the armament works was 
sought as to suitable sites and their disposition and the 
development of the project then entered upon is one of 
the finest enterprises in connection with the production 
of munitions. It well matches the national factories that 
have come into operation here. 


£2 a Week! 


It is perfectly true that with so much said about 
high wages earned—or rather received, a distinction with 
a difference—an impression may have been gained that 
every man and youth employed in a munition factory 
secured many pounds sterling a week. That, of course, is 
far from the case. There are still plenty of labourers 
receiving labourers’ wages, plus war bonuses and overtime, 
of course, and there are skilled men, fitters and turners, 
men who can set up machinery and know what is wrong 
when it gets out of gear, who receive very little more to-day 
than the standard rate of wages that prevailed in pre-war 
days. But that in a large number of instances big wages 
are being paid was demonstrated in a case heard before 
the Munitions Court here the other day. A labourer 
applied for a leaving certificate, and the firm opposed the 
application on the ground that the man was one of the 
many who went to the works hearing that high wages 
were being paid. They were quite content to take any 
job at first, so long as one of the big-paid jobs went their 
way later on. If the waiting period was long they some- 
times lost patience and wanted to be off. Replying to 
the Chairman (Sir William Clegg) as to what he meant by 
high wages, the representative of the firm declared that 
some of the men in their employ were making £20 a week. 
““What!” asked Sir William, in surprise, ‘‘ Do you really 
mean that—£20 a week?” ‘‘It is perfectly true, sir,” 
was the reply. ‘* Quite ordinary men are making £4 
or £5 a week.” After that explanation it was small 
wonder that the man’s application was refused. Employers 
have quite sufficient difficulty in keeping labour staffs 
together in these days without having the bother of frivolous 
migrations imposed upon them. 


Round the Works. 


One of the lighter trades associated with the 
cutlery industry of Sheffield, and an important one, is 
that of silver and electro-plate manufacture. Nowadays 
much- of the plant and machinery usually employed in 
the production of these things is engaged on certain parts 
of war requirements, and mills intended for rolling silver 
are rolling copper. This work was particularly accept- 
able, because on the first shock of war it was the silver 
trade that suffered more than any other. People sud- 
denly decided that they had no money to spare for luxuries. 
Opinions have changed, however, and now it is doubtful 
if many of the firms concerned could execute all the orders 
which have from time to time been flowing in. Moreover, 
their staffs are depleted through recruiting. Amongst 
the shipment changes just made ‘this section of Sheffield 
trade, as well as those mentioned in previous letters, is 
affected, now that electro-plated goods can only be exported 
to France by special licence as was announced to the 
Council of the Sheffield Chamber of Commerce this week. 
It appears that the French Customs authorities have pro- 
hibited the entry into France, except a licence has been 
obtained from the Ministry of Commerce in Paris, of 
a large number of goods, including silver or silver gilt 
wares, gold or silver articles, plated or silver metal wares, 
and similer gilt wares, also articles made of pure copper or 
alloyed with zinc or tin. The Chamber is taking steps to 
secure a better supply of steam coal to the local works. 
One striking feature of the general position here is the 
manner in which the rate of production is being increased 
from the same machinery. Workshops and managerial 
economics, which at one time seemed impossible, are now 
quite usual, and this fact alone is equivalent to very con- 
siderable extensions of plant. The latest oversea business 
includes orders for steel from Lisbon, Barcelona, Montreal, 
Mayaquil, Hamilton and Maceio; cutlery from Buenos Aires, 
Calcutta, Rio, Toronto and Winnipeg ; saws from Bilbao, 
Genoa and Calcutta; electro-plate from Valencia and 
London (Canada); tools from Rangoon, Mayaquil, Cal- 
cutta, Winnipeg, Alexandria, and Buenos Aires; files 
from Natal and Sekondi ; scrapers from Germiston ; hard- 
ware from Port Swettenham; springs from Calcutta, 
and vices from Rosario. 


Iron, Steel, and Coal. 


Now that practical steps appear to be determined 
upon .to relieve the labour shortage in the ore mines and 
at the furnaces on the East and Weat Coasts, consumers in 
this district, who have for long experienced a scarcity , 
in hematite supplies, are anticipating a freer market. 
Regarding steel it is now virtually impossible to purchase 
basic billets for the purposes of general manufacture. 





Local makers quote the official maximum, which is £11, 
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but no undertaking as to delivery can be given, and nothing 
worth speaking of can be obtained from America now. 
‘The States, however, seem to besupplying very large quanti- 
ties of steel to the Allies. Heavy steel scrap is a fairly active 
market, that for melting being quoted at round 110s., 
guaranteed stuff being worth about 20s. more. The figure 
generally mentioned for good wrought iron scrap is round 
135s. Shell bar ends, and seconds billets (defective) find 
a ready sale. The steam coal market keeps very active 
in all directions. The demand for inland consumption 
is on a large scale, but although works that have been 
caught short in their contract arrangement have diffi- 
culty in covering their full requirements, it is not so great, 
apparently, as up to quite recently would have been the 
case. Shipments are on a moderate scale, but a large 
tonnage is going to France and Italy. Neutral countries 
are making very active inquiries just now, and the prices 
at which business could be done, under licence, have fur- 
ther advanced. In the small fuel market there is no change. 


Collieries still have a large number of orders on their books | 


on account of contracts, but there is nothing to offer on 
the open market. The tone of the house coal market is some- 
what quieter, but collieries appear to be very well off for 
orders for all qualities. Current prices for inland steams 
are nominally 18s. to 18s. 6d. for best South Yorkshire 
hards, 17s. to 17s. 6d. for best Derbyshire hards, 16s. 6d. 
to 17s. for second quality, and 16s. 6d. to 17s. for steam 
cobbles. Blast furnace coke rests firmly upon the official 
maximum of 24s. per ton on rail at ovens, the quotations 
for coal being per ton at pit. 








SCOTLAND. 
(From our own Correspondent.) 


No Change. 


No change has taken place in the industrial 
situation in Scotland during the past week. The position 
of the iron, steel, and allied trades continues tremendously 
active. While everything possible is being done to 
increase outputs, and Government restrictions, curtailing 
the export trade, have thrown more material on the home 
market, it is still evident that supplies are considerably 
below requirements. New factories are being constructed 
and existing works are being enlarged gradually, and no 
doubt when they are fully organised outputs will be nearer 
the required dimensions. Ordinary mercantile business 
has been more active of late, owing in a measure to the 
greater attention which is being given to the output of 
merchant ships. On the whole, however, the bulk of the 
business being done is either, directly or indirectly, in 
connection with War-office or Admiralty requirements, 
and the ordinary consumer can only secure odd lots here 
and there, contracts being held up owing to the impossi- 
bility of fixing a time for delivery. Freight rates have 
been getting easier of late, but are still on a very high 
level. Many are of the opinion that the Government 
action with regard to coal shipments will ultimately include 
destinations othe? than French ports, and will also be 
extended to different trades, and thereby establish 
equable basis of rates. 


Shipbuilding. 


The tonnage launched from Scottish yards during 
the month of May shows considerable improvement com- 
pared with the preceding months of this year and the 
corresponding month last year. This increase is largely 
accounted for by the launch of three cargo steamers from 
one Clyde yard. The output for the year to date, however, 
is far behind the total for the same period last year, which 
was also a year when only mercantile vessels were reported. 
The total for this year to date amounts to 46,483 tons 
compared with 119,223 tons in the first five months of 
1915. While there are many rumours abroad, there is 
very little definite information regarding the effect of 
the Government’s arrangements to give facilities for mer- 
chant work, but from all reports there ought to be a big 
increase in returns in the near future. 


Wages. 


The members of the Glasgow branch of the Scot- 
tish Union of Dock Labourers, through their Executive 
Council, have approached the employers for a war bonus 
of 2d. per hour on day and night rates. The wages at 
present are: For general cargo workers, 10d. per hour 
for day work and Is. and Is. Id. for night work ; for coal 
and ore workers, ls. per hour day and night. These rates 
were fixed at the beginning of the year, and were arranged 
for the duration of the war. The present request is 
based on the ground that the cost of living has increased 
since the agreement was signed. The joint secretaries 
of the Scottish Manufactured Iron Trade Conciliation 
and Arbitration Board have been informed that on 
examination of the employers’ books for March and 
April, 1916, the average net selling price has been 
brought out at £11 19s. 2.69d. per ton. This means an 
increase of 74 per cent. in the wages of the workmen. 


Pig Iron. 


The pressure for deliveries of pig iron is fully 
maintained. Hematite is in particularly heavy demand, 
and in order to increase the output furnaces which have 
been out of blast for some time, owing to the scarcity 
of labour, have been re-started. Ordinary qualities are 
also very active, and are disposed of on production. The 
export department is quieter again. Shipments for the 
past week amounted to 1704 tons, which, however, is a 
fair return under existing circumstances. The sessions 
in the Glasgow pig iron warrant market have been sus- 
pended until further notice. Speculative business in 
the market was discontinued some time ago, and accord- 
ing to Government instructions all accounts were to be 
squared off by May 3lst. This has evidently been accom- 
plished, as on that date, and also for some time previous, 
practically no business was transacted. At the closing 
session buyers stood at 95s. per ton, while sellers were not 
quoted. Total stocks amounted to 33,588 tons compared 
with 116,098 tons at the close of 1915. 





Quotations. 


The prices of Scotch makers’ iron are quoted as 
follows :—Monkland and Carnbroe, f.a.s. at Glasgow, 
Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder, and Langloan, Nos. 1, 
130s., Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 5, 
126s. 6d.; Glengarnock at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton at Ardrossan or Troon and Dalmellington 
at Ayr, Nos. 1, 126s. 6d.; No. 3, 121s. 6d.; Shotts and 
Carron at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 


Manufactured Iron and Steel. 


The demand for steel material continues to in- 
crease, and at the various producing centres works are 
proceeding full steam ahead day and night. The pressure 
for delivery of shell bars is unabated, while light sectional 
material is more active. While Government require- 
ments absorb the bulk of the output, a larger volume of 
ordinary mercantile business has been going through of 
late, chiefly in plates. Shipment to France continues 
satisfactory, and in other directions fair. Angles are quoted 
about £13 15s. to £14 ; ship plates, £14 ; and boiler plates, 
£15 5s., all per ton for export. Black sheet makers are 
exceedingly busy, The request for sheets of jin. and over 
is particularly strong, and the price of £18 10s. per ton 
for export is said to be a record. Malleable iron makers 
have plenty of work on hand, in both their iron and their 
steel departments. Practically the whole of the output 
from the light mills is taken up by the Government, and 
only the heavier sections are therefore available for ordi- 
nary consumption. ‘‘Crown” iron bars are quoted 
about £14 to £14 2s. 6d. per ton net, home or export. 


Coal. 


A quieter tone prevails in the Scotch coal trade 
all round. Conditions are easier, and prices continue 
irregular, with a downward tendency. Outputs of most 
qualities, however, are being easily disposed of, princi- 
pally for home requirements. There is, at the same 
time, a greater tendency on the part of consumers to hold 
back contracts in view of the falling prices, and new busi- 
ness is largely against immediate needs. A large number 
of the collieries are still working on old contracts, and this 
may prevent a sudden drop in values. A better supply 
of tonnage is now available, and with licences a trifle freer 
old orders are gradually being worked off. The drop in 
values is more pronounced in the West of Scotland, the 
tendency in the Lothians and Fifeshire being steadier. 
Shipments are well maintained, the aggregate returns 
from Scottish ports during the past week amounting to 
213,988 tons, compared with 237,304 in the preceding week, 
and 248,652 tons in the corresponding week of last year. 
Ell coal is quoted f.o.b. at Glasgow 30s. to 33s. per ton ; 
splints, 33s. to 40s.; navigatoins, 40s.; steams, 28s. to 33s.; 
treble nuts, 21s. to 2ls. 6d.; doubles, 20s. 6d. to 2ls.; 
singles, 19s. 6d. to 20s.; best screened navigations, f.o.b. 
at Methil or Burntisland, 50s.; first-class steams, 40s. to 
45s.; best steams, f.o.b. at Leith, 42s. 6d. per ton. 


A Colliery at Robroyston. 


The firm of John Watson, Limited, is about to 
open up a new coalfield at Robroyston, near Glasgow. 
It is proposed, in the first place, to erect eight foremen’s 
houses, and to proceed with the erection of 500 workmen’s 
houses as the colliery develops. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Cardiff Coal Trade. 


TuE Board of Trade scheme for supplying France 
with coal at limited prices has held sway in market dis- 
cussion and speculation during the past week. The 
necessary machinery for carrying the scheme into operation 
has been delayed in its formation owing to the desire on 
the part of the local leaders in the trade to await the 
receipt of full details from the Board of Trade, so that 
men, coal exporters, shipowners, colliery owners, and, in 
fact, all concerned could then discuss the whole of the 
proposals, and concentrate their energies on making 
the scheme a real working thing. Last week-end the 
Board of Trade issued interim instructions to local com- 
mittees for their guidance in carrying out their duties. 
These instructions did not carry the position much further 
so far as elucidating some of the conundrums which have 
been formulated is concerned. It is clear that if the 
market falls away pretty sharply to a level below the 
maximum prices fixed, it is provided that coal exporters 
who hold contract coal at a price lower than the current 
market price shall charge to the French buyers the current 
market price, plus 5 per cent. buying commission, &c. 
It will be the duty of local committees to intervene in 
distributing orders received from the French authorities 
in cases where no preference is indicated by buyers in 
France. By this means coal exporters will retain their 
French connections, and the idea that business should be 
carried on through existing channels as far as possible will 
be adhered to. Local committees will also determine 
upon the information received from the French Com- 
mittee which orders shall have priority, and in cases of 
congestion at the intended port of discharge divert 
steamers to such other ports as the French Committee 
may direct. Charterers are to be instructed that uniform 
and equitable conditions of charter shall be observed. 
With regard to the question of tonnage, brokers are 
asked to submit a note of tonnage offering each day and 
secure from the Committee a permit to charter. Any 
differences arising are to be submitted to the Central 
Executive Committee, which body can either deal with 
them or refer to the Board of Trade for settlement. These 
are some of the points of detail set out by the Board of 
Trade, but it is evident that very considerable power is 
vested in the local committees, and these committees will 
have a number of very important matters to give their 
serious attention to. In a discussion at the Cardiff Chamber 
of Commerce it was made clear that bunker coal does not 
come under the scheme, and therefore coalowners would 
not supply at less than the current price. It was a matter 





between the shipowner and the colliery from which he 
drew his supplies. It was suggested that colliery owners 
should take into consideration that the maximum price 
for bunker supplies should be 30s., which is the maximum 
price for large coal. Reference was made to the position 
of the exporter who sold coals to France some months 
ago, but had. not covered with the colliery owner for his 
supplies. This is a matter about which there is con- 
siderable divergence of opinion. It is reported that in 
the North the view is taken that the scheme should not 
be allowed to benefit an exporter who was speculating in 
this way. The President, however, held the view that 
a man who had bought from the colliery at 40s. f.o.b. and 
now finds he can only get 30s. per ton from the French 
buyers stands to lose 10s. per ton, and the man who sold 
at 40s. is under the scheme enabled to buy at 30s. per 
ton and thus make 10s. per ton. All contracts are to be 
respected. Steps have already been taken to appoint 
representatives of the coalowners, shipowners and ex- 
rters. The coalowners have nominated nineteen and 
the coal exporters twelve. The reason for so many 
being appointed is that the duties will be very heavy 
and will entail daily sittings, at any rate until the scheme 
is in thorough working order, and therefore sub-committees 
to act according to a rota will have to be appointed. As 
inted out last week, the maximum freight rate for 
arseilles was originally fixed, but was subsequently left 
out at the suggestion of the Board of Trade or the French 
Commission, because the rates for Italy were not included, 
and the proposal is to issue the maximum rates for all 
Mediterranean ports, including Egypt, and probably 
Portugal and Russia will come into the scheme, 


Foreign Coal Exports. 


The returns of foreign coal sh‘pments from South 
Wales ports showed a substantial reduction last week as 
compared with the previous week. The total was 120,000 
tons less, and was 69,445 tons below the quantity shipped 
during the correspondi riod of last year. The 
aggregate last week was 325,317 tons, as against 394,762 
tons a year ago. Cardiff dispatched 108,168 tons, which 
was 101,030 tons below the corresponding period of 1915. 
Newport showed a rise of 42,611 tons on a total of 124,309, 
but decreases were recorded for both Swansea and Port 
Talbot. In the case of Swansea shipments amounted to 
63,716 tons, a decline of 6599 tons, and for Port Talbot 
the total was 29,124 tons, a falling off of 4427 tons. The 
Allies, particularly France, took the bulk of the coals 
exported, only 14 per cent. of the total going to neutral 
destinations. 


Miners’ Wages. 


The South Wales miners have secured their 
15 per cent. advance in the wage rate, despite the opposi- 
tion of the coalowners. Last week Sir George Askwith, 
the Chief Industrial Commissioner, had conferences with 
the leaders of both sides in London, and finally gave his 
award in favour of the men. Prior to his decision being 
made known the coalowners’ representatives passed a 
resolution emphatically protesting against the action of 
the Government in dealing with the question of the general 
wage rate contrary to the provisions of the Conciliation 
Board agreement, and they declined to be parties to any 
decision which the Government might give in contraven- 
tion of that agreement. Since the award has been 
announced the members of the Coalowners’ Association 
have had a meeting, and while recommending the coal- 
owners to pay the advance they have again protested 
against the action of the Government in directing that 
such an advance should be conceded without inquiring 
fully into the facts. The owners have taken this course 
purely in view of the present crisis and the pressure brought 
to bear upon them. 


Current Business. 


The coal market has been far from active, although 
a fair amount of business has been done in small coals for 
France at the limited prices. The inquiry even in this 
direction has eased up, and the demand generally has 
quietened down. The conditions generally are very un- 
settled, and they find their counterpart in irregular values, 
There is a good deal of business waiting to be placed, but 
many operators are desirous of the limitation scheme 
being got into working order first, others fail to get their 
coal owing to the Government requirements, others are 
unable to get their coal export licences for neutral destina- 
tions, and on top of all there is no little difficulty in securing 
tonnage. Between the whole of these factors it will be 
seen that dealings are far from being on their usual scale. 
Yet the collieries are working well, and there is at the 
moment sufficient tonnage in dock to keep everyone busy. 
Indications, however, point to easier conditions, and the 
fact that there is not the volume of business being arranged 
and ‘that buyers are holding off give a sentimental aid 
to depressing the market. Colliery owners, however, are 
not giving way very much except in a few cases where the 
demand is undoubtedly very slow. Ordinary second 
Admiralties and ordinary large steams keep about 50s. to 
52s. 6d., but dry coals are down to 47s. 6d. to 50s. for the 
best and 45s. to 47s. 6d. for ordinary descriptions. Lead- 
ing Monmouthshires maintain a comparatively steady 
tone at about 52s. 6d. to 53s. 6d. for best Black Veins and 
50s. to 52s. 6d. for Western Valleys and best Eastern 
Valleys. Bituminous coals have fallen away, No. 2 
Rhondda large being worth 44s., as against 48:. to 49s. 
recently. Small coals are not quite so strong, but yet 
hold up very well on the basis of 30s. to 32s. for best 
bunkers and up to 25s. 6d. for bunkers. With regard to 
washed duff, this is fixed at 20s., the same as smalls, in 
the limitation scheme for supplies to France. Patent fuel, 
which is not yet included in the scheme, keeps steady, 
but pitwood has fallen to 45s., as against 48s. to 49s., 
the reason being that colliery owners are holding off in 
view of heavy importations of wood shortly. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 52s. 6d. to 55s.; ordi- 
naries, 52s. 6d. to 55s.; best drys, 47s. 6d. to 50s.; ordinary 
drys, 45s. to 47s. 6d.; best bunker smalls, 30s. to 32s.; 
best ordinaries, 28s. to 30s.; cargo smalls, 22s. 6d. to 
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25s. 6d.; inferiors, 19s. to 22s.; washed smalls, 38s. to 40s.; 
best Monmouthshire Black Vein large, 52s. 6d. to 53s. 6d.; 
ordinary Western Valleys, 50s. to 52s. 6d.; best Eastern 
Valleys, 50s. to 52s. 6d.; seconds Eastern Valleys, 47s. 6d. 
to 50s. Bituminous coal: Best households, 23s. to 24s.; 
good households, 22s. to 23s.; No. 3 Rhondda large, 50s. 
to 52s. 6d.; smalls, 32s. to 34s.; No. 2 Rhondda large, 44s. 
to 45s.; through, 34s. 6d. to 38s. 6d.; smalls, 25s. to 26s.; 
best washed nuts, 36s. to 40s.; seconds, 33s. to 36s.; best 
washed peas, 33s. to 35s.; seconds, 30s. to 32s. 6d.; patent 
fuel, 50s. to 55s. Coke: Special foundry,.62s. 6d. to 65s.; 
good foundry, 60s. to 62s. 6d.; furnace, 50s. to 52s. 6d. 
Pitwood, ex ship, 45s. to 46s. 


LATER. 


The coal trade shows .ittle development except in the 
direction of becoming weaker. Operations in coals are 
very restricted, but there is a more evident disposition on 
the part of collieries to book up supplies at the best prices 
obtainable in anticipation of maximum prices for coals 
coming into force for all Allied countries in the near future. 
Leading steams and Monmouthshires are not materially 
changed in quotation, but lower figures can be done for 
shipment ahead. Bituminous qualities are certainly 
easier, No. 3 Rhondda large being valued about 48s. to 
50s., while 40s. has been accepted for No. 2 large for spot 
shipment. Smalls are nearer 30s. for best bunkers, some 
sellers still holding out for ls. or 2s. more. Pitwood has 
dropped to 44s. to 45s. 


Newport. 


The market generally has been quiet and has 
lost its firm tone. Comparatively few dealings have been 
arranged, and the course of values is to the advantage of 
buyers, who could secure material concessions for sub- 
stantial quantities. Small coals are also weaker. Approxi- 
mate prices :—Steam coal: Best Newport Black Vein 
large, 5is. to 53s.; Western Valleys, 50s. to 51s.; Eastern 
Valleys, 50s. to 51s.; other sorts, 46s. to 48s.; best smalls, 
27s. to 28s.; seconds, 24s. to 26s. Bituminous coal: 
Best house, 23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 
50s. to 52s. 6d. Pitwood, ex ship, 44s. to 45s. 


Swansea. 


There has not been so much activity in the 
market recently. Tonnage is backward, and this has 
affected values in some cases. Machine-made descriptions 
are fairly firm, but weakness is more noticeable in large 
qualities. Approximate quotations :—Anthracite: Best 
malting large, 32s. 6d. to 34s. 6d.; second malting large, 
3is. to 32s. 6d.; Big Vein large, 30s. to 32s. 6d.; Red Vein 
large, 25s. 6d. to 29s. 6d.; machine-made cobbles, 35s. 6d. 
to 38s. 6d.; French nuts, 38s. to 40s.; stove nuts, 37s. 6d. 
to 39s. 6d.; beans, 33s. 6d. to 35s. 6d.; machine-made 
large peas, 21s. to 22s.; rubbly culm, 14s. 3d. to 15s. 3d.; 
duff, 5s. to 5s. 3d. Steam coal: Best large, 42s. 6d. to 
45s.; seconds, 40s. to 42s. 6d.; bunkers, 36s. 6d. to 40s.; 
smalls, 19s. 6d. to 23s. 6d. Bituminous coal: No. 3 
Rhondda large, 47s. 6d. to 50s.; through and through, 
39s. to 42s. 6d.; smalls, 30s. 6d. to 33s. 6d.; patent fuel, 
50s. to 55s. 


Tin-plates, &c. 


The tin-plate market continues very firm. With 
regard to the position created by the removal of tin-plate 
workers from the list of reserved occupations, an important 
concession has been obtained from the Reserved Occupa- 
tions Committee, which is prepared to postpone the 
ealling up of the single men under thirty-five years of 
age until August Ist to enable the trade to put its house 
in order. In view of the Committee’s willingness to come 
to some understanding with the manufacturers as to some 
arrangements beyond that date, it is probable that a 
deputation representative of the whole industry will 
be organised to meet the Committee. The following are 
the official prices from the Swansea Metal Exchange :— 


Tin-plate and other quotations: I.C., 20 x 14 x 112 
sheets, 37s.; I.C., 28 « 20 x 56 sheets, 38s.; IL.C., 28 x 
20 x 112 sheets, 74s.; I.C. ternes, 28 » 20 « 112 sheets, 


62s. to 63s.; galvanised sheets, 24 g., £27 to £28 in bundles ; 
block tin, £183 per ton cash, £183 5s. per ton three months ; 
copper, £124 per ton cash, £120 10s. per ton three months. 
Lead: English, £33 per ton; Spanish, £32 per ton; 
spelter, £76 per ton. Iron and steel: Pig iron: Standard 
iron, hematite mixed numbers, Middlesbrough, Scotch, 
Welsh hematite, East Coast hematite, West Coast hematite, 


nominal. Steel bars: Siemens, £14 per ton; Bessemer, 
£14 per ton. Steel rails, heavy sections, £10 17s. 6d. per 
ton. 








THE EFFECT OF LOADS ON THE REFRAC- 
TORINESS OF FIRE-CLAYS. 


TuE effect of compressive loads in reducing the capacity 
of fire-bricks to retain their shape at furnace temperatures 
has attracted attention recently, and the importance of 
accurate knowledge of this subject is becoming recognised 
in the fire-clay industry on account of the relatively large 
compressive stresses which fire-bricks have frequently to 
earry. A recent issue of the ‘ Transactions” of the 
English Ceramic Society is devoted to a communication 
on the above subject by Dr. J. W. Mellor and Lieut. B. 
J. Moore, who have carried out a number of experiments 
with the object of determining the squatting or softening 
temperatures of fire-clays under conditions where the load 
is constant and the rate of rise of temperature also approxi- 
mately constant. They have devised an apparatus for 
measuring the softening temperature of fire-clay 
briquettes under any given load, and as the results of 
experiments carried out with this apparatus, have arrived 
at the following conclusions :— 

(1) The squatting temperature of fire-clays is reduced 
by a compressive load. The greater the load, the lower 
the squatting temperature. 

(2) The decrease in the squatting temperature with 
unit increase of load is directly proportional to the squatting 
temperature, and equal to k times the squatting tempera- 
ture. 

(3) The relation between the squatting temperature,T 


and the load W, expressed in pounds per square inch, is | 
given by the expression 
T=—Ce-FwW, 

where C represents the squatting temperature of the 
briquette without a load, & is a constant the numerical 
value of which is dependent upon the particular clay, 
on the mode of manufacture of the briquettes, on the 
grain-size of the clay, &c., and e is the regular exponential 
constant. The temperature can be expressed in degrees 
Centigrade or else in terms of Seger cones. To conform 
with industrial conventions the latter method has n 
followed. 

(4) The more siliceous the clay, the less the difference 
between the squatting temperature with or without a 
load ; and, in most cases, the more nearly the composition 
of the fire-clay approaches that of china-clay, the greater 
the difference between the squatting temperatures with 
and without a load. The squatting temperature of 


increase of 5} Ib. per square inch in the load. 

The apparatus employed by the experimenters is shown 
in the sketch. An electric furnace with an inner core of 
a refractory material, such as calcined alumina 60 per 
cent. and china-clay 40 per cent., is surrounded by granular 
graphite, which is retained in place by a thick fire-clay 
cylinder, and this in turn is surrounded by an iron casing. 
The outer fire-clay lining has a wider bore at the two ends, 
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to allow the iron electrodes to be kept in place. Each 
electrode is shaped like the frustrum of a cone and carries 
@ riveted lug so as to allow it to be connected with the 
electric cable outside. The open ends between the inner 
and outer fire-clay tubes are fitted with fire-clay slabs 
luted with a mixture of fire-clay and flint, so as to keep 
the graphite sealed from the atmosphere. The furnace 
is supported on bricks, and beneath the inner tube is a 
base on which rests a cylindrical block made from refrac- 
tory material. In most tests the cones and test pieces 
were supported on a refractory disc, which in turn rested 
on the block. The clay under investigation is moulded 
in the form of a cylinder about 6 cm. long and 2 cm. 
diameter, dried and fired to about cone 4. This is placed 
upright in a recess fin. deep in the cylindrical block to 
prevent slipping, and is surrounded by a number of small- 
sized Seger cones. A thick graphite rod rests on top of 
the test piece, and this supports a lever of the second class 
as shown. The end of the lever opposite the fulerum 
supports a shelf W, on which the required weights are 
placed. A binding screw is fixed to the lever arm E and 
a binding screw pin is attached to the support F. The 
two binding screws are in circuit with an electric bell, 
and the lever is insulated from the support so that the 
circuit is closed only when the lever arm E rests on the 
pinatF. During an observation the lever arm is supported 
by the test piece so that the beam is between jin. and fin. 
above the pin F. 

The method of controlling the temperature of this 
apparatus is quite similar to that used in working Hirsch’s 
well-known furnace. When the temperature of the furnace 
is gradually raised the collapse of the clay results in the 
lever arm automatically moving down to the pin at F; 
electric contact is made, and an electric bell starts ringing. 
The current heating the furnace is immediately stopped, 
the test piece and block removed, and the cones observed. 
In measuring the load W an allowance is, of course, made 
for the weight of the lever beam and fittings. 








FORTHCOMING ENGAGEMENTS. 





FRIDAY anp SATURDAY, JUNE 91H anp 10ruH. 


Tue Royat Sanitary InstrrvTe.—90, Buckingham Palace- 
road, 8.W. Conference on Sanitary Administration under War 
Conditions, Friday, at 10.30 a.m.: The Conference will be 
opened by the Right Hon. the Lord Mayor of London. Dis- 
cussion on ‘The Maintenance of the Standard of Municipal 
Sanitation during the Continuance of War Conditions,”’ opened 
by Mr. H. Percy Boulnois and Dr. James Wheatley. 3 p.m.: 
Visits to undertakings allied to public health work. Saturday, 
at 10.30 a.m.: Discussion on “ the Mental Deficiency Act from 
the Social and Educational Standpoint,” to be opened by Dr. 
A. B. Ritchie. 3 p.m.: Visits. 


FRIDAY, JUNE lé6ru. 


Puysicat Society or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, 8.W. 
‘* A Method of Measuring the Pressure of Light by Means of 
Thin Metal Foil,” Part i. by Mr. Gilbert D. West; ‘ The 
Viscosity of Suspensions of Rigid Particles at Different Rates 
of Shear,” by br. Edith Humphrey and Mr. E. Hatschek ; 
“Experiments with Mercury Jet Interrupters,” by Capt. C. 
E. 8. Phillips: “‘ A Correction of some Work on Diffusion by 
Dr. A. Griffiths and others,” by Dr. A. Griffiths. At 5 p.m. 
Editing Committee meeting at 4.15 p.m. Council meeting at 





china-clay is lowered approximately one cone for every |: 





4.30 p.m. 


MONDAY, JUNE 19rs. 


MANCHESTER GEOLOGICAL AND Mrinina Socrety.—-Excursion 
to the shaft sinkings at the Llay Main Colliery, Rosset, near 
Wrexham. Train leaves Manchester (Exchange Station), 
9.45 a.m. 


TUESDAY, JUNE 20ru. 


MANCHESTER GEOLOGICAL AND MiIniInG Socrery.—Queen’s 
Chambers, 5, John Dalton-street, Manchester. Ordinary 
meeting. The following paper will be read :—-‘‘ Shaft Sinking 
by the Freezing Process,” by Mr. Frederick Schmidt. Demon- 
stration of “ Brazing Similar and Dissimilar Metals,” by Mr, 
Gervase W. Cooke. At 4p.m. The House and _ Library 
Committee will meet at 2.15 p.m., and the Council at 3 p.m. 


TUESDAY, JUNE 26ru. 


THe AssocraTION OF SUPERVISING ELEcTrRIcIANs.—St, 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 








CATALOGUES. 





From Thermit Limited, of 27, Martin’s-lane, Cannon-street, 
we have received a useful pocket diary and calendar. It con- 
tains a considerable amount of useful information concerning 
the thermit welding system and also general information. 

Tue Consolidated Pneumatic Tool Company, Limited, of 
9, Bridge-street, Westminster, has forwarded circulars Nos. 58a, 
60, 61 and 62, dealing respectively with single enclosed self- 
oiling and belt-driven air compressors, small power-driven 
compressors, the “‘ Duntley ” heavy-duty electric drills, and the 
‘* Hummer ” self-rotating hammer drills. 

Tue Cressall Manufacturing Company, of 40 and 41, Staniforth- 
street, Birmingham, has sent us a showcard on which is mounted 
a specimen of a woven asbestos resistance and heating unit. 
Illustrations of heating nets composed of these units are also 
given. The nets can be mounted in insulated iron frames, 
which strengthen and protect the nets mechanically and enable 
them to be easily mounted in any desired enclosure. Various 
kinds of these heating nets are made, those for heavy currents 
being bound with flat ribbon. 

Tuomas WHITTLE AND Sons, Limited, of Warrington, have 
sent us a new catalogue dealing with Whittle belting. This 
belting is a combination of leather and steel links, and is so 
constructed that the surface in contact with the pulley is of 
leather only and of large area. It is made for use in V pulleys, 
and owing to its absolute flexibility grips the pulley so tightly 
that even when slack it will still drive. With all this grip, the 
makers state, there is not the slightest tendency to jam in the 
pulley, for the belt leaves it quite freely, and runs equally well 
at high or low speeds. The bending or internal friction from 
which most belting suffers is entirely absent in this belting, and 
less power is thus absorbed. The belting is not affected by 
cust or grit and works equally well wet or dry. No fastener is 
required, as a belt may be pulled apart at any link by unscrewing 
one screw, and in the same manner shortened, The belting, 
we gather, is made from the very best selected leather and is 
practically indestructible. 

We have received from Wilkinson, Heywood and Clark, 
Limited, of Caledonian Works, Poplar, E., a neat little pamphlet 
on shell painting and varnishing. The notes which it contains 
were compiled originally with the idea of giving instruction in 
the different methods of finishing shells, and have now been 
reprinted in modified form at the request of many to whom the 
firm has supplied shell-finishing products. As the oldest pro- 
ducers of projectile varnishes and the only paint and varnish 
makers who are actually making shells to-day, the firm claims 
to possess a unique experience, This experience and any assist- 
ance that it is in the firm’s power to give will willingly be placed 
at the disposal of anyone officially engaged in shell production. 
In the pamphlet before us is to be found much valuable informa- 
tion. There are sections on varnishing high-explosive shells 
machined from bars and forgings, painting shells, spraying and 
brushing the paint for air drying, combined varnishing and 
painting processes, how to test a baking copal varnish, &c. 

From the Lawrence Patented Water Softener and Steriliser 
Company, Limited, of Parliament Mansions, Victoria-street, 
Westminster, we have received a leaflet giving particulars of a 
combined water softener and heater. The advantages claimed 
for this apparatus are as follows ;—It requires no lime, the 
result is certain, and it involves practically no working expenses, 
as waste exhaust steam can be used. Thus, apart from the fuel 
and maintenance saving effected by the reduction of scale forma- 
tion, there is a further saving by the utilisation of waste steam 
in the heating of the water, and also a saving in water by con- 
densing the exhaust steam. It removes the carbonate hardness 
from the water, and at the same time heats the water to about 
210 deg. Fah. As the carbonate salts are deposited in solid form 
on removable “ locator” plates, without the necessity of any 
lime, no lime sludge has to be dealt with. When used for 
softening and heating the feed water for boilers, there is the 
additional advantage of increased steaming capacity of the 
boilers. 

From Brookhirst and Co., Limited, of Northgate Electrical 
Works, Chester, we have received a new catalogue dealing with 
the firm’s ironclad hand-operated motor starters and controlling 
panels for continuous current motors. It is exceedingly well 
got up and should, we think, prove of great assistance to those 
who are interested in switchgear of this description. The firm’s 
standard ironclad switchgear is enclosed in wall or pillar-type 
iron cases of robust construction and neat appearance. Doors 
are provded at both the back and front to render the switchgear 
and resistances easily accessible. The front doors are hinged 
and have glazed windows which enable the operation of the 
switchgear to be visible at all times. When the apparatus is 
required for exposed positions, expanded metal guards for the 
windows are recommended. These fully protect the glass, 
whilst still permitting a clear view to be obtained of the working 
parts. Many of these starting switches are illustrated and 
described, and there are many tables giving prices, dimensions 
and other particulars. The catalogue is one of the neatest of 
the kind we have seen. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Petrrers Liuirep, of Yeovil, inform us that Mr. Robert 
Arthur Bruce, A.M. Inst. C.E., has accepted an invitation to 
join the board of the company. 

Mr. T. G. Owens, of the firm of Vickers Limited, Broadway, 
Westminster, 8.W., informs us that he has legally added to his 
name the name of Thurston, and that in future any correspond- 
ence should be addressed to him as Mr. T. G. Owens Thurston. 








Royat Instirut1ion.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the 5th 
inst., Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. Mr. John Quiller Rowett was elected a member of 
the Royal Institution. 
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SPUR-GEARING.* 
By DANIEL ADAMSON, Member, of Hyde. 


Tue application of toothed wheels to the transmission of 
power is perhaps the most interesting in the whole range of 
mechanical science, for the reason that nowhere else is to be 
found so cordial a co-operation between theory and practice. 
Papers upon the theory of the proper curves for the teeth of 
wheels have been presented to the various learned societies 
connected with engineering almost from the beginning of the 
work of each of theni, while simultaneously the skill of the | 
craftsman has kept pace with the development of the geometry 


Fic. 1.—Cycloidal Teeth. 22-Tooth Pinion and Rack. 








between bearings varies as the tangent of the angle of obliquity, 
the pressure on the bearings increases only as the qecant-—ig: 
and American Machinist, 1907, Vol. XXX., page 805. 

The demand for more accurately cut gearing, to give quieter 
running and greater freedom from shock, has encouraged the 
develop t of hi that will g te the shapes of the 
teeth on correct geometrical principles, from cutters of simple 
shape that can mechanically produced. This avoids the 
intermediate pr tailed in making “forming” cutters 
to outlines drawn by hand in the first instance. The involute 
form is suitable for such generation, because a rack-shaped 
cutter or its equivalent, a rotary hob cutter, having straight- 
sided teeth, can be used, the only limitation being that such 














angles and proportions must be chosen as to avoid “ inter- 


Generating Circle Diameter = Half the Diameter of Smallest Wheel in Set = 12 Teeth. wt 
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144 deg., — of tooth above pitch line = 0.3183 of pitch, and 
below = 0.3683 of pitch. A twelve-tooth pinion and rack to 
Brown and 8: ’s proportions are illustrated in Fig. 6. 

In about the year 1 Mr. Wilfred Lewis advised Messrs. 
William Sellers and Co., of Philadelphia, to change from the 
cycloidal system to the involute, and an obliquity of 20 deg. 
was adopted by that firm—-‘‘ Proceedings,”’ Engineers’ Club of 
hearers, fol. XVIIL, February, 1901. In the annual 
report of the Engine and Boiler Insurance Company for 1887 
Mr. Michael Longridge advocated shorter teeth. 

In 1893 and 1895 Mr. Archibald Sharp suggested circular arcs 
for the outlines of wheel teeth to avoid the difficulty of forming 
accurate cycloidal or involute curves. He considered that his 
method would give a smaller departure from correct angular 


Fic. 2.—Involute Teeth. Angle of Obliquity 143°. 


33-Tooth Wheel and Rack. 
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“THe Enaincer” 


of the subject. What better example of well-directed manual 
skill can be conceived than the work of the millwrights of, say, 
one hundred years ago, in dressing the teeth of iron wheels or 
fitting new cogs to mortise wheels ? Since that time we have 
had the invention of the wheel-moulding hine, a m«¢ 
to the confidence of its originators, followed by gear-cutting 
machines, using “formers” or “‘ formed” cutters, up to the 
automatic gear generating machines of the present day. 

Most of the problems of a generation ago have been so well 
thrashed out by now that to-day a designer need not give so 
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much consideration to the questions of outline or strength, and 
can devote himself to studying the materials that are likely to 


Swain Sc. “THe Enaincer” 


ference” or “ undercutting ”’ when a pinion of small number 
of teeth is to be used. 

In the case of a twelve-tooth pinion and rack of 14} deg. 
obliquity, Fig. 4—addendum = 0.3183, dedendum = 0.3683— 
the length of the tooth must be reduced, or the angle of obliquity 
increased, or a combination of these two variables adopted to 
avoid “ interference.”” Whatever system is adopted, it is now 
universally recognised that all wheels and pinions of a set of the 
same pitch must be interchangeable and work together properly 
as required, as distinct from the older methods where each pair 
of wheels was specially made. When establishing such an 





interchangeable system of gearing, the first factor to be taken 


Fig. 3.— Showing that the Bearing Pressure is not seriously increased 


by an increase in the Angle of Obliquity. ’ 
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be most suitable for his requirements, choosing the proportions 
that will give the desired durability and providing for careful 
and accurate construction, 


TootH SHAPES AND PROPORTIONS. 


Two forms of tooth have been in general use for many years, 
the cycloidal curve, Fig. 1—as described by a point on the cir- 
cumference of a circle as it rolls along—-and the involute 
curve, Fig. 2—as made by a point in an imaginary cord unwound 
from a eylinder. While the involute tooth is formed of one 
curve, the cycloidal shape, as will be seen from the figure, 
comprises two curves. This double curve of the cycloidal 
tooth is difficult to reproduce, and if not accurately executed the 
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into consideration is the minimum number of teeth in the 
smallest pinion of the set. This has been variously taken as 
12, 13 or 14. 





Professor Robert Willis—‘* Proceedings,” Inst. C.E., 1838, 


Vol. II.—recommended for cycloidal teeth the use of a constant | gear 


describing circle of a diameter equal to the radius of the smallest | 
inion of the set, thus ensuring satisfactory mutual working | 
tween all wheels of the same pitch. This is the method | 
generally adopted to-day for cycloidal teeth and gives radial 
flanks to the teeth of the smallest pinion—Page’s Weekly, 
December 29th, 1911, page 1201. Professor Willis seems to 
have been the first to suggest the use of circular arcs to approxi- 
mate the cycloidal curves—which are difficult to draw in practice 


Fic. 4.—Involute Teeth. Angle of Obliquity 14}. 


12-Tooth Pinion and Rack. 


. (Showing interference with straight-sided Rack-Teeth.) 
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velocity ratio than would arise from the unavoidable errors of 
workmanship entailed in forming the more correct theoretical 
curves—“ Proceedings,”’ Institution of Civil Engineers, Vol. 
CXIIL., 1892-3, and Vol. CXXI., 1894-5—=see Fig. 7. 

In 1899 the present author adopted for the teeth of spur wheels 
on cranes an addendum of 0.25 pitch with a dedendum of 0.32, 
retaining the Brown and Sharpe angle of obliquity, namely, 
l44.deg. Fig. 8 shows a twelve-tooth pinion and rack to these 
proportions, obliquity 14}deg. These proportions do not 
however, prevent “ interference ”: if a straight-sided rack tooth 
is used, as is desirable for reasons.of accurate reproduction. To 
avoid this objection, the angle of obliquity must be increased 
to 22} deg. if a twelve-tooth pinion is to be the least of the 
series; but if fourteen teeth can be adopted, then 20 deg. is 
sufficient. 

In addition to facilitating accurate construction, by permitting 
generation, these modifications have a further advantage in 
giving a stronger form of tooth, thus allowing a finer pitch to be 
used for given diameters of wheel and pinion. Reducing the 
pitch in this manner increases the number of teeth in contact, 
and thus improves the durability and reduces the noise. The 
rate of wear is also reduced when more teeth are in gear simul- 
taneously, because the contact between the teeth takes place 
nearer the pitch line, where there is less relative sliding, and for 
the same reason the loss of power by friction between the teeth 
is reduced——Robert A. Bruce, American Machinist, Vol. XXIV., 
page 1290, December 7th, 1901. 

In 1908 Professor R. H. Smith described a method of setting 
out tooth outlines which was a compromise between the involute 
and the cycloidal, giving a contact path of ‘‘ modified hour glass ”’ 
shape—Society of Engineers, May, 1908, ‘‘ The Design and the 
Waste and Wear of Wheel Teeth.” The height of tooth recom- 
mended above pitch circle was equal to one-quarter of the pitch 
—see Fig. 


LASCHE’s INVESTIGATIONS. 


The most valuable publication dealing with the conditions 
that affect the durability of toothed gearing that has come to 
the notice of the author is a series of articles by O. Lasche, of 
Berlin, published in 1899—Zeitschrift des Vereines Deutscher 
Ingenieure, Vol. XLIII, page 1417. As this has never been 


| translated into English, and is not easily accessible, an extended 


reference thereto will perhaps be allowed. Lasche says :—“* So 
long as pitch-line velocities did not exceed 600ft. per minute, the 
errors of workmanship and design that were found even with 
wheels turned out by first-class firms, did not cause any 
serious trouble.” 

To understand more clearly what occurs at the place of contact 
between the tooth faces, Herr Lasche investigated the variation 
in the amount of sliding at different parts of the tooth faces and 
flanks, and from this he developed a “wear characteristic.” 
This “‘ wear characteristic’ is dependent upon the contact 
pressure and the amount of sliding between the contiguous 
teeth, and, as these quantities vary at each line of contact, it is 


Fic. 5.—Cycloidal Teeth (Willis). 
12-Tooth Pinion and Rack, _ 
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gearing will not run well, Furthe?; the exact working centres 
of the bearings must be strictly adhered to in order to obtain 
good results, and this is not always possible, whereas the involute 
shape is easier to originate, and there is a further advantage in 
that a departure from the correct distance of centres is not fatal 
to proper running. 

The cycloidal shape for the teeth was, however, at first 
preferred to the involute because of a prejudice against the 
latter as increasing the pressure on the bearings, but more 
recently it has been realised that the probable loss from this 
cause is really very small, for the reason that whereas the thrust 





* The Institution of Mechanical Engineers. 
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—and he developed his odontograph for this purpose. This was 
after superseded by Grant’s odontograph—Gartside’s paper, 
Manchester Association of Engi s, January, 1913) Professor 
Willis also gave a table showing the number of rotary cutters 
uired in a “set” for any given pitch of teeth, according to 
the limit of accuracy attainable in the shape of the finished 
cutter. A twelve-tooth pinion and a rack to the proportions 
adopted by Willis—addendum about 0.3 of pitch, dedendum 

about 0.4—are shown in Fig. 5. 
About fifty years ago the Brown and Sharpe Manufacturing 
ny introduced their standard cutters, which were after- 








— : 
wards adopted generally and very extensively. Their shape is 
a medified form of involute, and the angle of obliquity being 
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easily understood why the rate of wear of teeth is found to vary 
over the different portions of the working surfaces. 

When two curved surfaces are pressed together, the breadth 
of the line of contact is enlarged to an amount depending upon 
the yielding of the material and upon the rate of curvature of the 
two surfaces. The usual assumption is that for a given load 
and a given material, with contact surfaces of varying curvatures 
the displaced volume remains the same for all. The depth of 
penetration will therefore be less, the flatter the curvature and 
the harder the material. Under the heavy local pressure, due 
to the contact of two curved surfaces of small radius, the lubri- 
cant is first squeezed out. Then the material of the teeth is 
deformed, and, under severe conditions or frequent repetition of 
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soting. is quickly destroyed. i 10 and 11 are copied 
from diagrams in Lasche’s origi r, showing respec- 
tively the relative sliding between worki surfaces 
of the teeth and the “wear characteristic” developed 
therefrom by multiplying the amount’ of sliding by the 
estimated corresponding instantaneous load. The relative 
sliding shown by Fig. 10 may be expressed as the number of 
units of length of face of the driven tooth passing under one 
unit of length of face of the driving tooth for a given angular 
movement of the gears. 

These diagrams are only relative, or qualitative, as regards 
amount of wear to be expected. The exact quantities depend 
upon too many varying factors, such as elasticity.of the material, 
lubrication and condition of the working surfaces, to allow for 
reliable determination. The most noticeable feature of these 
diagrams is the relatively large amount of sliding that takes 


assumed that only one pair of teeth are in contact when calcu- 
lating the strength of the gearing—see discussion on Marx’s 
pepe, Amer. Soc. Mech. Eng., 1912, Vol. XXXIV., page 1376. 

t is evident that the minute surfaces involved at the commence- 
ment of contact cannot carry as much as the more ample surfaces 
nearer the pitch line, hence the wear will quickly remove material 
from the points and roots of the teeth, and leave the bulk of 
the load to be transmitted by the teeth in contact near the 
‘pitch point, 

{Biichner says that on this account involute teeth tend to 
approximate to cycloidal shapes when in use—Zeitschrift des 
Vereines Deutscher Ingenieure, Vol. XLVI., page 279, February 
22nd, 1902.) 

When wear takes place near the pitch circle the resulting error 
of movement of the teeth points is magnified, and the points 
gouge out portions of the roots of the teeth of the other wheel. 

is t the wear and gives rise to certain high stresses 





place at the point of the teeth, as compared with the 
near the pitch circles where the motion is more purely rolling. 
Also it may be pointed out that as the teeth approach the pitch 
point—during the are of approach—they slide into one another, 
which is a less favourable condition than arises after the teeth 
have passed the centre line—during the arc of recess. 

The next important condition affecting the working of gear 


in a radial direction, which are not usually provided for in the 
design of the rims. Although new wheels may run quietly at 
first, yet as soon as undue wear occurs the correct shape of the 
teeth is departed from, and the first requirement of toothed 
gearing, namely, transmission at a uniform angular velocity, 
is no longer fulfilled. The resulting rapid fluctuations in angular 





Fia. 6.—Modtyied Involute (Brown and Sharpe). 


12-Tooth Pinion and Rack. 
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Fia, 8.—Short Teeth 144° Obliquity Involute (Moditied). 


12-Tvoth Pinion and Rack. 
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of width of tooth—130 lb.—was found to be too great for rough- 
cast teeth, and the gearing was increased in width to bring the 
load down to 93 lb. per inch of width. The teeth of the new 
wheel were machine-cut and the result was very satisfactory. 
The pitch-line velocity was ming wd minute. 

In the second example two raw hide pifiions of 18 teeth, 1}in. 
pitch by 6in. wide, were nged ‘in parallel’ to transmit 
50 horse-power between them at 575 revolutions per minute. 
The pressure per inch of tooth width, assuming one pinion 
carrying the load alone—215 lb.—was too great, the “ parallel ” 
arrangement was unsatisfactory because the pinions were not 
able to divide the load equally, and in addition the damp situa- 
tion hastened the destruction of the raw hide. The “parallel ” 
arrangement was altered to a single pair of wheels and the width 
increased to 15}in., giving a load of 80 lb. per inch of width with 
satisfactory results. The pitch-line velocity was 1300ft. per 
minute. Fig. 12a shows the original arrangement and Fig. 128 
that adopted afterwards. 

The third example was designed to transmit 75 horse-power 
at 575 revolutions per minute, the wheel, about 136 teeth, and 
pinion, 35 teeth, 1jin. pitch, 54in. wide, each being of steel with 
machine-cut teeth. © pinion teeth broke frequently because 











the first-motion pinion was rigidly connected to the large mass 


Fia. 7.—Circular Teeth (Sharp). 
12-Tooth Pinion and Rack. 











Fic. 9.—Sang's Modified Teeth (R. H. Smith). 


12-Tooth Pinion and Rack. 
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teeth is the relation between the theoretical are of contact and 


the circumferential pitch, called for convenience the “ duration | 


of contact,” and usually expressed in terms of the circumferential 
pitch. When the duration of contact is unity, each tooth in 
turn begins its work just as the preceding one comes out of 
action. If the duration of contact is greater than unity, but 
less than two, it means that a tooth works alone until the follow- 
ing tooth engages, and the load is then distributed between the 
two teeth in gear until the first pair of teeth come out of action, 
leaving the second pair only in gear. Professor R. H. Smith, in 
the r read before the Society of Engineers, and already 
alluded ¢ to, suggested a contact path of such a shape as to give 
a “‘ duration of contact ” of about 14 pitch This that 
each following pair of teeth is well in gear before the preceding 
pair has parted contact. Figs. 10 and 11 show that when the 
theoretical arc of contact exceeds unity, the duty will be dis- 
tributed between the different teeth in contact at a time when 
the rate of wear would otherwise be at its highest value. 

Table I. shows the theoretical number of teeth in contact 
depending upon the number of teeth in the wheel and pinion. 





TaBte I.—Duration of Contact. 


For involute teeth 20 deg. obliquity. Addendum one-quarter 
of circular pitch. 





1-28 1-29 1-30 1-82 1-33 
184 | 1-35 
37 | 1-38 
40 1-41 
42) 1-43 


11.25 1-26 


1-27 | 1-29 
1.30 | 1-32 
1.33 | 1.35. 
1-35 | 1-37 
|1-86 1-38 | 1-40 
1-88 1-40 1-41 
| 1.99 | 1-41 | 1-42 
11-40 | 1-42/ 1-48 
1-44 


12 1-17/ 1-19 1-21 
15 1-19) 1-21 | 1-24 
90 1-21 1-24 | 1-27 
30 | 1-25 | 1-27 | 1-30 
36 | 1.26 | 1.29| 1.32 
45 | 1-28 | 1-30 | 1.33 
60 1.29) 1-82/ 1.35 
7 1-30 | 1-33 | 1-36 
200. 1-82| 1-34) 1-37 

150 1-83, 1-35) 1-88 | 1-41 1-48, 


1-30 | 1-32) 1-32 |1 
1-33 | 1-35 | 1-36 |1- 
1.36 | 1-38 | 1.39 1. 
1.38 | 1-40 | 1-411. 
1-41 | 1-42 1-48) 1-44 
1-43 / 1-44 1-45 1-46 
1-46 | 1-47 
1-47 | 1-48 
1-48 1-49 





1-44 | 1-45 
1-45 | 1-46 
1-46 | 1-17 





Assuming two teeth continuously in contact, a third pair will 
come into action just as the first pair are leaving, and at the 
same time the second pair will be in contact at the pitch point, 
The exact division of the load between two pairs of teeth in 
action under these circumstances is uncertain, as it depends 
upon many factors, such as elasticity, accuracy of workmanship, 
&c., and recent authorities suggest that while a large are of 
contact is desirable to reduce wear and tear, yet it must still be 
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, velocity give rise to chattering and hammering, which tend to 
destroy the structure of the material much more rapidly{than 
| the usual sliding and rolling of the su: 

| A study of the ‘“‘ Wear Characteristic ” diagram—Fig. 11— 
| will show the desirability of reducing the addendum, and by this 
| means retaining in use only those portions of the tooth surface 
| that endure approximately an equal amount of wear, thus retain- 
| ing the correct original shape as long as possible. A reduction 
| in the height of tooth and an increase in the angle of obliquity 
| each improve the strength of the tooth, and the only important 
limitation in this direction is the reduction in duration of contact 
that follows from these modifications. The improved ‘“ wear 









Fic. 10.— Specific Sliding (Involute Teeth). 
(From Lasche’s Fig. 8.) 
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Fic. 11.— Wear Characteristic (Involute Teeth) 
(From Lasche’s Fig. 10.) 
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characteristic ” that would follow is an answer to the criticism 
that the increased angle of obliquity necessarily increases the 
amount of “ back-lash.” 

The factors to be considered when estimating suitable pro- 
portions to resist wear are :—P = pressure to transmitted 
at pitch line, N = number of revolutions per minute, e = 
estimated number of teeth in tact, b dth of teeth, and 
a table of actual examples from practice and experiment is 
given in Lasche’s étiginal pays to enable a suitable value to be 


placed upon au according to the conditions of the working. 
e 


The first of these examples—Fig. 12—refers to a 50 horse- 
wer transmission at 575 revolutions per minute with a raw 
ide pinion of 26 teeth, ljin. pitch by 6in. wide, gearing into an 
iron wheel having about 220 cast teeth. pressure per inch 
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of the revolving armature, and the first-motion wheel was simi- 
larly very close to the second-motion pinion. The pitch-line 
velocity was about 2460ft. per minute. The load transmitted 
works out at about 180 lb. per inch of width, which would give 
a working stress of only about 1300 lb. per square inch in the 
teeth. Errors in workmanship amounting to 0.5 mm. (say, 
0.02in.) in pitch, however, that might have been unnoticed at 
lower velocities or with more flexible attachment gave rise to 
the trouble mentioned and the drive had to be entirely rebuilt. 

The fourth example exhibited the same faults as the one last 
described. The motor was of 96 horse-power at 690 revolutions 
per minute driving a borehole pump. Pinion 23 teeth, 1.36in. 
pitch, 7in. wide, wheel about 70 teeth. The age was of 
— bronze in this case, with a load of 250 lb. per inch of 
width. The velocity—1800ft. per minute—is too high for 
metallic wheels, unless the greatest accuracy in construction 
and care in installation are available. 

The fifth example was a transmission of 100 horse-power with 
a raw hide pinion, 26 teeth, 1.85in. pitch, llin. wide, at 480 
revolutions per minute, the load per inch of width being 153 Ib. 
and the velocity 1900ft. per minute. Although the transmitted 
load was not excessive, yet b of the teeth occurred 
through the same faults as in the third and fourth examples, 
and suggestions were made to substitute rope driving for the 
first reduction or a slow-speed motor. Each of the five examples 
quoted is shown diagrammatically in Fig. 12. 

Four examples are given, where the experience has been 
quite satisfactory, of raw hide pinions ring with cast iron 
wheels, the powers ranging from 5 to 75 horse-power, the loads 
per inch of width from 34 Ib. to 136 lb. and the pitch-line 
velocities about 1800ft. per minute. See table below for par- 


ticulars. The average for ti for these is about 32,000 in 
e 
English units (pounds per inch). 

(The average of fifty examples of raw hide pinions “in service 
and giving satisfaction” given by Livingstone—Zlectrician, 
March 19th, 1909, page 892—gives tN as 112,000 and 7 
115 lb. per inch of face.] 


Four Examples of Raw Hide Pinions with Cast Tron Wheels. 


Horse-power .. .. .«. 5 SRO 4. 75 
Revolutions per minute 1,440 .. 960 .. 720 576 
SS re Ae © ee . 1,236 1,496 
Breadth, in. .. 2.95 4.72 .. 7,87 10,24 
Teeth in pinion 28 26 6 . 25 
Teeth in wheel.. 112 100. 100 100 
Velocity, ft. per sec. 27.56 32.8 - 2.84 .. 29.53 
Load on teeth, in Ib. 9 . 26 tw 705 .. 1,380 
rN .. 25,400 .. 25,900 .. 35,000 .. 43,000 
€ 


Three examples given by Lasche of delta metal pinions 
working satisfactorily with steel wheels on crane motors varying 
from 15 to 75 horse-power have loads per inch of width varying 
from 175 |b. to 350 Ib., the pitch-line velocity being from 1000ft . 


to 1200ft. per minute: average for a is about 100,000—see 
e 


table below. 
{As confirmation of the above the author may be allowed to 





say that he adopted more than twelve years ago a maximum of 
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130,000 for au for intermittent crane work for steel pinions 
gearing with steel wheels and 53,300 for raw hide pinions under 
similar conditions, assuming a duration of contact equal to 
1} pitch, and the results have been quite satisfactory.] 


Three Examples of Delta Metal with Steel Wheels on Cranes. 


Horse-power .. .. «. «+ oe 15 40 75 
Revolutions per minute .. .. 960 720 575 
te ery eee 0.618 0.618 .. 0.866 
Breadth, in. :. .. |. .. .. 2.36 4.72 °. 7.08 
Teeth in pinion “3 wo. .. 24 aaa 2 

Teeth in wheel.. .. k= sels —_ _ — 

Velocity, ft. per sec. 19.68 17.72. .. 16.40 
Load on teeth, in Ib. 415 1,235 .. 2,470 
BE Sears mee ee 


Referring to the variation in stresses due to, irrégularities in 
pitch, Lasche gives calculations of a typical example from 
practice showing that while at moderate speeds this is not 
serious, yet as the excess load due to irregularities will increase 
as the square of the velocity, it is evident why trouble is e peri- 
enced at higher peripheral speeds that t be ted for 
by calculations Seana upon the transmitted load alone. Hence 
the greater care that is essential for success at the high speeds 
now in use. Professor R. H. Smith also refers to the increased 
stress caused by irregularities in the pitch or shape of wheel 
teeth—Society of Engineers, 1908. 

Another important detail elaborated by Lasche is the advis- 
ability of separating revolving masses, as, for example, armatures 








Under the Boiler Explosions Acts, 1882 and 1890, reports have 
been received up to the time of going to press, since the publica- 
tion of our last report, of 55 preliminary inquiries by the Board 
of Trade. Of these three have been followed by formal investi- 
gations, and costs varying from £6 to £100, and amounting in 
the aggregate to £260, were ordered to be paid by parties found 
to be in default. In one case no order was made as to costs. 

Eleven of the Association’s staff (not boiler inspectors) have 
joined the Colours, and the Committee regrets to state that one 
has been killed in action and another has died from disease con- 
tracted in military service. At the special request of H.M. 
Government one inspector was granted leave and was appointed 
inspector of boilers by the War Department at the base for the 
term of the war. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, May 24th. 

Very large contracts for the manufacture of munitions have 
been closed within the week, the figures being given at 
700,000 tons of shell steel. Inquirers are seeking accept- 
ance from Japan and Italy for 18,000 tons of plates, besides a 
pending order for 12,000 tons of wire rods tor Japan. The 
Pennsylvania is reported to be negotiating for 15.000 cars and 
100 locomotives and the Baltimore and Ohio for 6000 cars, 
besides pending inquiries for 10,000 cars for Russia. As II tons 


Fic. 12.—Five Examples of Transmission (Lasche). 
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of motors, from adjoining masses such as the large gear wheels 
of the second motion, by some elastic medium such as a length 
of shaft or a flexible coupling, so as to allow slight variations in 
angular velocity, due to unavoidable errors in gear cutting, to 
take place without giving rise to destructive loads between the 
teéth. Satisfactory running had been obtained at the date of 
Lasche’s paper—1899—by careful workmanship, installation 
and lubrication, with milled cast iron wheels and raw hide 
pinions, at 960 revoluti per minute, 2400ft. per minute, and 
112 lb. per inch of face, and with cast steel wheels and delta 
anetal pinions at 720 revolutions per minute and 1800ft. per 
minute. Wear was hardly noticeable on the delta metal and 
cast steel combination after millions of revolutions at pressures 
up to 700 Ib. per inch of width. For lubrication of raw hide, a 
mixture of talc graphite and resin proved satisfactory. 

[From these references to Lasche’s investigations it is very 
evident that durability depends upon accuracy of construction 
as much as upon correctness of design and suitability of the 
material used. } 





(To be continued.) 








MANCHESTER STEAM USERS’ ASSOCIATION. 





Tae Manchester Steam Users’ Association reports that at 
the close of 1915 the number of boilers enrolled and the revenue 
for the year were the highest ever attained. The total number 
of boilers under inspection ou December 31st last was 10,793, 
showing an increase of 401 over the previous year. In the 
matter of boiler inspections the past year was the busiest the 
Association has ever experivnced, and the inspectors have been 
working at exceptionally high pressure, so that it was frequently 
difficult to meet all the demands made upon them. In addition 
to the ordinary thorough examinations required of the boilers 
of the members, a very number of new and also of second- 
hand boilers were examined on behalf of H.M. Government and 
industrial firms mainly connected with the manufacture of 
munitions of war in various parts of the country. The gross 
total of examinations made in 1915 was 22,297. 

The Committee reports that a tube in a water-tube boiler 
while at work drew out of its hole in the upper drum, due to 
overheating. Unfortunately, one of the attendants in his 
excitement climbed up a ladder into the cloud of steam, where 
he was seriously scalded, and died a few days later. A second 
man, who was in the stokehold at the time, left it by the proper 
exit and got out uninjured. The overheating was due to scale 
in the tube, which had not been cleaned as often as necessary. 
This was owing to the pressure of work due to the war. After 
sixty-one years of remarkable immunity the Committee regret 
that the first fatality has occurred in connection with a boiler 
having the Association’s guarantee, but no discredit or blame 
attaches to the Association in connection with the accident. 

Outside its ranks the Association has noted throughout the 
United Kingdom during the year the occurrence of 48 explosions, 
killing 22 persons and injuring 54 others. Of these, 19, killing 
12 persons and injuring 21 others, may be termed “ boiler 
explosions proper,” while the remaining 29, killing 10 persons 
and injuring 33 others, may be termed ‘ miscellaneous ” explo- 
sions, ¢.¢., those arising from steam pipes, stop valves, kiers, 
stills, cylinders, bakers’ ovens, &c. 
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of steel are used in one car the total inquiries will call for more 
than a half-million tons of plate. Railroad embargoes still 
obstruct the delivery of freight. It is believed that steel prices 
will have reached their highest point, and it is reported that 
some shading has already taken place on one or two products. 
The United States Government has awarded a contract for 
88,000 shells. A new tube plant is to be erected near Gary, 
Indiana, which will involve the expenditure of twenty-seven 
million dollars. Pig iron has been unusually quiet for a week. 
Extensive additions are being made to steel-making capacity at 
all steel-making centres. The expansion of capacity, present 
and prospective, is of such magnitude as practically to assure 
consumers against any material upward tendency in prices. 
The general tone of the market is strong, and can be nothing 
else with capacity sold months ahead, and new prospective 

uirements, both domestic and foreign, looming up in the near 
and remote future. It is still a problem, should the war con- 
tinue, how all the business in sight can be taken care of. Copper 
mining activities are endeavouring to keep pace with the extra- 
ordinary demand without rushing into expenses which would 
be disastrous should the abnormal demand for copper suddenly 
terminate. England, France and Germany are again endeavour- 
ing to increase their reserve copper on hand, and prices, therefore, 
are easily maintained at the highest point. Very little copper is 
being bought for next year’s delivery. It seems to bo the general 
belief that copper has reached its highest point. 








MINERAL Resources oF GREAT Britratn.—-Ihe Board of 
Agriculture and Fisheries desires to give notice of the publica- 
tion of Vol. V. of the “ Special Reports on the Mineral Resources 
of Great Britain,’’ which have been prepared by the Director 
of the Geological Survey in resp to inquiries that 
have arisen through the conditions brought about by the war. 
Vols. I., {1., III. and IV. are already published, and this, the 
fifth of the series, deals with the occurrences of certain felspars 
and the possible extraction of potash from them on a commercia} 
scale. It also describes the workings, past and present, for 
alum, plumbago, molybdenite, chromite, tale and diatomite. 
Price 1s. Copies may be obtained through any bookseller 
from Messrs. T. Fisher Unwin, Limited, 1, Adelphi-terrace, 
London, W.C., who are the sole wholesale agents to the trade 
outside the County of London, or from the Director-General, 
Ordnance Survey Office, Southampton. 

Contracts.—Forty-seven twelve-ton, seventy-four ten-ton 
and twenty-five eight-ton road rollers, all to be driven by internal 

busti gines working on paraffin oil, have recently been 
ordered from the Austin Manufacturing Company, of Chicago, by 
the Russian Government. It is believed that this order for 146 
rollers is the largest order of its kind which has ever been 
given.—The contract for a 3000 horse-power producer 
gas and by-product plant for the neW works of the Hoffmann 
Manufacturing Company, Limited, Chelmsford, has just been 
secured by the Lymm Chemical and Engineering Company, 
Limited, of Westminster.—The Stern Sonneborn Oil Company, 
Limited. informs us that it has received contracts for Super- 
Serewol from many of the principal Government contractors 








BRITISH PATENT SPECIFICATIONS. 


When an ¢: tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Ch y-lane, W.C., at 6d. 








The date first given is the date of application ; the second date at 
abridgme: 





the end of the nt is the date of the advertisement of the 
pt of the plete Specification. 
Any person nvay, on any of the grounds mentioned in the Act, 


within two months of the date gwen at the end of the idgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





INTERNAL COMBUSTION ENGINES. 


9860. July 6th, 1915.—GupGroN PIN ror INTERNAL ComBus- 
TION Enoine, Adolph Saurer, of Arbon, Switzerland. 

A hollow. gudgeon pin A having slits in its ends is mounted in 
the walls B of the piston. ‘The ends of the pin are conical in- 
ternally. The conical head D of the holt FE is located in one end 
of the pin A and a ring F in the other. In this ring is a nut G 
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inaving a flange H on the one end and a collar I driven on the 


other. This collar is riveted or otherwise fixed on the nut G, 
and is used for removing the ring F from the gudgeon pin A. 
In order to prevent the nut G from rotating an elastic washer K 
is placed under its flange H. Instead of the head D being made 
integral with the bolt E for the purpose of reducing the cost of 
manufacture it may be serewed on.—May 17th, 1916, 


DYNAMOS AND MOTORS. 


10,762. July 24th, 1915.—ImMPROVEMENTS IN AND RELATING 
to DyYNAMO-ELECTRIC Macuines, The British Thomson- 
Houston Company, of 83, Cannon-street, E.C. 

The object of this invention is to reduce the leakage of fiux 
bet tating poles. The axial length of the commutat- 
by cutting a portion of the face near the 





ing pole face is reduced 
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armature away—for example, by cutting a V-shaped or channel- 
shaped portion A or B out of the pole piece between the ends of 
the pole. The same result can be obtained by cutting a number 
of smaller portions away. The principle is described.— May 17th, 
1916, 


TELEGRAPHS AND TELEPHONES. 


6647. May 4th, 1915..-SouND-DIRECTING APPLIANCES FOR 
USE WITH TELEPHONES AND MICROPHONES, Eric Magnus 
Campbell Tigerstedt, of 10, St. Thomas-allee, Kopenhagen, 
Denmark. 

D is the diaphragm from the rim of which extends a diverging 
funnel A. In the funnel or mouthpiece A, at a certain distance 
apart from and opposite to the diaphragm W is fixed by means of 
bands or strapsC acone B. The base of the cone B is so arranged 
as to leave an annular gap for the ow of sound waves 
between its circumference and the smaller end of the mouthpiece 
A. The base of the cone B is arranged as a diaphragin S. The 
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low part of the funnel and the cone may gradually turn to the 

planes of the disphragms D and S§ respectively, so that a smooth 

surface is obtained. The diaphragm S is actuated by a telephone 

magnet T, and the lower diaphragm D is under the influence of a 

telephone magnet I. The windings of the two magnets are con- 

nected in series in a telephone circuit, so that the magnet T and 

T operate to attract simultaneously or repel the diaphragms 

S and D. The sound effect is thus substantially doubled.— 

May 17th, 1916. 

7367. May 17th, 1915.—-IMPROVEMENTS IN AND RELATING 
To WIRELESS SIGNALLING Systems, The British Thomson - 
Houston Company, of 83, Cannon-street, London, E.C. (A 
communication from the General Electric Company, of 
Schenectady.) : : 

The object of this invention is to provide an improved means 
of varying the amplitude of continuous electrical waves, and 
iall 





and engineering firms in the country engaged on tions, and 
has just received a large repeat order from one of the national 
shell factories. 





Pp for varying the amplitude of such waves in accord - 
ance with variations in sound waves. The apparatus for pro- 
ducing the waves is illustrated. An electric discharge device A 
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consists of a highly evacuated envelope, having a cathode C of 
filamentary form provided with a source of energy D for heating 
it to ineandescence, an anode E and a conducting body F, which 
is preferably in the form of a grid interposed between the 


MACHINE TOOLS AND SHOP APPLIANCES. 


100,063. January 11th, 1916.—IMPROVEMENTS IN OR RELATING 
to Macnetic Separators, Fried. Krupp, of Magdeburg- 





cathode and anode. The cathode and anode are 
respectively to conductors H I, which in turn are connected to a 
source of direct current of the desired potential. The circuit, 
which includes the cathode and anode, also contains an induct- 
ance which is inductively related to the inductance N in the 
antenna, and also to the induct 2 ted as shown. 
The coupling between K and N is preferably close, while that 
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hetween K and L may in some eases be very loose. The induct- 
ance L is preferably shunted by a variable condenser O, and a 
battery P for adjusting the normal potential of the grid F. In 
order to vary the amplitude of the continuous waves produced 
by these arrangements, a second electron discharger R is pro- 
vided, the cathode S and the anode T of which are connected as 
shown. The circuit of the controlling grid U of this second device 
includes the secondary of a transformer, the circuit of the 
primary W of which includes the telephone transmitter X and 
local battery Y. A battery Z may also be inserted in the grid 
cireuit to adjust the normal potential of the controlling grid. 
Z’ is a condenser and Z’ a resistance. The principle is fully 
described.— May 17th, 1916. 


TRANSMISSION OF POWER. 


6980. May 10th, 1915.—AN ImprRovepD JOINT For AN ELEectRIC 
Case, Albert Edgar Tanner, of Croughton House, Chester- 
road, Stretford, and Ernest Alexander Claremont, of Broom 
Cottage, High Legh, Cheshire. 

A is the insulated conductor, B the bared conductor, C the 
ordinary sleeve, with a threaded rt F! to connect with the 
collar D of the ordinary sleeve. One end of the conductor to 
be joined is threaded through the outer sleeve, and when the 
joint of the conductor is finished the outer sleeve is passed over 
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the joimt and the fitting part brougnt to and screwed on to the 

collar. When the outer sleeve is thus in position over the 

joint of the conductor, or of each conductor if there are more 

than one, the whole joint is encased in a box, which is filled with 

—s compound in any other known manner.—May 17th, 
6. 


MOTOR CARS AND ROAD TRAFFIC. 


100,376. February 1ith, 1916.—IMPROVEMENTS IN OR RELATING 
To Metat WHEELS FoR VEHICLES, Thoma: Clarkson, of 
Woodlands, Galleywood, Essex, and William John Morison, 
of Savernake Lodge, Chelmsford. 

A wheel cast in one piece is illustrated. The hub A is con- 
nected to the rim B by spokes C, which are of U section. The 
limbs of the U pieces are formed with flanges C!. On the outside 
of the whceel—that is, the side where the spokes C present rounded 
































surfaces—the spokes are joined to the rims by webs E and to 
the hub by webs E!. Also on the other side of the wheel the 
limbs of the U section member forming each spoke are extended 
-* = and join the downturned inner edge of the rim B.— May 17th, 





Buckau, Germany. 

A shaft A carries pole plates B, which are spaced apart and 
remain stationary during the operation of the separator, coils C 
being provided in the spaces bet ween the plates, which are formed 
with sharpened edges D. The edges of each two adjacent pole 
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plates torm a magnetic field, and all the pole pieces are sur- 
rounded by a common retary delivery drum E. The edges D 
of each two adjacent pole plates are arranged with respect to one 
another, so that a magnetic field is formed which increases and 
decreases alternately in the direction in which the material to 
be treated is fed.—-May 17th, 1916. 


MINES AND METALS. 


13,207. September 15th, 1915.—IMPROVEMENTS IN ALLOYS. 
The British Thomson-Houston Company, of 83, Cannon- 
street, E.C. i 

The alloy described has been found particularly suitable for 
use in the manufacture of lead wires for electric lamps, and 
consists of an alloy of nickel, cobalt and manganese. The pro- 
portions are :—Cobalt, 20 to 30 parts ;" nickel, 80 te 70 parts : 
manganese, a few parts. One part by weight of cobalt and 
three parts by weight of nickel are melted together in an alundum 
erucible, the metal being preferably protected by an atmosphere 
of hydrogen. One and a-half to two per cent. of manganese is 
added to the melt, and after it has become quiescent it is cooled 
to about 1250 deg. Cent. and then chilled in water. In pre- 
paring this alloy care must be taken to avoid aluminium, lime 
and other basic impurities. The materials should also be free 
from sulphur, phosphorus, silicon and carbon. These impurities 

tend to make the alloy brittle—May 17th, 1916. 





MISCELLANEOUS. 


100,374. April 20th, 1915.—IMPROVEMENTS IN AND CONNECTED 
with LUBRICATORS, AND PARTICULARLY LUBRICATORS 
FOR THE Pivot Pins OF STuB-AXLeEs OF MOTOR STEERING 
WHEELS, 

On to the end of the axle A is mounted the pivot pin C for the 
stub-axle bracket B. The pivot pin is mounted at its upper 
and lower ends in the bearing bushes E and D of the stub-axle 
B. A lubricator F is arranged at the upper end of the pivot 
pin, and a tube G extends downwards in the base of the pivot 
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in and into the vicinity of the lower end of the pivot pin. 

Then the lubricant is forced out of the lubricator F it passes 
down through the tube G and rises in the annular space surround- 
ing the tube and passes, as indicated by the arrows, first of all 
through the lower transverse passages in the pivot pin C to the 
lower bearing D, and then through the upper transverse passages 
in the upper bearing.—May 17th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or ts the property of, anon-enemy proprietor 
the law does not apply. 


On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 17,550/09.—Packing machines ; relates to apparatus for 
closing the mouths of paper bags, cardboard boxes, &c., for 
use in tion with hines for filling the bags. Jagenberg, 
F, E., Germany. 











No. 17,837/09.—-Motor vehicles. Relates to the arrangement 
and packing of jointed rear driving axles for motor vehicles in 
which the wheels are driven directly from rotary motors, the 
latter preferably forming part of an electric or fluid-pressure 
transmission gear. The driving axles are connected by cardan 
joints to the hollow interior of the rotary pistons and to the road 
wheels, and both joints are enclosed so that they can run in oil 


baths. Lentz-Getriebe Ges. and Lentz, H., Germany. 
No. 17,914/09.—-Carbon. Absorbent carbon is made by 


distilling a mixture of finely-divided earthy lignite with clay, 
preferably china-clay. Goldstein, R., and Hampe, W., Berlin. 

No. 18,061/09.—Moulding hollow blocks. Holiow building 
blocks, completely closed on all sides, are obtained by severing 
a bar of clay formed of alternating holiow. and solid portions, 
the bar being produced in an extrusion press fitted with movable 
cores. Bulg, B., Germany. Dated September 2nd, 1908. 

No. 18,160/09.—Sprocket chains. A sprocket chain of the 
kind so constructed as not to bend in the extended position, and 
intended for ammunition rammers and hoists. Krupp Akt. Ges., 
F., Germany. Dated January 11th, 1909, 

No. 18,209/09.—Vapour lamps. In a vapour burner for 
inverted incandescent mantles the liquid fuel is partly vaporised 
by the heat of the burnt gases in a preliminary vaporiser, from 
which it passes into a final evaporator through a slit or a series 
of holes in the inlet tube. Wiktorin and Co. (formerly Wiktorin 
and Frohn), Vienna. Dated February 10th, 1909. 

No, 18,329/09.—Stannie chloride. Stannic chloride is obtained 
from tin-plate clippings and other materials containing tin by 
treatment with undiluted chlorine in the absence of air. Wolff, 
P., Germany. 

No. 18,460/09.—Rope railways. The rectangular beam 
supporting a bearer shoe on which the supporting rope rests is 
fixed on edge and has a cylindrical constriction near its end. 
The shoe has a rectangular aperture enabling it to be pushed on 
to the beam, and the shoe is then turned through 90 deg. into 
working position, whereupon rounded surfaces of the beam and 
shoe coincide, and the projecting head of the beam prevents 
the shoe from sliding off. Bleichert and Co., A., Germany. 
Dated August 26th, 1908. 

No. 18,536/09.—Turbines. The long blades of low-pressure 
turbine stages are strengthened by being fastened together in 
groups of two or more by bolts, plates, &c., which pass through 
the middle parts of the blades. Vereinigte Dampfturbinen 
Ges., Berlin. Dated August 12th, 1908. 

No. 18,607/09.—Bearings. A ball bearing with elastic 
undivided race rings having flanges or rims which present 
gaps of less width than the balls is assembled by inserting the 
balls one by one each at a different point of the periphery while 
the rings are in concentric position. The balls are inserted 
from the same side or from either side alternately. Schwein- 
furter Pracisions-Kugel-Lager-Werke, Fichtel and Sachs, 
Germany. Dated August 13th, 1908. 








SOCIETY OF CHEMICAL INDUSTRIES. 

Tue last meeting of the session of the Edinburgh and East 
of Scotland section of the Soeiety of Chemical Industries was 
recently held in the new laboratory of the North British Rubber 
Company, Limited, Castle Mills, Edinburgh. Professor Walker 

resided over a good attendance of members. Mr. W. A. 

Villiams extended to the Society and to the visitors a hearty . 
welcome on behalf of the management of the North British 
Rubber Company. He hoped that a meeting such as that 
would be the forerunner of many others in the district, and that 
manufacturers would come forward and show the Society 
what they were doing in scientific and particularly chemical 
work. He apologised for the absence of the general 
manager, Mr. Johnston. and for the fact that on account of 
the depletion of the laboratory staff by about 50 per cent, 
through the war his company had not so much to show them 
as it would have had in normal times. 

Professor Walker, the President of the Section, in reply, said 
it was excessively kind of the management of the North British 
Rubber Company to let them have this opportunity of seeing 
their laboratories. It was just at a time like this, when the war 
had made their minds more open than usual, that these privileges 
were most useful and most appreciated. He had always felt 
from the academical point bf view that those of them who 
taught in Universities. had far too little experience of how 
matters were conducted on the technical and commercial scale, 
and it was quite certain that if we were to hold our own in the 
industrial competition which was sure to follow the war, not 
only with Germany but with other nations, we must more and 
more have the combination of technica! with academic chemistry. 
The academic chemists must have their minds directed towards 
the technical openings of the theories and researches with 
which they put before the students, and, on the other side, the 
technical students must be ready to welcome these latest results 
of research. Again he thanked Mr. Williams for his words 
of welcome, and the management for giving them this oppor 
tunity of seeing the laboratories. 

A paper on “ The Raw Materials used. by the Rubber Manu- 
facturer”’ was read by Mr. B. D. Porritt, B.Sc., followed by 
one on ‘Some Aspects of Synthetic Rubber,” by Mr. B. D. W. 
Luff. The members thereafter visited the extensive laboratories 
of the company. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
For the week by Lieut.-Colonel C, B. Clay, V.D., Commanding. 


Officer for the Week.—-Platoon Commander W. A. J. Watkins. 

Next for Duty.—Platoon Commander N. E. Brown. 

Monday, June 12th.—Technical for Platoon No. 9, 46, Regency - 
street, 8.W. Squad and Platoon Drill, Platoon No. 10. Signal- 
ling Class and Recruits. . 

Tuesday, June 13th.-School of Arms, 6 to 7. 
7.15 to 8.15. 

Wednesday, June 14th.—Platoon Drill, No. 2 Platoon. 

Thursday, June 1&th.—Platoon Drill, No. 6 Platoon. Shooting 
for No. 9 Platoon, Miniature Range. Recruits, 5.45 to 7.45. 
Instructional Class, 5.45. 

Friday, June 16th.—Technical for No. 10 Platoon, 46, Regency - 
street, S.W. Squad and Platoon Drill, No. 9 Platoon. 

Saturday, June 17th.—Probable date of inspection by Lord 
French. Special orders will be issued. 

Sunday, June 18th.—Entrenching at Otford. Parade Victoria 
(S.E. and C. Railway Booking Office), 6.35.a.m. Uniform, 
haversacks, water bottles. Mid-day rations to be carried. 
Railway vouchers will be provided. 

Otford Camp.—On and after Saturday, June 3rd, there will 
be a standing camp at Otford (see Monthly Orders). 

Musketry._ For Nos. 1 and 2 Companies see Notices and ‘lables 
A and B at Headquarters. 

Nore.—-Unless otherwise indicated, all drill, &c., will take 
place at Chester House, 


Recruits, 


By order, 
Macteop YeRarstey, 


June 5th, 1916. Adjutant. 
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THE CRITICAL SPEEDS OF SHAFTS. 
By W. M. WALLACE, Wh.Sce., A.R.C.Se., A.M. Inst. C.E. 
No. I, 


No one more fully realises what is meant by the 
term the critical speed of a shaft than the designers of 
modern high-speed motors and generators. Even a 
well-balanced shaft, if run at a certain speed, will 
commence to whirl; that is, the axis of the shaft, 
instead of remaining stationary, will begin to go 
round in a circle, the diameter of which gradually 
increases. In some cases the risk incurred in running 
through the whirling speed is so great that designers 
consider it advisable to stiffen up shafts sufficiently 
to throw the whirling speed certainly above the 
normal speed of working. 

There are now fairly well-established methods for 
calculating the whirling speed of a loaded shaft, but 
recently certain experimenters and mathematicians 
have not only cast doubt on the accuracy of some of 
these methods but have actually hinted at the possi- 
bility of the existence of other critical speeds below 
the whirling speed. They are not at all certain 
whether these lower critical speeds are of practical 
importance, though one experimenter at least avers 
that he has observed serious whirling of a turbine 
rotor shaft at a lower critical speed. As the present 
writer is responsible, for better or for worse, for the 
introduction of one of the methods of calculating the 
whirling frequency, and as he has been engaged off 
and on for some ten years experimentally testing the 
accuracy of this method, he feels that the publication 
of an account of the ‘leading experiments and the 
reasoning underlying the method will be of interest 
to engineers at the present juncture. 

Although there is a certain sound theoretical basis 
for the method, the writer wishes to emphasise the 
fact that he has attacked the problem from an experi- 
mental or engineer's rather than from the mathema- 
tical point of view. The method was recommended 
on the strength of facts observed rather than on 
mathematical reasoning. The advantages of this 
plan should now be obvious, as we have leading 
mathematicians deducing lower but different critical 
speeds and basing their work on arbitrary assumptions 
of the legitimacy of which they are not at ali sure in 
the absence of experimental data. The natural result 
is that they cannot state which of two different lower 
critical speeds deduced by different investigators is 
correct, and whether either is of practical importance, 
and they all appeal pathetically to the experimenter 
to come to their aid. The fact of the matter is that 
the mathematical solution is only of interest to the 
mathematician ; it is a pretty solution of a differential 
equation based on arbitrary assumptions that have 
no real relation to actual practice, as will be seen 
subsequently. 

The simple theory underlying the writer’s method of 
calculating the critical speed is usually so obscured by 
such a forest of mathematical expressions that the 
writer craves space for a brief statement. In actual 
tests he early noticed that for shafts loaded as is 
usual in actual machines the whirling frequency was 
never far removed from the vibration frequency of 
the shaft when not rotating. The slight difference 
between the two is due to the gyroscopic actions of 
the masses forming the loads on the shaft. This 
action tends to increase the frequency at whirling. 
In practice, however, it is usually very difficult to 
detect this difference, partly because it is very small, 
but chiefly because other factors such as the effect 
of the length and play of the bearings are of far 
greater importance ; yet it is this gyroscopic action 
which looms large in the mathematics, while the 
bearing and other effects are neglected. Further, 
if the attached masses are sufficiently excentric to 
produce an appreciable whirl when on the critical 
speed, then the shaft whirls through a range of speeds, 
and it is not easy to detect exactly when the whirl 
commences or ends. On paper the thing seems easy, 
but in practice with actual materials all sorts of 
things happen. Some shafts do not whirl at all, but 
have two distinct critical speeds not far removed 
from one another, and on each of which the shaft 
vibrates transversely. An interesting example of 
this occurred some years ago. A horizontal loaded 
shaft freely supported at its ends was driven by a 
horizontal belt on a pulley mounted in the shaft 
between the two supports and at a short distance 
from one support. To limit the deflection of the shaft 
when at the critical speed a cast iron ring encircling 
the middle of the shaft was firmly attached to a stand. 
On speeding up a speed was reached at which the 
shaft commenced to hammer thé ring in a vertical 
direction. At a slightly higher speed this hammering 
ceased, and the shaft ran steadily through a short 
range of speeds until it commenced hammering again, 
but this time in a horizontal direction. At higher 
speeds the shaft ran quite steadily. If by a whirl is 
meant the motion of the centre of the section in an 
approximately circular path, then that shaft did not 
whirl. In other cases, when the limit of allowable 
whirl has been: reached, the contact with the ring 
has been noiseless, but in this case the hammering 
was violent. The resolution into its two components 
of what would have been a whirl in an elliptic path 
had it been possible for the two to occur simul- 
taneously was due to the constraining influence of the 





belt drive. It is not necessarily true either that the 
true critical speed for a shaft is at the arithmetic 
mean of the speeds at which whirling commences 
and ceases respectively. This serves to throw some 
light on the fact that the critical speed of a motor or 
turbine when speeding up differs slightly from that 
observed when running down. 

This distortion of the true whirl may be also 
caused, of course, by variations in the elastic qualities 
of the material of the shaft for bending in different 
planes. Very rarely indeed is this uniform for a rod 
or a turned shaft. If such a rod or shaft be firmly 
clamped in a vice at one end and plucked at the other 
to set up transverse vibrations of the fundamental 
type, that is, with a neutral segment at one end and 
a node at the other it will generally be found that in 
two directions mutually at right angles the impressed 
vibration in that direction is maintained, but in 
any other direction the line of vibration gradually 
changes into an ellipse with gradually varying and 
rotating axes. Thus, if the original vibration is along 
the line aa—Fig. 1—it goes through the cycle of 





changes represented roughly by the curves and 
becomes a vibration shown by the line bb, making 
an equal angle with the principal axes of elasticity. 
If the total number of vibrations occurring in the 
period of a complete cycle be n, that is, before return- 
ing to the original line aa, then the percentage 
variation in the elasticity is (100 + n)?. In the case 
of unturned or damaged rods this variation may be 
due to the irregularity of form of the section. Of 
course, it is not maintained that such variations as 
these are usually sufficient to separate the components 
of the whirl, but they are worth keeping in mind 
when interpreting some of the unusual disturbances 
noticed with turbines and motors when near the 
critical speed. The writer has experienced difficulty 
on many occasions in trying to avoid a slight separa- 
tion of the components when using a belt on a pulley 
on the shaft itself. For the reasons given, then, it is 
absurd of an engineer to bother about the difference 
between an exact mathematical solution and the 
following simple approximation ; a difference which 
in most cases is under one per cent. 

OF 


SIMPLE THEORY WHIRLING. 


This experimental resolution of the whirl into its 
two component vibrations is not only interesting 
but suggests a simple method of determining the 
expressions for the critical frequency as the frequency 
of a natural vibration of the non-rotating shaft. The 
writer has shown that such a simple expression 
may be obtained by expressing the strain energy in 
the shaft in terms of the deflection of the shaft under 
static loading. .In this manner we introduce into 
our expressions 9 term indicating the stiffness of 
the shaft.. For example, consider a massless canti- 
lever E A—Fig. 2—with a load W at one end sup- 
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ported horizontally by a prop under the load. On 
suddenly removing the prop the load falls through 
a distance y to its statical position of rest C, where 
it has acquired a velocity v such that W v? + 2g = 
Wy- 2. Although the load loses potential energy 
W y in falling from A to C, half of this is stored as 
strain energy in the cantilever. Continuing its down- 
ward journey, it comes to rest at B, where C B = 
C A, since although it again loses potential energy 
W y the energy absorbed by the strained cantilever 
is 3 W ~ 2, leaving a balance of W y ~ 2 = W v? ~ 
2g. Now vis the velocity of a point in the equivalent 
circular path of radius y and is therefore equal to 
2m” y ~ T, where T is the periodic time : 

- i Ss Oe et = 

2 29 T= 


With a number of masses on the cantilever at 
different points, since the sum of the potential energies 
in the extreme position is equal to the sum of the 
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kinetic energies in mid-position, reasoning similarly 
we must have :— 
=Wy* 
g=Wy 

There is nothing in this but what would apply 
to a shaft supported at the ends or in any other 
manner, and, since in most cases the whirling time 
is practically equal to the time of vibration, we have 
arrived at a simple rule for expressing it. The 
critical or whirling speed, then, is expressed in 
revolutions per minute by :— 


n— 30 / g= Wy | 
=Wy 


T= 


(1) 
Tv 

Tt should be noted that that the quantity y in the 
terms 5 Wy and & W 4’ is the deflection of the shaft 
at the point at which any load W is applied when 
statically loaded by the particular system of loads. 
The values of y may be obtained in a variety of ways. 
For a symmetrical system they may usually be best 
obtained by calculation or when the loads can be 
grouped as a small number of concentrated loads. 
For an unsymmetrical system, especially with a 
shaft of variable section, the graphical method is 
most convenient and is not a long or tedious process 
if the writer’s movable polar diagram method is used.* 

If the attached masses have large radii of gyration 
k about an axis perpendicular to the shaft and are so 
situated that a considerable amount of angular 
momentum is imparted to them when the shaft 
vibrates, the more correct expression for the whirling 
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where 6 or dy — dz is the angle that the deflected 
shaft makes with the line of centres at the point of 
application of the load—Fig. 3. The term W k? 
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is due to the gyroscopic action of the masses, which 
induces a stiffening couple on the shaft. It increases 
the frequency at which whirling commences. In 
most cases, however, it is insignificant. The writer’s 
experience shows that so many factors in practice 
operate to lower the frequency that one is thankful for 
some slight tendency in the opposite direction to 
balance matters a little. Not only are the values of 
k usually low, but the larger masses are usually 
situated near the middle of the shaft, where @ is 
negligible. Even in an extreme case the effect is 
not great. For example, consider that of a uniform 
shaft A B—Fig. 3—supporting two heavy masses 
at the points C and D, where AC = DB = L ~ 4, 
L being the length of the shaft. It is easy to show 
that, if the shaft is simply supported at the ends, 


k202 9k? 
y L?° 
Let L = 50in. = 4ft. 2in., and the masses be two 
, cay _ ee 9 x 36 
dises 2ft. in diameter, so that k? = 36, ad : = 9 he “ 
y 50° 


= 0.1296, or 13 per cent., the effect on the frequency, 
however, will be half of this, or 6.5 per cent. In 
most machines the heavier loads are situated near 
the middle of the shaft, where the section is greatest 
and the gyroscopic term is not worth estimating. 
The absurdity of going to the trouble of estimating 
this term is well illustrated in the case of the 
250-kilowatt turbine rotor investigated by Mr. Kerr, 
and recently published in Engineering. Omitting 
the W k* 6* term the whirling speed as calculated is 
reduced from 3338 to 3326 revolutions per minute, or 
about 0.4 per cent., whereas the shaft actually 
whirled at 2450 revolutions per minute, or 26 per 
cent. below the theoretical. And yet this 0.4 per 
cent. represents all the difference between the 
elaborate mathematical theory and the writer's 
simple theory. The large difference between the 
actual and the theoretical whirling frequencies is 
due, in the writer’s opinion, to an inaccurate estimate 
of the length of the vibrating shaft. This is an 
extremely important factor, as the frequency varies 
as L’2. When a shaft is supported at the two ends 
only the length should be taken to the extreme outer 
ends of the bearings, at least in calculating the fre- 
queney at which whirling will commence, for the 
usual clearances allow of an appreciable deflection 
of the shaft at the middles of the bearings. As the 
speed is increased the deflection increases and the 
nodes travel inwards, so that the shaft automatically 
adjusts its vibrating length to maintain and accen- 
tuate the whirl. If the whirl is violent the elasticity 
of the supports comes into play and further increases 
the range of whirl. 


* “ Engineering Problems,” W. M. Wallace. 
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THE ERECTION OF QUEBEC BRIDGE—PRO- 
GRAMME FOR SEASON 1916. 


In the following article we are enabled to set 
out the programme of the work of erecting the 
new Quebec bridge which will be carried out during 
the present season. It will be remembered that 
at the close of the season of 1915, the north shore 
anchor and cantilever arms and the south shore 
anchor arm, including the main post, of the new 
Quebec bridge, had been completed, the tonnage 
erected amounting to approximately 46,000 tons. 
As the total quantity of steel in the bridge will weigh 
in the neighbourhood of 65,000 tons, there still 
remained to be placed some 19,000 tons. Of this 
19,000 tons, the south shore cantilever arm repre- 
sented 13,000 tons and the suspended span about 
6000 tons. The erection of the south shore canti- 
lever arm was started about April Ist, 1916, and at 
the time of writing this article the first panel adjacent 
to the main pier is well under way. 

Judging from the time consumed in placing the 
North shore cantilever arm, the progress of erection 
of the south shore cantilever arm should be approxi- 
mately as stated in the following schedule :— 


= Days Date of Tons of st el 

Main panel. required. completion. to be erected. 
16-14 ae May 10th ... ... 3,100 
er Jone 9th ...... 2,650 
- aaa July 1st eee 
a July 17th 1,469 
in re July 29th... 1,300 
3 da ee 9 August 7th ... 850 
4-2 ee August 21st ... 630 
2-0 15 September 5th 650 
Total ... 158 Total ... 12,600 














Fig. 1 


each panel will be completed as the traveller advances, 
the final bracing for each panel being put in place 
by the rear booms of the traveller. On account of 
their large section and length, the bottom chords 
are fully spliced twice between the main panel 
points. This makes it necessary to support them 
while the different parts are being assembled and 
lined up on what is known as a “ flying bridge.” 
This flying bridge is attached at the shore end by a 
pin driven through a temporary bracket, which is 
bolted to the bottom flange of the chords already 
placed, and the front end is tied back to the com- 
pression diagonals by means of jacking girders and 
links. The adjustment of the chord for riveting, 
and the driving of pins connecting the chords to the 
tension verticals, is effected by means of jacks 
placed on this bridge. When a panel is completed 
the bridge is taken up by the cranes of the traveller 
and moved ahead to its new position. 

The operating schedule for each panel of the 
cantilever arm is approximately as follows—see 
Fig. 1. With the traveller standing with its front 
legs at a main panel point F,, the flying bridge 
is moved forward into position. The first panel 
section L,—L,_; of the lower chord is then placed 
with its portion of the lateral bracing, followed by 
the lower sections L,—M,_, of the compression 
diagonals with their sway bracing. The sub-tension 
diagonal M,—M,_, is then erected and the pins 
connecting it to the compression diagonal and the 
main joint M, are driven. The sub-post M,_, 
F,_, carrying the floorbeam and the floorbeam 
itself at F,_, are next placed and the floor system 
from the main panel point F, to the sub-panel 
point F,_, laid. The traveller is then advanced 
until the front legs rest at the sub-panel point F,,_,. 
In this position the second panel section of the lower 
chord L,_, L,_, is placed on the “ flying bridge.” 
The upper halves, M,_,; M,_, of the compression 





diagonals with their sway bracing are next erected, | 
followed by the portal bracing M,-—M,_; and the) 


vertical post sway bracing M,—U,, in the panel to 
the rear of the traveller. The main tension diagonal 
U,-M,_, with field splices completely riveted 
is then hoisted into position and the pins driven. 
This is followed by the tension vertical L,_, My», 
the vertical compression post U,_, Mn, and the 
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shore of the river, the work of erection proceeding 
simultaneously with that of the south shore cantilever 
arm. The foundations for the falsework bents 
supporting the trusses and the approach track were 
prepared during the season of 1915 at the periods 
of low tide. This work was rather difficult, consider- 


able blasting having to be done, and could not be 


carried on with any very great speed, as the time 
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Fig. 2—-METHOD OF ERECTING CENTRAL SPAN 


supporting trusses U,—-U,_,, carrying the top 
chord eyebars, in the order named. The top chord 
pins at the panel point U, are then driven and the 
last truss pin connection is made by jacking up the 
bottom chord from the flying bridge and driving 
the pin connecting the tension vertical L,_,-M,_, 
at M,_,.. The erection of the sway bracing for the 
tension vertical, the floorbeam at F,_, and the 

















available was only from two to four hours each day. 

As shown in the accompanying diagram Fig. 2, 
the span will be supported during erection on staging 
placed under each panel point. The traveller, 
which is the same one, with the top trusses and 
travelling cranes left off, that erected the north 
shore cantilever and anchor arms, will be first erected 
on bents immediately adjacent to the staging of the 
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Fig. 3 SUPPORTING 


floor system from the sub-panel point F,,_, to the 
main panel point F,_,, follows immediately. 
traveller is then moved out into position to repeat 
the operation for the next panel. 

As noted above, it is expected that the south 
shore cantilever arm will be finished by the end of 
the first week in September next, when the bridge 
will be in readiness for the floating-in and hoisting 
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THE COMPLETED CENTRAL 


The | 


SPAN 


span. The steel will be handled by means of the 
four 70ft. 30-ton booms placed one at each of the 
four corners. On its first trip the traveller will 
place the staging, bottom chords, bottom laterals, 
floorbeams and web members up to the middle or 
M points, followed by the upper web members, top 
chords, vertical and top chord sway bracing on the 
return trip. In Fig. 2 the members erected as the 
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Fig. 4—RAISING CENTRAL SPAN INTO POSITION 


into place of the suspended span. This span is 


640ft. long and 88ft. wide, and weighs in the floating- | 
| dotted lines. 


in condition, approximately 5000 tons. The greater 


part of the floor steel will be left off and placed by 
'the intermediate staging supports will be removed 


means of derrick cars after the span is coupled up 
to the ends of the cantilever arms. The span will 
be erected in the shallow waters of Victoria Cove, 
about three miles below the bridge site, on the north 


| Lys—see Fig. 
| 32ft. wide, 160ft. long and I11ft. 7in. draught will be 


traveller advances are shown by full lines; the 
members placed on the return trip are shown by 


The span being completely erected on the staging, 


and the span swung on the end bents at Ly) and 
3. In this condition, six scows 
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floated in and placed under the panel points L1, 
L2, L3, L15, L16 and L17. The valves in the bottom 
of the scows will be opened and the scows sunk until 
they rest on their foundation supports. The cross 
girders and bracing which transfer the load of the 
span to the scows will then be placed. To raise 
the span from the end supports at L, and Ly, 
preparatory to floating out, the scows will be drained 
at low tide, the bottom valves closed, and as the 
tide rises the span will be gradually lifted and be in 
readiness for proceeding on its journey to the bridge 
site, if the weather and tide conditions are con- 
sidered favourable. 

While the span is on its way to the bridge site, it 
will be kept under control by means of tugs, of 
sufficient power capacity to overcome all anticipated 
resistances due to wind or current. Arriving at the 
bridge site, the span will be anchored to the ends of 
the hanging trusses shown in Fig. 4, coupled up to 
the hanger slabs provided at each of the four corners 
of the cantilever arms and raised into its final position 
by means of the movable jacking girders and eight 
1000-ton hydraulic jacks, two at each corner, as in 
diagram Fig. 4. 

On page 504 we give a series of views, the majority 
of which show the state of the bridge when work 
was actually terminated at the end of last season. 
It will be observed that they indicate a not in- 
considerable amount of progress when compared 
with the views given in our issue of October 29th 
last, which showed the condition of affairs at the 
end of last September. 

Our readers may be reminded that the work is 
being carried out under the supervision of a board of 
engineers, made up of Mr. C. N. Monsarrat (chairman 
and chief engineer), Mr. Ralph Modjeski and Mr. 
H. P. Borden. The contract for the superstructure 
is held by the St. Lawrence Bridge Company, Mr. 
Geo. F. Porter being engineer of construction, Mr. 
W. B. Fortune, superintendent, and Mr. 8S. P. 
Mitchell, consulting engineer of erection. 








MODERN METHODS OF CORRECTING POWER 
FACTOR. 
No. I. 


Some few years ago we published a short series of 
articles on power factor correction, and in those articles 
we described the methods then availab!e for relieving 
alternating-current generators from wattless currents, 
which result from connecting induction motors and 
other inductive apparatus to alternating current 
mains. At that time it was customary to use a 
synchronous motor for this purpose. Phase advancers 
had scarcely emerged from the experimental stage, 
and although it had long been known that electro- 
static condensers could be used, they had not at that 
time been adopted on a large scale. Our present 
object is to consider more particularly some of the 
later schemes that have been devised for eliminating 
wattless currents. 

To begin with, however, we will discuss the matter 
in a general way. Let it be assumed that the current 
and electro-motive force conform with a simple sine 
law. Then, when they are in phase, they rise to a 
maximum together, reverse together, reach a maxi- 
mum in the opposite direction together, and go on 
repeating the cycle everlastingly, and under these 
conditions the product—of volts and ampéres— 
represents watts. -So far as power calculation 1s con- 
cerned, continuous and alternating current circuits are 
then identical. But in practice it isseldom that the cur- 
rent and voltage keep instep. The current may either 
lag or lead with respect to the voltage, and in the 
absence of some power factor correcting arrangement on 
commercial circuits it lags nearly always. When there 
is a phase difference between the current and voltage, 
the product of the two no longer represents watts. 
The power factor is, then, less than unity. An 
alternating watt meter always registers the true 
watts, whilst the product of the readings given by 
the volt and ammeters represents the apparent 
watts. The power factor is found by dividing the 
true watts by the apparent watts, and it is the cosine 
of the angle of lag or lead between the current and 
voltage. 

The reason for the current lagging behind the 
voltage is that on applying a pressure to an inductive 
circuit, the resultant current builds up a magnetic 
field and the rapidly changing lines of force induce 
in the circuit a back pressure which throws the 
current out of phase with respect to the pressure. 
Energy spent in overcoming the inductance is stored 
in the form of electro-magnetic energy, and is given 
back periodically to the circuit through the medium 
of the induced electro-motive force, with the result 
that alternators working on inductive loads generate 
during one part of the half period and absorb power 
from the external circuit at other times. The 
instantaneous values of the induced pressure are 
dependent upon the rate of change of the magnetism, 
and the back electro-motive force, therefore, has its 
maximum value at the steepest part of the current 
curve. The back pressure is greatest when the 
current is reversing its sign, and is, consequently, 
a quarter of a period behind the current. The three 


voltages involved can be represented conveniently 
by drawing a right-angled triangle—Fig. 1. 


The 





hypotenuse represents the impressed pressure, the 
base the voltage in phase with the current, and the 
perpendicular the voltage due to  self-induction. 
Clearly, the angle 6 is the angle between the impressed 
voltage and useful current, and its cosine is the 
power factor. If I stands for current and E for 
voltage, then the product of EI cos 6 represents 





Fig.1 


the useful work expended in the circuit. The total 
current can be resolved into two components in 
precisely the same manner, the hypotenuse of the 
triangle—Fig. 1—representing the total current, 
the base the energy current, and the perpendicular 
the idle, wattless or magnetising current. If I stands 
for the total current as shown by the ammeter, then 
cos 91 is the component in phase with the voltage, 
and sin 6 I the idle current. 

The foregoing considerations can better be presented 
by drawing the current, voltage and watt curves 
IE and W respectively, as shown in Fig. 2. It has 
been assumed in drawing these curves that the 
external circuit is inductive, and that in consequenco 
the current lags behind the pressure by 30 degrees. 
By multiplying the ordinates of the curves E and I 
at various points, the watt curve is obtained. During 
certain short intervals, it will be noted the voltage 
is positive whilst the current is negative, and at these 
times the watts are negative; in other words, the 
generators are at these instants absorbing power 
from the external circuit. The negative power is 
represented by the small loops in the watt curve, 
which would obviously disappear if the current and 
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pressure were in phase. Upon the other hand, the 
greater the phase displacement between the voltage 
and current the greater do these loops become. 
From these curves, it is perfectly evident that more 
useful work can be got out of an alternator when the 
current is in phase with the pressure than is possible 
when there is a phase displacement. Furthermore, 
if the prime movers are to work at their full output 
when cos @ is leas than 1, they must be coupled to 
alternators larger than would be necessary under 
the ideal conditions. Similarly, mains and trans- 
formers must be more liberally proportioned if they 
are to deal with heavy wattless currents, for, although 
these currents perform no useful work, they heat up 
the conductors and increase the pressure drop. 

Years ago it was customary to rate generators on 
the kilowatt basis, just as in the case of direct-current 
machines; but since motor loads have grown so 
tremendously, this method of rating is no longer satis- 
factory. Alternators are now rated at so many kilovolt- 
ampéres. A machine required to develop 1000 kilo- 
watts at .8 power factor, for instance, must be rated 
at 1250 kilovolt-ampéres, for 1250 x .8 = 1000. 
This means, of course, that additional copper is 
provided in the alternators to deal with the wattless 
current, thus enabling the prime movers to work at 
their full capacities irrespective of the nature of the 
load. The provision of ample copper in generators, 
transformers and mains, however, does not remove 
all operating difficulties. Lagging currents de- 
magnetise the field magnets of generators, and may, 
especially in the absence of some automatic regulator, 
make the terminal pressure very unsteady. Owing 
to the lag of current behind the electro-motive force, 
the maximum current occurs at a time when the 
pressure has died down to some lower value, that is, 
when the mid-pole position of the field has advanced 
beyond the mid coil position. Obviously, the greater 
the displacement between the voltage and current 
the more troublesome do these de-magnetising effects 
become, and to obtain the correct terminal pressure 
a large exciting current is necessary. 

Now, in considering how the power factor can be 
improved, it is well to revert to the right-angled 
triangle—Fig. 1. The inductive component which 
is given by 2 xn LI,n being the periodicity I current 
and L the inductance in henries, must be neutralised or 
partly neutralised by a corresponding leading com- 
ponent. An electro-static condenser will take a leading 
current, and may, therefore, be used for raising the 
power factor. Anelectro-static condenser can be under- 
stood by imagining two metallic plates brought into 
close proximity to each other, but separated by an air 
space or some insulating material. If the plates are 


connected to a source of potential, they will be 
charged with equal and opposite quantities of elec- 
tricity, and the quantity of electricity that the 
condenser is able to store or condense under definite 
conditions is termed the electro-static capacity. The 
action of a condenser can be explained by an hydraulic 
analogy—see Fig. 3, which represents a chamber 
with two outlets and a dividing flexible rubber 
diaphragm between them. If this apparatus be 





Fig. 3 


connected in a pipe circuit and any attempt is 
made to circulate fluid in this pipe, the fluid will 
flow into the chamber until the rubber diaphragm 
is stretched sufficiently to produce a _ pressure 
equal to the main pressure, when no more liquid 
will flow. If the apparatus be shut off with stop 
cocks, and removed from the main, it will still 
contain its charge of fluid pressure, and will be 
capable of discharging it when the stop cocks are 
opened, the fluid then flowing from the concave side of 
the diaphragm to the convex side until a balance of 
pressure is obtained. It may happen that the 
diaphragm will oscillate, with the result that the 
fluid will oscillate between the two sides of the 
diaphragm. When an electric condenser is connected 
to a direct-current circuit, it acts in a similar way. 
A charge fiows into the condenser until the terminal 
pressure is equal to that applied. When disconnected 
from the line, it retains its charge, and if its terminals 
be connected together, a discharge takes place which 
is of an oscillating character and which finally brings 
both sides of the condenser to the same pressure. If an 
alternating pressure be applied to the fluid condenser 
by a pump—as shown in Fig. 4—it is clear that the 
fluid will flow very rapidly into the condenser until 




















Fig. 4 


the diaphragm begins to be tightly distended and its 
counter pressure begins to oppose the flow. Similarly, 
in the electrical condenser the current will have a 
maximum value in the early stages of charging, even 
though the pressure be light. The maximum current, 
therefore, precedes the maximum pressure ; in other 
words, the current leads on the electro-motive force. 
With the use of electro-static condensers for power 
factor correction, we shall deal more fully presently. 
Here a few remarks must be made with regard to the 
much older method of employing over-excited 
synchronous motors—sometimes described as rotary 
condensers. A synchronous motor is a constant-speed 
machine. Its speed is determined by the periodicity 
and number of poles, and not by the exciting current. 
But if the exciting current be reduced below a certain 
value, the current lags behind the pressure; and if 
it be increased above this first assumed value, it leads 
on the pressure. There is always one value of the 
exciting current which causes the main current 
neither to lag or lead, and when this value has been 
found, the machine works at unity power factor. 
Why it is that the current lags or leads with different 
excitations can be shown by a vector diagram—Fig. 5, 
which has been drawn on the assumption that the 
whole of the drop in the windings of the motor is 
caused by self-induction, an assumption which is 
very nearly true. The voltage impressed on the 
motor terminals is represented by the line O B, and 
the current which is supposed to be lagging behind 
the pressure by the thick line OC. The impressed 
pressure is balanced by the back electro-motive force 
and the impedance—the latter, it will be remembered, 
being assumed in this case to be due entirely to 
inductance. The inductive drop OD is laid off 90 
degrees in advance of the current; and the line B D 
represents the counter electro-motive force of the 
motor.. The reason for the current leading on the 
terminal volts OB when the exciting current is 
increased is very obvious from this diagram. If 





the exciting current be increased the back pressure is 
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increased, and since the speed of the machine must 
remain constant, the phase relations between the 
impressed and;,back pressure must change. An 
increased exciting current might, for instance, change 
the triangle B O D into B O E, the impedance vector 
shifting so that it takes.up the position O E instead 
of O D, and since the current must still be displaced 
90 degrees from the vector, it takes up the position 
O C!, and so leads on the terminal volts OB. To 
make the motor run at unity power factor, the 
exciting current must be adjusted so as to make the 
impedance vector take up the position O F, and since 
the current vector must always be 90 degrees behind 
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the impedance vector, it will come into phase with 
the impressed voltage O B. The power factor is then 
unity. 

Here, then, is one method of compensating the 
lagging component of an inductive load. On some 
supply undertakings where a large motor load has 
reduced the power factor to a very low value, syn- 
chronous motors have been installed solely for 
correcting purposes. They perform no mechanical 
work, but simply deal with the idle currents which 
the motors produce. But it is far preferable, where 
it can be arranged, to make synchronous motors 
drive machinery in addition to correcting the power 
factor, for the capital outlay on power factor correction 
is then comparatively slight. There are two reasons 
why synchronous motors are not, as a rule, installed 
on consumers’ premises. One is that in its ordinary 
form the synchronous motor must be run up to 
speed by an auxiliary motor and synchronised; and 
the other that it is only capable of running at one 
speed. Of late years, however, synchronous motors 
have been built that will start like ordinary induction 
motors. They draw from the line, at starting, 
current approximately equal to the full load current, 
which is sufficient for running the rotor up to speed 
from rest. The rotor winding is of the distributed 
type, and at starting it is traversed by alternating 
current. The ends of this winding are connected to 
slip rings on the shaft, and when the rotor has 
attained speed, continuous current is put into the 
rotor through the slip rings. During the starting 
period, a resistance is connected across the slip rings 
so that the motor runs up to speed, as an inductive 
motor. 








CHARGING EDISON STORAGE BATTERIES. 


AccoRDING to the makers of Edison storage celis and 
to those who are in the habit of using them it matters 
very little whether these cells are charged with a constant 
or tapering current. The former method was adopted 
first and has been regularly employed since 1909, but the 
tapering current method is, relatively speaking, a new 
development so far as Edison cells are concerned. It is 
nevertheless deserving of careful consideration, for certain 
advantages result from its adoption. Assuming that a 
cell is to be charged at constant current, the charge rate 
should be the normal rate recommended by the manu- 
facturer. Constant current rates below normal do not 
produce-a thorough deoxidation of the negative element. 
Low rates of this character do not in any way affect the 
ultimate life of a cell, but the voltage on the subsequent 
discharge will be somewhat below normal. 

When direct current is available the Edison batteries 
in an electric vehicle, for example, may be charged through 
& resistance, the ohmic value of which may be determined 

ee 
by a , where E is the line voltage, E* the initial 
voltage of the battery, and C the current. The initial 
voltage of the battery may be arrived at by multiplying 
the number of cells by 1.55. Obviously the greater the 
difference between the battery and supply voltage the 
greater 1s the amount of energy dissipated i in the resistance. 

When designing a garage charging re amranee it is to 
be remembered that with Edison cells high boosting rates 
are permissible. As much as five times the normal 
current may be put into a cell for five minutes ; four times 
normal current for fifteen minutes; three times normal 
current for thirty minutes, and twice the normal current 
for one hour. 

To charge a battery properly in accordance with the 
tapering current method it is desirable that the average 
current throughout the entire charge period shou!d be 
equal to the normal charge rate of the cell. This result 
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is obtained when the voltage across the battery is equal 
to 1.7 times the number of cells in series. To allow for 
voltage drop in charging plugs, cables, &c.. however, it 
is customary to maintain an average of 1.73 volts per 
cell at the bus-bars. If the voltage across the bus-bars 
exceeds this value a fixed resistance must be connected in 
the battery circuit. Low electrolyte temperatures and 
variations in the bus-bar pressure can be compensated for 
by providing this resistance with two or more tappings, so 
that the applied pressure may be adjusted. The position 
of this tapping on the resistance should be such thet an 
average pressure of 1.75 or 1.77 volts per cell be main- 
tained on the charging mains. Suppose it is desired to 
charge a 60-cell Edison battery with a normal charge rate 
of 30 ampéres. The voltage to be applied to the battery 
1.73 = 103.8 and the resistance | 45 rae > 


= .373 ohm. With cells of larger capacity—cells with a 
normal charging rate of 45 ampéres, for example—the 
5 13.2 
viz., = 
45 


2.48 ohms. Where cells of different sizes are to be charged 
from the same mains this fact must be taken into account. 
In such cases it is desirable to use a regulating rheostat, 
each step being marked for the battery equipment for 
which it is designed. 

The advantages resulting from the tapering current 
method of charging are (1) rheostat adjustment 
during the charge is unnecessary ; (2) gassing and con- 
sequent evaporation of the electrolyte are considerably 
reduced ; (3) in many cases the commercial watt-hour 
efficiency is improved, and the watts which would other- 
wise be dissipated in the resistance are utilised in the 
battery ; (4) the tendency to overcharge the cells is very 
largely eliminated, as the last part of the charge is given 
at a very low rate, and if the battery be left on charge too 
long the waste is greatly reduced. Experience has shown 
that an 80 per cent. ampére-hour efficiency can be obtained 
with these cells. Hence, if an ampére meter be connected 
in circuit it should be set to run 20 per cent. slow on 
charge, irrespective of the method of charging adopted. 

Of course, the existing conditions not infrequently 
influence the way in which cells are charged. A company 
in America, operating a fleet of eighty vehicles, generates 
its own current at a pressure of 115 volts. Each vehicle 
is equipped with 65 Edison cells, and in each charging 
line a resistance of .2 ohm is connected, which may be 
cut out or put into circuit by means of a switch. Unfor- 
tunately, the capacity of the plant is insufficient to permit 
the charge being started with the resistance cut out of 
circuit, consequently the charge is started with the resist- 
ance in circuit, and after the cells have been on charge 
for about thirty minutes and the input has reduced, the 
short-circuiting switches are closed, when the batteries 
are charged directly from the bus-bars. The progress of 
the charge can be quite accurately determined by the 
ammeter readings. When the current passing into a 
65-cell—G 4—battery falls to 10 ampéres it is known that 
the battery is fully charged. This fleet of eighty vehicles 
covers a total of 2088 car miles per day. The average 
daily kilowatt-hour input per car is 17.3, or a total of 
1250 kilowatt-hours. 


will be 60 


ohmic resistance will have a lower value, 








SIX-INCH SHELL BORING LATHE. 


Ovr illustration represents a single-speed lathe for 
performing the boring operations on 6in. shells. It has 
been designed on the lines of a similar but smaller tool 
by the same makers—the Hunslet Engine Company, 
Limited, Leeds—which was illustrated in THE ENGINEER 
some time ago, the special features aimed at being handi- 
ness, ease of manipulation and efficient lubrication of the 
cutting tools, so that the lathes can be safely placed in 
charge of unskilled attendants. The lathe has Qin. 
centres ; length of bed, 7ft. 6in.; spindle bearings, 44in. 
and 3}in. diameter by 5}in. and 5in. long, drilled with a 
ldin. hole; driving pulleys, Ift. 3}in. diameter by 5}in. 
wide ; gear ratio, 63 to 1, and automatic feed. The turret 


has been increased in diameter and will accommodate six 
bars 3in. in diameter, instead of four bars 2jin. in diameter. 
The turret saddle is specially long, the projecting end 
passing under the chuck, so that the turret can be brought 
close up to the work. One rate of feed is provided, the 
gears being well covered by the saddle, thus effectively 
protecting them from damage by chippings. The rack 
which actuates the turret slide is made of high tensile 
steel and is arranged in the centre of the bed, giving a 
central thrust. It is inverted to prevent chippings from 
dropping into the spaces between the teeth. The cutting 
lubricant is supplied by a strong geared pump, and the 
internal system of tool lubrication is entirely self-contained, 
each tool as it comes into operation receiving automatically 
@ copious supply of suds. This is a decided improvement 
and eliminates all rubber piping and loose connections, 
which are a fruitful source of trouble. 

The lathe is provided with three feeds, automatic, fine 
hand and quick hand. For shell boring the fine hand feed 
is necessary for the bottom forming operation and the 
automatic feed is then disengaged. 








A SYSTEM OF FORCED LUBRICATION FOR 


STARTING MOTOR GENERATOR SETS. 


EXCEPTIONALLY large motor generator sets and other 
similar machines can be started with comparative ease if 
the bearings are first flooded with oil. Writing in the 
General Electric Review on ** Some Recent Developments 
in Central Station and Sub-station Equipment,” Mr. 
J. R. Werth describes a special oiling system for the four 
bearings of a very large motor generator set, operating as 
a frequency changer. Prior to the installation of that 
oiling system, the large starting motor had to exert an 
enormous torque to *‘ break ’’ the shaft from its bearings, 
especially after the set had been shut down for some hours. 
The difficulty has now been overcome by the installation 
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MOTOR GENERATOR STARTING ARRANGEMENT 


of a special oiling system shown in the accompanying 
illustration. A small ? horse-power motor-driven pumping 
set forces oil between the shaft and the bearings of the 
frequency-changing set, thus floating the shaft on a film 
of oil. It is now possible to start the set without any 
special starting motor, thereby saving valuable floor space 
and eliminating the continuous loss of energy involved in 
keeping the starting motor revolving twenty-four hours 
a day. After the set has been started sufficient lubrica- 
tion is provided by the usual oil rings. It will be gathered 
from the illustration that there is one pump for each 
pair of bearings, and that both pumps are driven by the 
single ? horse-power motor. The holes in the bearings 
shown at A are for water-cooling connections. Relief 
valves are shown at B, equalising pipes at C, pressure 
pipes at D, feed pipes to pumps at E, check valves at F, 
control valves at G, insulating couplings at H, and 
pressure gauges ai K. 
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OBITUARY. 


SILVANUS P. THOMPSON. 


A VERY distinguished man has been taken from us 
by the death of Professor Silvanus Thompson, 
which occurred at his home in London on Monday 
night last after an illness of only two days. It is 
extraordinary how many great men hold and have 
held the name of ‘‘Tom’s son” in its different 
forms, and the late Professor can certainly be said 
to rank among the ablest bearers of the patronymic. 

Silvanus Phillips Thompson was the son of the 
late Silvanus Thompson, a Quaker, of York. He 
was born in that city on June 19th, 1851, and had 
therefore nearly completed his sixty-fifth year at 
the time of his death. His early education was 
obtained at the Bootham School of the Society of 
Friends in his native city, and afterwards at Flounders’ 
Institute at Pontefract. He then came to London 
in order to study for and take his B.A. degree, which 
he did in 1869. Thereafter, feeling the need for more 
extended knowledge of chemistry and physics, he 
attended lectures at the Royal School of Mines, 
and also studied for a time at the University of 
Heidelberg. In 1875 Thompson was_ bracketed 
first in Honours in the examination 
for the degree of B.Sc. at the 
University of London, at which he 
also. graduated D.Se. in 1878. 
Previously, in 1874, he acted for 
a short time as science master at 
Bootham School, and went from 
there to take up the post of Lec- 
turer in Experimental Physics at 
University College, Bristol, being 
made professor in that subject the 
year after he had taken his Doctor’s 
degree, that is to say, in 1879. Six 
years later he was destined to enter 
into the sphere of action in which 
the remainder of his life was spent, 
and in which he laboured with a 
wholeheartedness and devotion 
which won for him universal admira- 
tion, respect and—it is not too 
much to say—love. He was in 
1885 made Principal of and Pro- 
fessor of Physics in the City and 
Guilds of London Technical College 
at Finsbury, a post which he con- 
tinued to hold until the time of 
his death. Such in bare outline 
is the career of a most remarkable 
man. 

It is difficult when writing of 
the life history of Professor Thomp- 
son to avoid using superlatives. 
He did so many things, and he 
did them so vastly well ; his know- 
ledge on so many subjects was so 
deep, and his ability to convey his 
knowledge to others by lucid 
oratory—for he was certainly an 
orator—was so marked that it is 
almost impossible to keep control 
over epithets. His favourite science 
may perhaps be considered to be 
that embracing the phenomena of 
electricity and magnetism, but he 
was equally at home in other 
branches of physics, as, for example, 
in acoustics and optics. His was 
not the narrow mind all too fre- 
quently possessed by the professor, 
though from one point of view he 
was a professor of the professors, 
for he was one of the greatest, if, 
indeed, he was not actually the leading lecturer 
of his day in the subjects which he had made his 


own. It did not matter whether he was teaching a 


class of students, or delivering a Discourse in the | 


theatre of the Royal Institution, or reading a paper 
on some obscure attributes of light, he could always 
adapt himself to his audiences, and, bringing himself 
down to their level, he would discuss most abstruse 
questions in such a way that those who listened to 
him could not be but instructed. No man could 
hear one of his lectures, which were nearly always 
accompanied by illuminating experiments, often 
brilliant in their conception and performance and 
always most apt, without feeling that something 
useful had been learnt. He was perfect as a popular 
lecturer, always giving the impression that he was 
absolute master of his subject, as indeed was the 
case. Moreover, he was an accomplished linguist, 
and to this, no doubt, he largely owed his wide 
acquaintance with all that was going on in scientific 
research and attainments in foreign countries. 
Exactly how many languages he could speak fluently 
we are not sure; but he was certainly proficient in 
four—his own, French, Italian and German. So at 
ease was he in the last two-mentioned that, at the 
Volta Centenary Congress held at Como in i899, 
which he attended as a representative of Great 
Britain, he delivered a lecture in Italian on 
“Magnetic Images and their Application in the 
Theory of the Rotary Field Motor,” while in 1901 
he lectured in German before the Urania Society 


in Berlin. his subject being ‘‘ Michael Faraday.” 
Primarily Professor Thompson was a physicist, 
but his knowledge of engineering matters, especially 


| of those relating to the production and application of 


electricity, was far-reaching. From the very first 


| beginnings of the electrical industry he set himself 
to study the various machines and appliances as 


they were introduced, and he appeared to recollect 
all of them individually. His treatise on ‘‘ Dynamo- 
electric Machinery,” which was first published in 
1884, and has since been brought up to date many 
times, is a standard work which bears witness not 
only to its author’s intimate acquaintance with 
mechanical principles and data, but to the extra- 
ordinary industry of the man. Nor was this latter 
attribute only made apparent by this one work. 
He was a prolific writer on numerous subjects, and 
his “‘ Elementary Lessons in Electricity and Mag- 
netism ’’ reach world-wide circulation, being trans- 
lated into several foreign languages. To attempt to 


give a complete list of his writings, whether published 
|in book or pamphlet form or as lectures, would be 
| impossible, but mention must be made of two master- 
pieces in biography, his books on ‘‘ The Life and Work 
of Faraday” and ‘‘ The Life of Lord Kelvin”; of 
his work on “ The Electro-magnet,” of his study of 
the ‘* De Magnete ”’ 


of Gilbert, and of his books on 
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,* Light Visible and Invisible,” 
Dynamos.”’ His contributions to the “* Proceedings ” 
of many learned societies would fill volumes. 

And what of Professor Thompson’s work at 
| Finsbury ? It would be impossible to speak too 
| highly of its value. He, with the able help of Pro- 
| fessor Perry, made ‘‘ Finsbury ”’ and kept its educa- 
; tional level at ahigh point. Thousands and thousands 
of students must have passed through the hands 
of these two professors, who took such kindly interest 
in the doings of all who studied under them. Pro- 
fessor Thompson, added to his many other abilities, 
had the faculty of remembering not only faces but 
names, and he took the greatest interest in the after- 
lives of those who had been his pupils. There will 
be many a sore heart now that he is gone. It has 
been said of him that, as a teacher and trainer of 
young men, more especially in electrical engineering, 
he had no superior throughout the country, and there 
are many who will endorse this statement. 

We cannot afford space to describe the many 
ingenious inventions which were the product of 
Professor Thompson’s active brain, but among those 
which are best known are his improved form of 
Nicol prism, an optical rotator, a method of trans- 
forming two-phase to three-phase currents, and a 
method of compensating retardation in submarine 
cables. 

Of scientific bodies he was a member of a great 
many, and he had been president of most of them. 
He was, of course, a Fellow of the Royal Society, 











| 


and had been president of the Institution of Electrical 
Engineers, the Physical Society of London, of the 
Optical and Réntgen Societies, and of the Institu- 
tions of Junior Engineers and of Illuminating Engi- 
neers. He was one of the delegates to the Electrical 
Congress at Chicago in 1893, and honorary vice-presi- 
dent of the Electrical Exhibition at Frankfort in 1891. 
He was the holder of three honorary degrees : That of 
LL.D. (Birmingham), conferred in 1909; that of 
M.D. (K6nigsberg), conferred in 1894, and that of 
D.Sc. ((Bristol), conferred in 1912. He was also 
honorary member of the Royal Microscopical and 
Yorkshire Philosophical Societies and of the Physical 
Society of Frankfort-on-Main, and a member of 
the Academies of Science of Stockholm and Bologna. 
Professor Thompson was also president of the Optical 
Conference in 1912. He had been a member of the 
Royal Institution for thirty years, and was made a 
**Manager”’ only last May. Finally, he was an 
examiner in and a member of the Senate of London 
University. 








BOOKS OF REFERENCE. 


Tue fourth—1916—edition of ‘‘ Glasgow Shipping,” 
which is published at the price of 1s. net by the Journal of 
Commerce Offices, 105, West George- 
street, Glasgow, has recently been 
issued. It gives, as in previous 
editions, first of all lists of Glasgow 
shipowners, shipbuilders and _ ship 
brokers. Then there are particulars 
regarding the Port of Glasgow, in- 
cluding the Clyde Pilot Board, Clyde 
lighthouses, guide to shipping berths, 
details of docks, towage regulations 
and charges, compass courses and 
distances, and railway facilities. Then 
there is an insurance section, in which 
are given lists of insurance offices in 
Glasgow and of insurance brokers. A 
technical section follows, in which 
reference is made tu Lloyd’s Register, 
the British Corporation, and the 
Bureau Veritas, and to the naval 
architects and consulting marine en- 
gineers in Glasgow. In an official 
section are lists of the officials of the 
Admiralty and Customs; a list of 
Consuls in Glasgow ; lists of the 
officials of the Glasgow Chamber of 
Commerce, of the Shipping Federation, 
Limited, of the Board of Trade Sur- 
veyors, of the Glasgow Local Marine 
Board, of the Commissioners of 
Northern Lighthouses, of the Insti- 
tution of Engineers and Shipbuilders 
in Glasgow, of the Glasgow Salvage 
Association, of the British Marine 
Salvage Company, of the Glasgow 
Stevedores’ Association, &c. &c. 





So far from having become emaciated 
by reason of the war, the 1916 issue of 
“The Big Blue Book ’’—or, to give it 
its correct title, ‘‘ The Electrician Elec- 
trical Trades Directory and Handbook”’ 
—is actually rather larger than ever. 
This most useful book of reference, 
which is published by the Electrician 
Printing and Publishing Company, 
of Salisbury-court, Fleet-street, E.C., 
at 15s., is now in its thirty-fourth 
year. In the present issue all the 
usual features are perpetuated and 
brought up to date, and those portions 
which have been affected by the war 
or which relate to matters which have 
been modified by the war appear to 
have been most ably handled. We 
notice, for instance, that reference is 
made to the legislation in connection 
with trading with the enemy, Prize 
Court cases, enemy patents, companies 


and ‘‘ The Design of | with alien enemy shareholders, the excess profit tax, Price 


of Coal Limitation Act, &c. In all cases the position of 
manufacturers with regard to the various enactments 
appears to be carefully set out. The progress in things 
electrical is also reviewed, illustrations being given in many 
cases. In fact, the present volume appears to be in every 
way a worthy successor to those which have preceded it. 








Proposats have been made to the Government officials 
at Melbourne that the technical schools of Victoria be 
used to train returned soldiers in the manufacture of by- 
products from the waste timbers of the State. A great 
amount of wealth, it is pointed out, is going to waste in 
the timber areas through want of technical knowledge and 


organisation. With the aid of proper machinery Victoria 


' might be able to manufacture two-thirds of the wood pulp 


required for paper consumed in the State, while chemicals 
could be made from the by-products. 

AccorpInG to the United States Consul at Gothenburg, 
no other Swedish industry has prospered in the same 
degree as shipbuilding and shipping. The unprecedented 
demand for tonnage has caused almost unlimited contracts 
to be placed with shipyards at practically their own 
figure, he says, and shipyards that of late years have been 
compelled to take contracts at unremunerative prices are 
now filled with orders. The net decrease in the number 
of Swedish vessels during 1915 was 77, of a total of 59,223 
gross tons. The decrease in the tonnage is more apparent 
than real, however, as some 30,000 tons of new vessels 
built in Sweden replaced old vessels that were sold, and 
the shipyards have contracts for the delivery of vessels 
totalling 45,000 tons during the present year, 
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HYDRO-ELECTRIC UNDERTAKINGS IN SPAIN. 


In our issue of July 9th, 1915, we gave some par- 
ticulars of the hydro-electric works which have been 
and are being carried out by the Ebro Irrigation and 
Power Company (Riegos y Fuerza del Ebro) in 
connection with the Rivers Noguera Pallaresa, Segre 
and Ebro, in the province of Catalonia, in Spain. 


We showed how that the proposals at that time | 


voirs by means of embankments. The combined 
total contents of these four reservoirs is as much as 
20 millions of cubic metres—about 4400 million 
gallons—and this reserve is exceedingly useful, not 
only for drawing on when the flow of the river may 
be low, but at times of heavy demand for current. 
The intake to the canal is near Lerida. For the 
greater part of its length the canal is designed to 
carry 60 cubic metres of water per second, which 













Four Reservoirs 
containing a total of 
4400 million gallons. 
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Fig. 1—RELATIVE POSITIONS OF POWER TATIONS: 


brought forward cont’mplated the installation of | represents in our units, say, 792,000 gallons per 


~ 380,000 horse power, divided up as follows :— 


Horse-power. 


(1) La Pobla 4,000 
(2) Aytona (Seros) .. 56,000 
(3) Tremp-Talarn 36,000 
(4) Barcedana .. 56,000 
(5) Camarassa . . 78,000 
(6) Fayon 150,000 

Total 380,000 


Our contemporary, Le Génie Civil, in its issue of 


| 
| 
| 





minute. It has to pass 43 irrigation canals, with the 
working of which it was necessary that there should 
be no jnterference. Sometimes the aqueduct was 
taken over the canals in pipes, as in Fig. 3; some- 
times underneath in steel pipes, as shown in Fig. 4, 
or in reinforced concrete, as shown in Fig. 5. The 
aqueduct is also crossed by 36 bridges, which have been 
made in reinforced concrete. The canal joining the 
lowest of the reservoirs, above mentioned, to the 
power house, is 4.2 kiloms—say 23 miles—long, and 
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Fig. 2—RELATIVE ELEVATIONS OF POWER STATIONS 


March 18th, gives some further data regarding these 
power stations, and from that source we have 
abstracted the additional information contained in 
the following article. 

It appears that the origin of the Ebro Irrigation 
and Power Company was as follows :—A company 
known as La Compania Barcelonesa de Electricidad 
was founded in the year 1894 by the Allgemeine 
Elektricitats Gesellschaft, of Berlin. This company 
was eventually bought up by a Canadian company 
called the Barcelona Traction, Light and Power 
Company, which formed a subsidiary local company, 
the Riezgos y Fuerza del Fbro, to carry out the 
extensive hydro-electric undertakings to which we 
have referred. The accompanying engravings, which 
are reproduced from Le Génie Civil, will serve to make 

‘more easily intelligible the fuller information which 
we aro now able to give. 
THE POBLA POWER STATION. 

Fig. 1 shows the positions of the various power 
stations built or proposed in the valleys of the 
Noguera Pallaresa, the Segre and the Ebro, and Fig. 2 
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Fig. 3 


shows the relative elevations at which these stations 
stand. The first to be built and put to work was that 
at Pobla, and it was originally intended to provide 
electric power for the building of the other dams and 
power stations ; that is to say, for performing such 
operations as driving cement factories, boring tools, 
cement mixers and other machines. Later on, how- 
ever, it was equipped for general supply, and now 
distributes current at 25,000 volts. The station is 
situated not far from the point where the Flamisell 
makes its confluence with the Noguera Pallaresa, and 
it is fed with water through a canal 7 kiloms—4.35 
miles—long. The station contains three turbo- 
generators, each of 1450 horse-power capacity. 
THE SEROS (AYTONA) POWER STATION 

The next station to be put to work was that 
situated between Seros and Aytona, on the river 
Segre. Sometimes it is referred to as the Seros station 
and sometimes as the Aytona. It has several dis- 
tinctive features. First of all the canal which 
supplies the water for its turbines is some 20 kiloms. 
—nearly 12} miles—long. Then, just above the 
power stations there were four natural depressions in 
the ground which were converted into storage reser- 





has been made large enough to pass 120 cubic metres 
per second, or, say, 1,580,000 gallons per minute. 
This with a fall of, say, 161ft. would mean a water 
horse-power of, say, 77,000. Allowing an over-all 
efficiency of 80 per cent., this would represent some 
61,500 horse-power in the power-house. As a fact, 
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Fig. 4 


four Francis type turbines made by Escher, Wyss and 
Co., and each of from 11,000 to 14,000 horse-power, 
with heads varying from 151ft. to 162ft. 6in., have 
been installed. This represents a total maximum of 
56,000 horse-power. Provision has also been made 


Turbine 





Cc 





@ 





“THe Encincen” 


Fig. €—SECTION ATHROUGH 


for installing another unit of the same size. Each of 
these turbines is coupled to a three-phase generator 
made by the General Electric Company of America. 
These alternators run at 250 revolutions per minute, | 
and generate 50 period current at 6000 volts. There | 


are also two turbine-driven exciters, each of 600 horse- 
power. There are four groups of three American 
Westinghouse single-phase step-up transformers. 
Each transformer is of 4444 kilowatts capacity, each 
group therefore having a capacity of 13,333 kilowatts. 
By them the pressure of the current is increased from 
6000 to 110,000 volts. A cross section through the 
station is given in Fig. 6. 


THE TALARN POWER STATION. 

Constructional work on the power station near 
Tremp and Talarn, and called either Tremp-Talaru or 
simply Talarn, has been in progress since 1914. It 
was stopped shortly after the war began, but has since 
been recommenced. This plant is particularly inter- 
esting by reason of the huge dam which will form the 
reservoir, from which it will draw its supply of water. 
We have already referred to and illustrated this dam 
in the issue above referred to, but we may here repeat 
that it will be the highest in Europe, and one of tho 
highest in the world. It is to have a maximum 
height of 82 metres, or, say 269ft., and it will contain 
about 340,000 cubic yards of concrete. Some 120,000 
tons of cement will be needed in its construction, and 
this coment is all being made on the site. There is a 
concrete mixing plant which is capable of producing 
nearly 40,000 cubic yards of concrete per month. The 
top 20 metres—65.6ft.—of water impounded by this 
dam will represent a storage of 150,000,000 cubic 
metres, or some 33,000 million gallons of water. 

It was fortunate that there were materials on the 
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Fig. 5 


site which were suitable for making the cement, for 
since the dam is some 90 kiloms.—say 56 miles—from 
the noarest railway station, the question of transport 
would probably have rendered the cost of construction 
prohibitive. The cement plant installed is designed 
to produce 300 tons of cement per day, and is of up- 
to-date type, with rotary kilns, the waste gases from 
which, in addition to drying the raw cement-making 
materials, aro used under two Babcock and Wilcox 
boilers, and produce sufficient steam for engines of 
800 horse-power. This power is used for driving 
pumps, compressors and fans. The other machinery, 
including the kilns, crushers, and the transporters, is 
driven by motors which receive their current from the 
Pobla Power Station. This current is received at 
25,000 volts, and is transformed down to 440 volts. 
The cement making machinery is all of American 
origin, and when it has completed its work at Talarn 
it is proposed to remove it to Fayon for the purpose 
of using it there for making the cement for the dam 
which it is proposed to construct at that place. 
Suitable materials are obtainable on the spot, and it 
is quite possible that when the Fayon dam is com- 
pleted the plant may be continued in operation for 
the production of cement for the market. 

The power-house at Talarn is situated some 300 
metres further down stream than the dam, to which 
it is connected by an aqueduct which is partly in 
tunnel and partly of pipes. Its capacity is 52 cubic 
metres per second—or, say, 680,000 gallons per minute. 
This with a fall of 216ft. 6in. would represent, say, 
45,000 water horse-power. Four turbines, each of 
12,000 horse-power, are to be installed, which would 
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SEROS POWER STATION 


represent a total of 48,000 horse-power. These 
turbines are to be capable of working with heads of 
from 98.5ft. to 223ft., and because of the anticipated 
variation in the level of the water in the reservoir, it 
is not proposed to count upon an averago maximum 
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output from this station of more than 36,000 horse- 
power. 
THE PROPOSED BARCEDANA POWER STATION. 
Some time after the completion of the Talarn 
station it is proposed to build another station below 
it at Barcedana. The discharge water from the 
turbines at Talarn is to be led through a canal 17 


kiloms,—10} miles—long, to the Barcedana, where a 


it may be explained, some 1000 miles of 6000-volt | 


cable, which is armoured and laid directly in the 
ground. ‘The original * Barcelonesa’’? Company had a 
steam-driven power station from which extended a 
50,000-volt transinission line passing through Rubi, 
Tarrassa, Sabadell, &c. Whenthe Barcelonesa under- 
taking was purchased by the founders of the “‘ Ebro” 
Company, the transmission line was supplied with 
25,000-volt current and this is the pressure used at 
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Fig. 7—-POWER STATIONS AND TRANSMISSION 


head of 75 metres—246ft.—would be available. It | 
is proposed to install in the station four turbo- | 
generators, each of 14,000 horse-power, with a fifth | 
of the same capacity held in reserve. It is estimated, | 
however, that even when both stations are completed | 
—and that at Barcedana is, at present, only contem- | 
plated—their combined output which could be relied | 
upon would only be 72,000 horse-power. 
THE PROPOSED FAYON POWER STATION 

The proposed station at Fayon is a very much | 
bigger undertaking than any of the foregoing, but, | 
like that at Barcedana, it is only at present in the | 
paper stage. It would necessitate the building, near | 
Fayon, of a dam which would hold up the waters of | 
the Ebro, Segre and Cinca, and impound a total | 
volume of 850 million cubic metres, or rather over 
30,000,000,000 cubic feet. The available fall would be 
50 metres—say 164ft.—and it is calculated that as 
much as 300,000 horse-power could be developed. 
The proposal is, however, only at first to utilise 
150,000 horse-power, and one-half of this power would 
be taken by the Societad Iberica del Azée, which 
would employ it for the production of nitrates from 
the air. The dam, when it is built, will be some 190ft. 
high and 1150ft. long at the crest, and will necessiate 
the use of 581,000 cubic metres—nearly 760,000 cubic 
yards—of concrete. 


THE TRANSMISSION AND DISTRIBUTION LINES. 
The network of transmission and distribution lines 
which have been run, or are contemplated, in connec- 
tion with the foregoing power stations, and also the 
principal lines proceeding from the power-house at 
Capdella, which will be referred to later, are shown 
in Fig. 7. The transmission voltage employed from 
the Seros station is 110,000 volts. The length of 
line in the Segre Valley is 57 kiloms.—nearly 35} miles 
—and the total length of line, to Sans, an industrial 
suburb of Barcelona, is 160 kiloms., orvery nearly 100 
miles. At Santa Margarita some of the current is 
reduced in pressure to 25,000 volts, and distributed 
in various directions. At Sans there are eventually 
to be fifteen single-phase transformers, each of 3333 
kilovolt-ampéres capacity, some of which will reduce 
the 110,000 volts to 25,000, and some to 6000. The 
current at 25,000 volts will be transmitted to outlying 
districts, while the 6000-volt current is used in 
Barcelona itself. The network in that city comprises, 











Ulidecena -<<-= ,, $e ” » projected 
Alcanar paiectee! 5 *» 25,000 ,, 
Vinaroz os ’” 6,000 ,, 
© Sub Stations 
Swain Sc. 


LINES IN CATALONIA 


present. Other 25,000-volt lines serve Martorell, 
Igualada, Cervera, Villafranca, Vendrell, Tarragona, 
Reus, &c., the majority of the pre-existing electric 
undertakings at these places having been purchased. 

At the present time there is one 110,000-volt trans- 
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Fig. 8—110,000-VOLT INSULATOR 


mission line in duplicate running from Seros to 
Barcelona. It is run vid Camarassa, and consists of 
two sets of three hard copper cables of 107 sq. mm. 
(say, .167 square inch) cross section, and is carried 
on insulators on galvanised steel pillars. The normal 
distance between each is 228 m.—nearly 250 yards. 
In addition to the transmission line, there is an 





earthed steel wire of a cross section of ,'; square inch, 
and a telephone line. The insulators used for the 
high-toension wires are of the forny'shown in Fig. §. 
They are made up of five porcelain elements screwed 
together. ‘They were made by the Pittsburg High- 
voltage Insulator Company, and each was tested 
dry to 330,000 volts and to 220,000 volts in rain. 
A further 110,000-volt transmission line is to be run 
vid Fayon, Reuss and Taragona. 


THE CAPDELLA POWER STATION 


The Capdella power station, the position of which 
is shown in the map—Fig. 7—and which also supplies 
current to Barcelona, belongs to quite another under- 
taking, i.e., the “‘ Energia Electrica de Catalufia ’’— 
a company formed by la Compagnie Générale d’Elec- 
tricité, of Paris, and la Société pour |’Industrie 
Electrique, of Basle, to develop the applications of 
electricity in the province of Barcelona. It is another 
hydro-electric station in which a head of 830 m. 
(say, 2723ft.) is utilised, and which was designed to 
contain eight turbo-generators, the turbines being of 
the Pelton wheel type, and of from 6600 to 7900 
horse-power capacity. The current produced is 
transmitted to Barcelona by means of two lines, each 
in duplicate, and each taking a different route, the 
voltage being 88,000. This company also has a 
steam station on the coast at San Adrian, near 
Barcelona, which is equipped with two turbo-gene- 
rators of 6000 to 7500 kilowatts capacity and one of 
from 12,000 to 15,000 kilowatts, and which supplies 
the district of Mataro with current at 11,000 volts 
and the district of Gérona with current at 22,000 volts. 








RAILWAY ACCIDENTS IN THE UNITED STATES. 


WE have, in the past, said some unkind things about 
the large number of railway accidents in the United 
States. That our strictures were fully deserved has never 
been questioned. We feel, therefore, that it is our duty 
to recognise any improvement that may be forthcoming 
The accident bulletin of the Inter-state Commerce Commis- 
sion for the quarter ended June 30th, 1915, contains also 
the figures for the fiscal year that closed on the same 
date. From this we learn that during that year eighty- 
nine passengers were killed in train accidents, as com- 
pared with eighty-five in the year 1913-14, and with 181 
in the year 1912-13. The return in question does not 
go further back, but from the bulletins on our file we can 
give the corresponding figures for five and ten years ago. 
During the year 1909-10 217 passengers were killed in 
train accidents, in 1904-05 350 passengers lost their lives, 
in 1903-04 270, and in 1902-03 164. These figures show 
very gratifying progress, especially as there was a great 
growth of traffic in the same period. In the year 1904-05 
738,834,667 passengers were carried 23,800,149,436 pas- 
senger miles on the railways of the United States, and 
1,427,531,905 tons of freight were carried 186,463,109,510 
ton-miles. The number of passengers conveyed in 1909-10 
was 971,683,199, and they travelled 32,338,496,329 pas- 
senger miles, whilst the tonnage was 1,849,900,101, 
earried 255,016,910,451 ton-miles. The  Inter-state 
Commerce Commission’s Statistics of Railways of the 
United States for 1914-15 are not yet published, but those 
for 1913-14 are before us, and these show that during that 
year 1,053,138,718 passengers were carried 35,528,497,509 
passenger miles, and 1,976,138,155 tons of freight were 
conveyed 288,319,890,210 ton-miles. 

Equally gratifying is the fact that the number of servants 
killed in train accidents has also decreased. For the last 
three-year period, 1914-15, 1913-14, and 1912-13, the figures 
are 221, 452, and 557 respectively, as compared with 715, 
520, and 642 respectively for the years 1907-10, and 798, 
844 and 895 during 1902-05. When, however, we get to the 
number of servants killed in other than train accidents, 
we find that, though they are better than they were, they 
do not show that improvement which is to be seen in the 
train accident records. The return for last year was 
good, but comparing, as we have done above, three- 
year periods, it will be seen that matters might be better 
than they are. The explanation for the improvement 
of last year is that there was a ‘big decrease in traffic. 
The official figures are not yet available, but an unofficial 
return gives the passenger miles as 32,327,466,000, as 
against 35,258,498,000 for 1913-14, and the ton-miles as 
277,232,653,000, as against 288,319,890,000 in 1913-14. 

Coming now to the number of servants killed in acci- 
dents other than train accidents, we find that in 1914-15 
there were 1373, in 1913-14 the number was 2071, and in 
1912-13 it was 2382. We do not know the train mileage 
for the last year, but have assumed that there was a slight 
reduction on the previous year. The proportion of acci- 
dents to the train-miles is about one servant killed to 
every 889,000 train-miles in 1914-15, one to every 600,000 
in 1913-14, and one to every 533,700 in 1912-13. For the 
three-year period 1907-10, 2668 servants were killed in 
other than train accidents during 1909-10, or one to every 
458,000 train-miles ; in 1908-09 were 1936 killed, or one to 
every 574,600 train-miles; and 2716 or one to every 
415,700 train-miles in 1907-08. Five years evrlier the 
figures were 2463, or one in every 421,000 train-miles, 
for the year 1904-05; 2523, or one in every 400,000 
train-miles, for the year 1903-04, and 2338, or one in 
every 420,000 train-miles for 1902-03. 

In another direction there is certainly no improvement. 
This is in the matter of collisions and derailments. These 
in 1904-05 numbered 11,595 or one in every 89,560 train- 
miles, and doing damage to the extent of 9,711,656 dols. 
Five years later—in the year 1909-10—there were 11,779, 
or one to every 103,733 train-miles, doing damage to the 
value of 9,823,959 dols. Whilst in the last five years the 
records have been :—In 1910-11, 11,865 collisions and 
derailments, or one to every 104,300 train-miles, doing 
damage to the extent of 9,851,780 dols.; in 1911-12, 13,698 
accidents, or one to every 90,280 train-miles, resulting in 
11,527,458 dollars’ worth of damage ; in 1912-13 15,526 
mishaps, or one in every 81,877 train-miles, with resultant 
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damage to the value of 13,049,214 dols.; in 1913-14 there 
were 13,806 accidents, or one to every 90,000 train-miles 
and damage to the value of 10,965,181 dols. After what 
was said above as ta the reduced traftic of the year 1914-15 
a smaller number of accidents was to be expected. The 
record was 10,387, or one in about every 117,400 train- 
miles, doing damage to the value of 7,800,898 dols. On 
close investigation we are inclined to think that the 
number of collisions has, owing to the greater provision of 
signalling and the block system, decreased, and it follows, 
if such a reduction has been effected, that the fewer fatal 
train accidents to passengers and servants is accounted 
for. Derailments, it seems to us, have increased, 
and they explain the increase in the figures last given. 
The number of derailments during the last six years 
furnishes proof of this statement. In 1909-10 there 
were 5918, in 1910-11 there were 6260, in 1911-12 the 
number was 8215, which figure rose to 9049 in 1912-13. 
It was 8565 in 1913-14 and 6849 in 1914-15. Derailments 
due to defects in the roadway numbered 821, 866 and 
1007 respectively in the three years 1902-03, 1903-04 and 
1904-05, but ten years later there were 1959, 1888 and 1507 
respectively, although the total train mileage of the latter 
three years was only about 3733 millions, as compared 
with the 3029 millions of the three-year period 1902-03 
to 1904-05. Derailments due to defective equipment 
were, in the earlier three vears, 1841, 2297 and 2605 respec- 
tively, but ten years later they were 4366, 4186 and 3416 
respectively. We would, however, in fairness to the 
companies, suggest that part of these increases may 
be due to better reporting. 

The number of accidents to railway servants other than 
in train accidents will probably be reduced as the Safety 
First movement is spread and acted up to. The increase 
in derailments can also be met. It has been brought about, 
we consider, by a want of co-ordination between the 
engineering and rolling stock departments. The mechani- 
cal engineer had let himself go in the building of big engines 
and immense freight cars, but the civil engineer had not 
kept pace with this advance, and his track has not been in 
a condition to meet the heavier weights. The facts are, 
we believe, recognised, and there is therefore reason to 
hope that in all directions there will shortly be still better 
records for safety in travel in the United States. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 

PuysicaL Society or Lonpox.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, Ww. 
‘“‘A Method of Measuring the Pressure of Light by Means of 
Thin Metal Foil,” Part II., by Mr. Gilbert D. West: ‘‘ The 
Viscosity of Suspensions of Rigid Particles at Different Rates 
of Shear,” by Dr. Edith Humphrey and Mr. E. Hatschek ; 
“‘ Experiments with Mercury Jet Interrupters,” by Capt. C. 
E. S. Phillips: ‘* A Correction of some Work on Diffusion by 
Dr. A. Griffiths and others,’ by Dr. A. Griffiths. At 5 p.m. 
Editing Committee meeting at 4.15 p.m. Council meeting at 
4.30 p.m. 


MONDAY, JUNE 191s. 


MANCHESTER GEOLOGICAL AND MINING SocteTy.—Excursion 
to the shaft sinkings at the Llay Main Colliery, Rosset, near 
Wrexham. Train leaves Manchester (Exchange Station), 
9.45 a.m. 

Tue Lonpon Socrety.—<At the Royal Society of Arts, 18, 
John-street, Adelphi, W.C. Mr. Arthur Crow will read a paper 
(with lantern illustrations) on “The Port of London—Past, 
Present and Future.’’ At 5 p.m. 


TUESDAY, JUNE 20ru. 


MANCHESTER GEOLOGICAL AND MINING SocreTy.—Queen s 
Chambers, 5, John Dalton-street, Manchester. Ordinary 
meeting. The following paper will be read :—‘‘ Shaft Sinking 
by the Freezing Process,” by Mr. Frederick Schmidt. _Demon. 
stration of “ Brazing Similar and Dissimilar Metals,” by Mr. 
Gervase W. Cooke. At 4p.m. The House and _ Library 
Committee will meet at 2.15 p.m., and the Council at 3 p.m. 


WEDNESDAY, JUNE 2lst. 


Royat METEOROLOGICAL SocrteTy.—70, Victoria-street, 
London, 8.W. ‘ Report on the Phenological Observations for 
1915,” by Messrs. J. E. Clark and H. B. Adames ; “ Audibility 
of the Gun Firing in Flanders over the South-East of England, 
September, 1914, to April, 1916,” by Messrs. Miller Christy and 
William Marriott; “The Relation between Atmospheric Pres 
sure and Rainfall at a Single Station,” by Lieut. E. H. Chapman, 
R.E. At 4.30 p.m. 


FRIDAY, JUNE 23rp. 


Tue INSTITUTION OF WaTER ENGINEERS.—Twenty-first 
summer general meeting. At the Apartments of the Gological 
Society of London, Burlington House, W. The following papers 
will be read and discussed :—‘ The Alignment Diagram Applied 
to the Flow of Water in Uniform and Compound Mains,’ by 
Mr. D. Halton Thomson; ‘ Plans and Records of Water Dis- 
tribution Systems,” by Mr. William P. Walker. At 2.30 p.m. 


TUESDAY, JUNE 26rua. 
Tae AssociaTION OF SUPERVISING ELECTRICIANS.—St. 
Bride’s Institute, Bride-lane, E.C. Annual general meeting. 
At 8 p.m. 








In view of the fact that the line on the North-Eastern 
which has just been converted to electric traction is a 
mineral line, it may be of interest to know that the North- 
Eastern Company during the year 1913 carried 56,692,399 
tons of minerals, of which 44,165,950 tons were coal, 
coke and patent fuel, and 15,526,449 tons were other 
minerals. Of the former 92.6 per cent. originated on 
the North-Eastern system and of the other minerals 
93 per cent. The Midland is a big mineral company, 
but it only carried 43,749,368 tons, of which 87.3 per cent. 
of the coal, coke, &c., and 76 per cent. of the other minerals 
originated on the Midland system. The Great Western 
carried 47,615,594 tons. Of the coal, coke, &c., 70.7 per 
cent. and of the other minerals 73.7 per cent. came from 
the Great Western system. The London and North- 
Western carried 44,386,124 tons, of which 69.2 per cent. 
of the coal and 68.3 per cent. of the other minerals 
originated in the London and North-Western districts. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CONVERTING CENTIGRADE TO FAHRENHEIT. 


Srtr,—The following method of converting Centigrade to 
Fahrenheit figures is quicker and easier than any I have met. 
In a large range of temperatures it can be done mentally, and it 
is exact. I think it must be new, as I have never heard of it 
and have only just discovered it on my own account. 

Take the Centigrade figure and double it. Let us call this figure 
f. Take one-tenth of f and compare it with 32. If below 32 
edd the difference to f, and that is the required Fahrenheit 
figure. If over 32, deduct the correction. 

Take for instances 135 deg. Cent. and 232 deg. Cent.: 

tof At ee ee 
27.0 is below 32, add difference = 5 


275 deg. Fah. 


464 
14.4 


Answer 
232 deg. Cent. x 2 .. .. «. 
46.4 is over 32, deduct difference 
Answer oe ce ce 0 449.6 dog. F. 
The first example can be readily done mentally: ‘‘ 135, 270, 
add 5= 275”; and the second does not present much difficulty . 
The rule applies very conveniently to steam temperatures, 
oil flash points, &c., falling between 250 deg. and 450 deg. Fah., 
as the correction is not a large one and can generally be managed 
mentally. 
The explanation of the process is as follows :- 
formula is— 


The ordinary 


cx 24s2=F. 
v 


7 . . ‘. -; 
Now, @ convenient way of multiplying by 3 is to double the 


figure and deduct 10 per cent. I therefore adopted the formula— 
2C less 10 per cent. + 32 = F. 
Noticing how frequently the 10 per cent. and the figure 32 were 
not far apart, I deduced the method of adding or deducting the 
difference between them, thus eliminating the 32 and making 
a much simpler mental operation. 
The converse process is not quite so simple or exact. For- 
tunately, we in England are more often in need of converting 
Centigrade into Fahrenheit. The rule, however, is as follows :— 
Take one-tenth of the Fahrenheit figure, and compare it with 
32. If over 32 add the difference to the Fahrenheit figure, and 
then add again one-tenth of the correction. If below 32, deduct. 
Divide result by 2. 
Take, for instance oe en 
45.0 is over 32, add difference 
Add one-tenth of this ..  .. .. 1.3 


450 deg. Fah. 


464.3 


Half this is the answer 232.15 deg. Cent. 


The real figure is 232.222, &c. 

By adding further ‘“‘ tenths ” to the Fahrenheit figure, as . 13, 
-013, .0013, any desired accuracy can be obtained. In practice, 
one would say, “difference 13.0 plus a string of tenths, say, 
14},”” and would come out practically exact. 

The following mnemonic enables one to remember the rules 
as to adding or deducting :—When converting Centrigade, 
“‘ centralise,” or work towards 32, t.e., if your one-tenth figure 
is below 32, add the correction. When converting Fahrenheit, 
go “ farther off,” i.e., if the one-tenth figure is over 32 already, 
add your correction. 

New rules, I know, sound complicated, but the above are 
very simple when you are accustomed to them. 

Caxton House, Westminster, A. DE NORMANVILLE. 

June 5th. 


SUPPORTING POWER OF AN AIR JET. 


S1r,—I have been somewhat interested in the diagram given 
by “M. Inst. C.E.” in the June 9th issue of THE ENGINEER, 
illustrating objects supported by air jets, and the theories 
put forward to account for such support. 

A year or two ago, at an exhibition which was held in the 
Agricultural Ha!l, London, in connection with mining machinery , 
we illustrated, for no other purpose than simply to act as an 
““ eye-catcher,” a suspended ball, the arrangement being as per 
enclosed photograph. The fan used was one of our ordinary 














BALL SUPPORTED BY AIR JET 


centrifugal high-pressure type and with about a 6in. diameter 
outlet at the extreme end of the nozzle; jet with a velocity of 
about 120 miles per hour issued from this nozzle, and we held 
in suspension an ordinary football, at the bottom of which was 
attached by light wires a plate, as will be seen, reading, ‘‘ Keep 
your eye on the ball.” his created much attention, and led 
to some great arguments and discussions. 

We held the idea, and stated in our explanation to any 
inquirers, that our impression was that the jet issuing from the 
nozzle spread out into a cone-shaped formation on being released 
into the air, and that the ball was held in the centre of this cone, 
the high-pressure jet acting upon the surface of the ball, causing 
a slight reaction effect, which tended to maintain the ball in 
the air. This is rather against the ideas propounded in 
““M. Inst. C.E.’s” letter above referred to, where it is stated 
that the object is suspended by contact with the outer strata 
of air in the jets, but such is not quite the case, as proved by 





the photographs we send, which was an actual ‘‘ snap ’’ with the 
fan in full operation and the ball held in suspension, and it will 
be seen that the ball, to all practical purposes, is in the centre 
of the jet, and not on the edge of it. As above stated, we are 
mildly interested in this subject, but only from the point of view 
of curiosity, and we should esteem it a favour if ** M. Inst. C.1.’ 
would let us know, in the experiments which he has conducted, 
if he was using a very high-pressure jet, and whether it was 
proved conclusively that the object held in suspension was 
actually only touching the outer strata of the jet of air, 
A. BRowN 
(Davipson anp Co., LIMITED). 


Belfast, June 12th. 


THE INSTITUTIONS AND THE WAR. 

Srr,—I have read the letter by ‘ Benedict” on this subject 
in your last issue, It is typical. There are too many “ Bene- 
dicts” in the Institutions. They are all rank conservatives , 
and think more of the past glories of their Institutions than of 
their present services. The Institutions are the principal 
representative bodies of all classes of engineers, professional as 
well as manufacturing, and they ought to look after their interests 
in all directions. ‘ Benedict” says they were established to 
foster the science of engineering, but he must know perfectly 
well they already go outside that boundary. What about the 
Benevolent Committees of the Civils and Mechanicals, and 
what about all the rules for conduct—absurd many of them 
the Institution of Civil Engineers enforces ? But even if they 
did not do so already, it is high time they did. The Institutions 
represent the intellectual side of engineering, and that side 
ought to have its say in everything that concerns the profession , 
whether it be business or not. It is absurd to claim that the 
Employers’ Federation and the B.E.A.M.A. and Chambers of 
Commerce and so on should do everything. Must we suppose 
that the intellectual side has no weight and that the only way to 
get things done is to show that the members represent a capital 
of so many millions sterling. I don’t mean that these people 
should do nothing. What I mean is that the Institutions of all 
kinds, chemical as well as engineering, should throw their 
weight into the pan when important questions are in the balance . 

Look at the fate of Mr. Petter’s motion early in the war. He 
wanted the Mechanicals to use their corporate knowledge for 
the good of the Army, and they refused. But why ? Because the 
Council showed a solid opposition to the proposal. I was there 
and saw every man jack at the table vote against the motion. 
And on what grounds? Because the Institution was afraid 
to take the responsibility of recommending inventions to the 
Army and Navy! Is it possible to conceive of a worse reason ? 
But it is typical of the attitude of all the Institutions—-or at 
least of the four great engineering ones in London. They won't 
do anything in their corporate capacity. They won’t help the 
manufacturer because it’s trade, and they won't help the member 
because it isn’t science. 

Unlike ‘‘ Benedict,” I am delighted that the Iron and Steel 
Institute are going to debate the whole matter in the autumn. 
It is a sign of grace in that Institute, and I hope the meeting 
will bring out a lot of other things. If anyone is satisfied with 
the way the Council of that Institute, and for that matter, of all 
the others, is constituted, I am not he. We have got to find 
a new and better way of electing our councils, so that we may 
get some push and energy. The management of a few lethargic 
discussions per annum and a summer beanfeast is too little 
exercise for such great bodies. 


June 14th. Vim. 


Srr,—Will ‘‘ Benedict ’’ answer one question ? It is this — 
How did Germany snatch the optical industry and the dye 
industry and several other industries from us ! 

It is, of course, delightfully self-satisfying to have that type 
of ordered mind which sees that every institution has its place 
and its functions and sees that it keeps to that place and those 
functions. But, how did Germany snatch from us the optica! 
industry afd the dye industry and several other industries ? 

I can tell him how if he wants to know. But if he does not 
know, had he not better study the special reports of our consular 
services for the last ten or fifteen years ? Meantime, I can tell 
him this :—It was not by fear of driving wedges into the good - 
fellowship and breaking down the good relations between 
members of institutions. It was something much bigger than 
that. CHARLOTTENBURG, 


June 12th. 


LONDON AND NORTH-WESTERN LOCO- 
MOTIVES. 


FARLY 


Srr,—Mr. Boulton is not quite accurate in his statement 
about the “ Bloomer” engine. The first of these was built to 
work the Exhibition traffic of 1851. At that time the Bloomer 
costume—vide Punch—was advocated for women. The engines 
were made by Sharp, Stewart and Co., Manchester. Mr. Beyer 
designed them. He was the manager then. They had cylinders 
16in. by 22in., with a 7ft. wheel, a leading wheel 4ft. 6in. and 
trailing 4ft. 3in., and weighed about 29 tons. Some more were 
made by Sharp, Stewart in 1862, and some also by Kitson. 

There was another engine of this class made about the same 
time. It was called ‘“‘ The Little Bloomer.” It had cylinders 
16in. by 2lin., with a 6ft. 6in, driving wheel, and weighed about 
28 tons. Fairbairn and Co. may have made some of these. 
Hawthorn and Co., of Newcastle, did make some. Both these 
engines did excellent work. They represented the best locomo- 
tive practice of the day, and were able to work the express 
traffic of the London and North-Western Railway for nearly 
twenty years. 


‘al 
June 12th. RicHarp Moon. 4 


DRIVING BANDS AND THE TEMPERATURE OF SHELL 
CASES. 


Srr,—During the manufacture of 18-pdr. shell I have noticed 
a remarkable difference in the temperature of some of the cases 
after the copper bands have been put on, cases being left _un- 
disturbed for hours showing a difference of 5 deg. Fah. This, 
I believe, must be due to electro-thermic action. The difference 
is only roughly obtained by a common type of thermometer 
placed inside. The thin metal under the copper band must 
be raised in the case quoted some degrees higher. I should be 
glad to know if any other shell manufacturers have noticed the 
same thing. ; 


Stratford, E., June 14th. Epmunp J. Davis. 


THE FLIGHT OF A PROJECTILE. 


Srr,—Can some artillerist tell me if a projectile in flight 
always maintains its axis a tangent to the trajectory, and if so, 
why ? An engineer with whom I was conversing the other day 
was confident that it did so, but I do not see why it should. The 
projectile has a high speed of rotation and must act like a gyrc- 
scope, hence it ought to retain parallelism with the bore of the 


gun. 
June 14th. F. B. 
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RAILWAY MATTERS. 





Some successful runs of the electrical trains were made on 
Tuesday last over the London and South-Western Com-, 
pany’s Hampton Court branch. 

Tue London and North-Western Company success- 
fully ran a trial train recently on the newly electrified line 
between Broad-street and Richmond, via Willesden, High 
Level. 

Tue Montreal Harbour Commission proposes that its 
tracks, 45 miles total length, over which 157,480 freight 
cars were moved last year, shall be converted to electric 
operation. 

Nrrric acid, because of the damage it does to the trucks, 
has now been added to the list of articles named in this 
column of our issue of May 19th for which the railway 
companies decline to provide their own wagons. 


Tue number of electrically-operated trains on the 
Lancashire and Yorkshire Manchester and Bury line has 
now been increased. The running time from Manchester 
to Prestwich has been reduced from eighteen to twelve 
minutes. 

Tue Railway Storekeepers’ Association of the United 
States, at a recent convention, decided to use its 
best endeavours to get rid of the use of the long 
ton of 2240 lb., and to secure the general adoption of the 
short ton of 2000 lb. It appears that the former is still 
much used in the United States in the sales of steel rails 
and iron and steel scrap. 

DuRING the five months of the present year the value 
of railway locomotives exported was £537,389, of steel 
ruils £238,532, carriages £198,937, wagons. £248,800, 
wheels and axles £138,006, tires and axles £213,789, chairs 
and sleepers £52,403, miscellaneous permanent way 
material £192,368, boilers £495,011, machine tools 
£298,329, electrical apparatus £1,561,169. 


Tue long-burning signal lamps which are in general use 
on the Great Western Railway have fully answered the 
requirements, and it is very rarely that a failure is reported. 
The light of a signal lamp was, however, extinguished 
recently at Aldermaston, and as a result of a special 
examination the failure was traced to a large queen wasp, 
which appears to have entered the lamp case and in 
flying about inside had put out the flame. 


Tue Committee on Productions, sitting as a Board of 
Arbitration, recently heard an application from the crafts- 
men in the shops of the three southern Scottish companies. 
The representatives of the companies announced that they 
were prepared to give an advance of Is. per week to men 
working by time and 2} per cent. increase in pjece-work 
rates. This offer was accepted by the men. Similar 
advances have been made by the Great Western Com- 
pany to its workmen. 

HiTHERTO all the ambulance trains that have been 
exhibited by the railway companies have been built for 
the requirements of the military. Now there has been 
during the past week, on view at Addison-road, a standard 
nival ambulance train, built by the London and North- 
Western Railway. A charge of one shilling was made 
for admission, and the proceeds were to be devoted to the 
welfare of the sick and wounded naval ratings under treat- 
ment in the Dreadnought Seamen’s Hospital, Greenwich. 


Tue fruit growers and packers in Kent, because, under 
Summer Time, they can work an hour later by the clock, 
are asking that the fruit specials to London shall start 
correspondingly later than they did last year. As these 
trains have to connect in London with trains to the North, 
the interval allowed for making the connections would be 
reduced by an hour, and hence it is doubtful whether the 
concession can be granted. especially as the fruit people 
are already given as late an hour for departure as 
possible. 

Tue American Iron and Steel Institute Bulletin as to 
the production of rails last year shows that the output was 
259,000 tons more than the very low figure for 1914, but 
1,299,000 tons less than in 1913. The material improve- 
ment in business towards the end of 1915 came too late 
to have any influence on the year’s record. Of the total 
of 2,204,203 tons, 1,775,168 tons, or 80.54 per cent., 
were open-hearth; 326,952 tons, or 14.83 per cent., were 
Bessemer, and 102,083 tons, or 4.63 per cent., were re- 
rolled or made by other processes. On the question of 
weights per yard it is said that there were 254,101 tons 
of 45 Ib. or less; 518,291 of 50 Ib. or less than 85 Ib; 
742,816 tons of 85 lb. or less than 100 Ib., and 688,995 tons 
of 100 Ib. and over. 


The House of Lords Committee has passed the Sheffield 
District Railway Bill, referred to in this column of our 
issue of April 28th. The Great Central Company is to 
pay £11,300 a year in perpetuity, instead of tolls, for 
the use of the line, and the Midland Company is to 
pay £7500. Under the original agreement these com- 
panies, the only two which use the line, were to pay 
for the maintenance in proportions corresponding to 
the amount of mileage each company ran, but the 
two companies named could not agree as to the terms ; 
the Great Central proposed that the proportions should 
be Midland 65 per cent. of the maintenance charges, and 
the Great Central 35 per cent. As the companies could 
not agree the Committee fixed the proportions at Midland 
55 per cent. and Great Central 45 per cent. 


TuE White Paper, Cd. 8254, giving the railway accident 
returns for last year, was issued on the 5th instant. Owing 
to the Quintinshill accident, in which alone 227 passengers 
lost their lives, it was expected that the report would be 
a bad one. The return shows that in train accidents 269 
passengers were killed and 1432 injured, and nine servants 
killed and 183 injured. These compare with six passen- 
gers killed and 322 injured in 1914, and with an average 
for the years 1904-1913 of twenty-one passengers killed 
and 575 injured. In 1914 there were eight servants killed 
and 115 injured in train accidents, and the average for 
the ten years 1904-1913 was nine servants killed and 142 
injured, Servants killed in other than train accidents 
numbered 403, as against 417 in 1914, and a ten years’ 
average of 387. There were 4962 servants injured, as 


against 4950 in 1914, and an average of 4769. 














NOTES AND MEMORANDA. 





In a paper read before the American Electrochemical 
Society, Prof. O. L. Kowalke advocated the use of cobalt 
in thermo-couples, stating that it was strong, and gave a 
high electromotive force, did not grow brittle like nickel, 
and could be obtained in a fairly pure state. The com- 
bination of cobalt and constantan gave a particularly 
satisfactory couple. Unfortunately, at present the metal 
is costly. 

THE report of the Astronomer-Royal for the past year 
states that the magnetic declination is decreasing at the 
rate of nearly 10 minutes of are per annum, the declination 
at Greenwich Observatory being now less than 15 deg. 
The magnetic dip, having passed through a minimum, 
is slowly increasing, and the horizontal force, after remain- 
ing at a maximum for some years, has: been decreasing 
since 1912. 

A NEW invention to prevent collisions at sea in fogs 
was referred to by Mr. Godfrey Isaacs, presiding at the 
Hotel Cecil on Wednesday, at the meeting of the Marconi 
International Marine Communication Company, Limited. 
Mr. Marconi, he said, had authorised him to announce 
that in the very near future he would introduce a new, 
independent, and very simple apparatus, to be worked 
from the bridge of the ship, which would put an end to 
all danger of collision in darkness or fog. 


WRITING on battery rooms, in the Electrical Review 
of June 2nd, Mr. G. R. Archdeacon says the floor of the 
battery room may be covered with acid-resisting tiles, 
with tiled gutters running down the sides of each row 
of cells; or, if preferred, the floor to the depth of 2in. 
ean be of rock-asphalt, having a whaleback form to 
drain down to the gutters. In any case, however, to get a 
good level surface, about 12in. of cement concrete should 
form the foundation for any construction it is intended 
to employ. 


THE Sanitary Record refers to the utilisation of electrical 
energy in sewer construction. In addition™to pumping, 
it says, electric motors are used in connection with 
travelling cranes, for operating compressed air hammers 
used in driving steel piling, for electric shovels for excavat- 
ing, and on gantries employed to lay the lengths of concrete 
pipe. The excavated soil is removed in trucks drawn by 
electric locomotives, and the necessary tools and materials 
are conveyed to and from the various working centres 
by the same means. 


ONE of the paper mills at Addleton, Wis., according to 
the Canadian Pulp and Paper Magazine, is installing for 
the manufacture of wood alcohol from the digester liquor 
a plant which will have a capacity of 500 gallons daily. 
The total liquor waste from this mill amounts to 250,000 
gallons daily, from which about 3000 gallons of wood alcohol 
could be produced, and the plant, if it proves the success 
claimed for it, will be enlarged to that capacity. The 
present cost of manufacturing wood alcohol is about 
ls. 2d. per gallon, but it is stated that it can be recovered 
from waste liquor by this process at a cost of about 7d. 
a gallon. 


THE United States now leads the world in its number 
of electric steel furnaces, having displaced Germariy 
from that position within the year, according to the 
report presented by the sub-committee on this subject, 
of which R. H. Tillman was chairman. Seventy-three 
American furnaces are now in operation or under con- 


struction, compared with Germany’s fifty-three and 
England’s forty-six. The number of furnaces in the 
United States increased 78 per cent. during 1915. The 


total capacity of American steel furnaces at present 
aggregates, however, less than 5 per cent. of the country’s 
steel output. 


Some of the most recently built houses in America 
are being equipped with a cooling cabinet, which is 
designed to fulfil the functions of the refrigerator to a 
very great extent, if not entirely. It makes use of no 
ice, chemicals or machinery, but its interior is maintained 
at a temperature sufficiently low to keep viands in good 
condition for a moderately long period to answer all 
domestic purposes. The cabinet is kept cool by a cir- 
culation through it of the cold water used for the ordinary 
household purposes. This water circulates about each 
of the chambers of the cabinet, and the temperature is 
maintained at an even rate which can always be relied 
upon. After its passage through the piping of this 
device it is discharged at the regular faucets. 


THE results of a series of efficiency tests on a 30,000 
kilowatt cross-compound steam turbine in a power 
station of the Interborough Rapid Transit Company, 
of New York, have been given in a paper before the 
American Society of Mechanical Engineers. It was 
stated that the thermal efficiency of the turbine was 
now nearly 25 per cent., equal to that of the gas engine, 
while the latter involved much higher overhead charges 
and maintenance costs. For the same reason hydro- 
electric power, which looked like a gold mine fifteen 
years ago, was, to-day, not a good investment. Even 
at Niagara Falls, where the development charge was at 
a minimum, and where the supply of water was practically 
unlimited, hydro-electric power could not compete with 
that obtained from a modern steam turbine station 
when the load factor was less than 50 per cent. 


In his paper on the electric lighting of small towns, Mr. 
H. N. Munro says :—There is one great difference between 
the plant for a small town scheme and that for a power 
supply in a large city. The latter has, in the first place, 
to be supremely efficient ; cost is, to a certain extent, a 
secondary consideration. The small plants with which 
Mr. Munro is concerned are dependent to a great extent 
on initial cost. It must not be inferred from this remark 
that efficiency is not of great importance, because it will 
be obvious that if an inefficient plant is laid down, the 
system is weak, and will be costly to ruan—the additional 
running expenses in a short time will amount to more than 
the saving effected by purchasing a very cheap plant. 
Superlative efficiency is not, however, required, but the 
plant must be reliable, strong, and simple to work, as 
skilled drivers and attendants are not readily obtainable 
in small places. 5 








MISCELLANEA. 





THE American steamer Ventura, which has arrived at 
Sydney from San Francisco, reports,: says a Reuter 
telegram, that she picked up wireless messages from the 
station at Tuckerton, New Jersey, when she was 9000 
miles distant from that place. 


THE problem of civilisation, states Alfred Herbert's 
Journal, is to set each individual to do something useful, 
something worth while, and the ideal race will be evolved 
when each individual is set at work to do the thing he is 
best fitted and prepared to do. 

THE Board of Trade has issued a circular to colliery 
owners urging them to acquire as much of their timber 
as possible within the British Isles. With a view to 
conserving and organising the inland timber resources, a 
return is to be prepared of pit timber that will be available 
during the next twelve months. 


THE electrical engineer of the Barnes District Council 
reports that, owing to the Summer Time Act, there will 
be a loss of £900 on the electricity undertaking during the 
summer monihs. The Council has decided to increase 
the charges for power by 10 per cent. and for private 
lighting and heating by 15 per cent. 

AccorDING to the American Electrical Review Mr. 
Nevil Monroe Hopkins, Chairman of the Belgian Scholar- 
ship Committee, Washington, is making an appeal to the 
professional and scientific men of the United States for 
assistance in providing a fund for the reconstruction of 
Belgian educational facilities and opportunities for develop- 
ment in arts and science. 


In France the Senate Committee rejected by five votes 
to three the proposal for daylight saving. The reasons 
for its rejection were doubtful economy and serious 
inconvenience. The Committee considered it was ** not 
wise to regulate artificially the lives of persons who go 
to bed too late at the expense of the portion of the popu- 
lution which already carries out daylight saving.” 


In order to meet the objections of the Dumfriesshire 
County Council to the pollution of the river Esk, the 
Langholm Town Council recently prepared a modified 
scheme of sewage purification, but this has been rejected 
by the County Council as not being in conformity with the 
views of the Royal Commission. It is estimated that a 
complete sewage disposal scheme for the burgh would 
cost £10,000. 

THE new Dominion Observatory building on Little 
Saanich Mountain, near Victoria, is rapidly nearing 
completion. The dome to house the largest telescope 
in the world reached Victoria on March 22nd from the 
Warner & Swasey Works at Cleveland, the sections 
occupying eight cars and weighing 125 tons. With the 
dome came a quantity of special erecting machinery to 
aid in putting the steel work together rapidly. 


Dr. J. S. HALDANE, speaking at the annual meeting of 
the Institution of Mining Engineers recently in a 
address on ‘“‘ The Health of Old Colliers,”’ said it was well 
known that colliers suffered very little from phthisis. Tle 
phthisis death-rate among colliers was not only much 
lower than in nearly all other occupations, but was even 
lower than in the exceptionally healthy occupation of 
farm labourer, despite advantages of pure air and relative 
segregation in the latter occupation. 


THE text has been issued of a Bill authorising the 
Board of Trade to permit any gas authority. to substitute 
for the prescribed standard of illuminating power a pre- 
scribed standard of calorific power. The Bill provides 
that in considering the expediency of making such an 








order the Board shall have special regard to whether the 
undertakers have erected and worked, or are prepared to 
erect and work, suitable crude benzene recovery plant for 
the production of benzene and toluol. 


From May 6th to 8th wireless telephony was employed 
to transmit orders between the U.S.A. Government at 
Washington and the U.S. battleship New Hampshire in 
Hampton Roads. The telephone was also used for 
communication with naval stations at New York, San 
Diego (Cal.), Pensacola (Fla.) and other places. During the 
test the New Hampshire was ordered to sea, and returned 
to her station, reporting by wireless telephone at every 
hour. The demonstration was successful in every respect. 


Tue Mercantile Marine Service Association has received 
from the Board of Trade a circular drawing attention to 
the need for economy of fuel, and pointing out that any 
saving in this direction that can be effected at the present 
time is of real and immediate value for the prosecution of 
the war. The circular contains a number of suggestions 
specially addressed to shipowners, masters and engineers, 
and should be very carefully considered by each of the 
interests concerned. British coal is an asset that must 
be jealously preserved, and economy in fuel should be 
regarded as a necessary part of the national effort. 


AccorpiINnG to information recently published in the 
official organ of the Seville Chamber of Commerce, a 
company has been organised with a view to operating 
wireless telephone systems in the different cities of Spain 
and to connect with the Spanish vessels and Spanish 
colonies in Africa. The proposal contemplates the 
erection of stations in the cities of Cordoba, Seville, Cadiz, 
and Huelva and twenty-nine other stations in other parts 
of Spain, in the Canary Islands, and at Tangier, Melilla, 
Ceuta and Ibiza, in Africa. The first-class stations are 
to be of 5 kilowatt and the second of 2 kilowatt rating. - 


ErriciEnt fire protection in our cathedral cities is an 
undoubted necessity, and nowadays, in order to be 
absolutely up-to-date, a motor fire engine is a sine qud non. 
Rochester is the latest cathedral city to take this matter 
into serious consideration. Here the authorities, after 
weighing the respective merits of the reciprocating and 
turbine type of pump, and witnessing teste of both designs, 
have decided in favour of the Merryweather ‘“‘ Hatfield °’ 
reciprocating pump. The order has accordingly been 
placed for a petrol-driven motor fire engine of this design, 
with pump to deliver 350-400 gallons per minute. A 
50ft. fire escape will be carried, and ample accommodation 
will be arranged for hose and gear, while in all respects 
the machine will be provided with up-to-date improve- 
ments, 
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THE NEW QUEBEC BRIDGE 


(Por di scription see page 196) 
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STATE OF WORK AT THE END OF THE 1915 SEASON--NOVEMBER 8th 
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VIEW OF_COMPLETED WORK ON NORTH SHORE ON DECEMBER 2nd, 1915 
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Coal and British Industry. 


No plan for capturing trade is worth discussing, 
much less adopting, unless measures are taken to 
supply our manufacturing and shipping enterprises 
with an abundance of reasonably cheap coal. The 
most important point in the problem of trade is 
cheap production. The next is cheap shipment. 
But we can neither produce nor ship cheaply without 
cheap coal. Depending, as we do, upon manu- 
factures and the exportation of manufactures, the 
price of coal is of more importance to us than the 
price of bread. The success of British industry 
depends upon cheap coal. Thirty years ago—that 
is, in 1886—the average pit-mouth price of coal in 
this country was 4s. 11d. per ton. In 1913, the last 
full year before the war, it was 9s. 10d. What is 
the price going to be after the war, when we are 
again in open competition with the Germans, 
Americans, and others, if current abnormal wages 
and existing legal restrictions are maintained ? 
The Government has appointed a committee to deal 
with the position of the coal trade after the war. 
During the last eighteen months several coal com- 
mittees have been appointed, many coal conferences 
have been summoned by the Government, but 
nothing practical has been accomplished. Is all 
possibility of increasing our trade, employing our 
people, and re-establishing our economic position 
after the war to vanish before the nation, or the 
Government, tackles this central and supreme 
industrial problem—the provision of reasonably 
cheap coal? Inquiry follows inquiry, committees 
come and committees go, and we have conference 
after conference, but the cost of coal—the prime 
raw material of industry—mounts higher and higher, 
seriously threatening our very existence as a manu- 
facturing nation. In 1913 the nation’s output of 
coal was 287,000,000 tons, of which 77,000,000 tons 
were exported. In 1915 the output was 253,000,000 
tons, of which 46,000,000 tons were exported. - At 
the present time, with exports still further curtailed, 
the supply for home needs is very short, whilst the 
demand for industrial purposes ‘is abnormal. Now 
the only and obvious remedy is an increased supply, 
and this can only be secured by better working 
on the part of the miners. If the supply of coal is 
to be increased, if the price is to come down, if our 
exports are to be maintained, if we are to supply 
our Allies during the war, and if we are to prepare 
for the trade competition that will follow the war, 
our pits must produce more coal, and at a less cost 
per ton. Here we have an urgent, imperative case 
for Government action, prompt and thorough. 

What should the action be? First, what are the 
facts? Under our haphazard recruiting methods 
during the early part of the war, about a quarter 
of a million of our miners were enlisted, while millions 
of men of military age were permitted to remain in 
less vital occupations than that of coal-getting. 
What had been lost in this way cannot be made good ; 
but a loss that is still being suffered could be stopped. 
Clearly, it is in the national interest for a number 
of miners to be employed in the Army, on work for 
which they have special skill and aptitude; but 
is it really necessary that anything like a quarter of 
a million of them should be in khaki? Now that, 
at last, the Government is exercising its power to 
call any man of military age and fitness, would it 
not be possible to liberate many miners from military 
duties, and send them back to get coal. Miners 
who enlisted six and twelve months ago, and who are 
unfit for the Army, but who are quite efficient coal- 
getters, are still being kept in the camps, wasting 
their own time, the time of their instructors, and 
the money of the State. It is a matter for the 
Military authorities to decide whether it is absolutely 
necessary to keep all these men with the colours. 
If it is not, then they should be sent back to the pits 
with as little delay as possible. Next there are the 





twin cases of high wages and lost time, to which we 
have frequently called attention, and which we have 
repeatedly urged the Government to deal with. It 
is not a multitude of committees and reports that is 
wanted, but measures that will cause every miner 
to do his best. Is it not absurd that in this time 
of crisis, when munition workers are being required 
to work long hours, when we are putting women to 
work to which they are unaccustomed, and when 
all classes are called upon to make sacrifices, the 
Government should keep in force a law preventing 
miners from working more than eight hours in any 
twenty-four ? The Mines Eight Hours Act contains 
a special clause providing for its suspension in case 
of national emergency, but the law is not suspended, 
not because the need for suspension is not recognised, 
but because the Socialist clique that misleads and 
misrepresents the miners of the country defies the 
Government. In actual operation the Mines Kight 
Hours Act has falsified every prediction that was 
made in its favour when Parliament passed it. It 
has failed to make the miners more contented. 
It has not reduced accidents. It has not even given 
the men more leisure, for it has so interfered with 
working shifts and customs and home life that there 
is less leisure and recreation and comfort for the 
mining community now than in the old days. The 
Eight Hours Act is a proved failure, even from a 
purely mining standpoint, and now it is preventing 
the most willing of our miners from doing their 
best in a moment of crisis. Yet the Government 
will not suspend the measure! Again, while coal- 
owners and miners are not allowed to re-arrange 
the working shifts in order to get a fuller output, 
and while the best of the men are not able to work 
overtime, the slackers are encouraged to lose even 
much of the limited legal working time. Not only 
have wage rates been permitted to go to extravagant 
heights since the war began, as if war were a creator 
and not a destroyer of wealth, but special war bonuses 
are being paid. Now, whatever may be said in 
favour of the expediency of paying these high wages 
and bonuses to good workers, not a word can be 
said in favour of, and there is no shadow of excuse 
for, paying war bonuses to men who will not work 
full time, not even 48 hours a week, when the nation 
and our Allies are crying aloud for more coal. These 
bonuses are a premium on lost time. Some men 
will not work more time than is sufficient to enable 
them to earn enough to meet their immediate require- 
ments. The higher the pay rates the more time these 
men take off, and, of course, the smaller output they 
yield. 

We recognise fully that the Government has to 
face considerable difficulties. On the one hand it 
has the Army asking for more men and the country 
asking for more coal. On the one hand, it has manu- 
facturers asking for cheaper fuel and the miners 
demanding higher wages. On the one hand it has 
the demand for longer hours, and on the other the 
threat of serious trouble if the Eight Hours Act 
is suspended. But it is in such emergencies that 
a Government shows of what stuff it is made. By 
careful searching skilled men needed in our munitjon 
factories have been brought back from the front 
because it is recognised that the making of shells 
is as important as the firing of them. The same plan 
might well be put in force with miners, and with this 
additional reason that whereas unskilled men and 
women can soon learn sufficient craft to be useful 
at machines, there is no such means of replacing 
miners. With regard to the modification of working 
times the difficulties appear greater than they really 
are. The public is not in the mind to tolerate a 
strike, and the miners would find the whole country 
against them. Under the circumstances they would, 
we may hope, wisely decide to accept the change 
at least for the duration of the war. 


Our Export Trade with Latin-America. 


Tue Latin republics of South America will afford 
enormous opportunities for increased trade on the 
conclusion of peace as a result of the great develop- 
ment which may then be expected to take place in a 
variety of directions in those countries, and British 
manufacturers should be able to secure an appropriate 
share in the expansion provided that they manifest ~ 
further initiative, either individually or collectively— 
preferably the latter if possible, for distinct groups 
of industries—and eliminate entirely whatever German 
element may remain in their relations with the im- 
porting houses on that great continent. Although a 
severe period of economic depression prevailed in 
various South American countries prior to the opening 


of the war, some of the republics have participated— 


naturally to a considerably less extent—with the 
United States in the extension of trade which has 
resulted to some neutral nations from the war, whilst 
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others have been less fortunate, as, for instance, Chile, 
which has suffered from the heavy reduction in the 
shipments of nitrate to Europe. On the other hand, 
as the chairman of the British Bank of South America 
pointed out a few weeks ago, the balance of trade in 
favour of Brazil, excluding shipments of specie, 
amounted to £23,000,000 in 1915, as compared with 
£11,000,000 in 1914, and that of Argentina reached 
the formidable total of £66,000,000, as contrasted 


with a trade balance of £17,500,000 in 1914. Under |, 


these circumstances, which have been accompanied 
by economy in public and private expenditure, 
reduced imports and a restriction in business, the 
position of these two republics has become sounder 
and their prospects for the current year are equally 
encouraging in the same direction. The general 
situation therefore tends to confirm the assumption 
that the facilities for the development of trade after 
the war will be substantially increased. This fact 
has already been recognised by our Government, as 
it was officially announced at the end of January that 
the Secretary of State for Foreign Affairs, having 
decided to give further assistance towards the pro- 
motion of British trade in South America, had 
appointed the British Consul at Colon to be commercial 
attaché to the Legations at Buenos Aires and Monte- 
video, and the former British Vice-Consul at Rio de 
Janeiro to be commercial attaché to H.M. Minister 
at the capital. Although commercial attachés are 
able to accomplish excellent work, especially when 
they pay occasional visits home and are at liberty 
to give in confidence to British manufacturers the 
particular and valuable information which would be 
withheld from reports to the Foreign-office, nothing 
they could do would provide an adequate substitute 
for individual or collective enterprise on the part of 
British manufacturers themselves. 


Our principal competitors in iron and steel. and 
machinery in South America have hitherto been the 
United States, Germany and Belgium. In the future 
we shall still be confronted with the trade rivalry 
of the former two countries, whilst France will pro- 
bably supersede Belgium, at al! events for some vears, 
as France is also making a special inquiry as to the 
development of trade with the Latin republics. The 
United States Government and the Chambers of 
Commerce have already adopted measures for the 
cultivation of the South American trade, so as to be 
able to gain a firmer footing in these markets. As 
one of the fundamental principles of success is based 
upon the existence of adequate banking facilities, it 
is scarcely surprising to find that one American bank 
has taken advantage of the revision of the banking 
laws which took place last year and which repealed an 
old restriction on foreign trading. This institution 
is the National City Bank of New York, which has 
now established branches at Rio, Santos, San Paulo, 
and Buenos Aires. In this way a beginning has heen 
made in emulation of the action taken by Germany a 
number of years ago, which in turn followed after a 
period of many years the policy of various banking 
institutions in Great Britain. How well the Germans 
are served in this respect is shown by the existence of 
the Deutsch-Ueberseeische Bank, which under the 
title of the Banco Aleman Transatlantico, has 
branches in Argentina, Bolivia, Chile, Peru, Uruguay, 
and Spain. and branches in Brazil bearing the name of 
the Banco Allemao Transatlantico. The Ueberseeische 
Bank was formed by the Deutsche Bank, whilst the 
Disconto Gesellschaft and the North German Bank of 
Hamburg founded the Brazilianische Bank fir 
Deutschland and the Bank fir Chile und Deutsch- 
land, which also conduct business in Brazil and Chile 
respectively. As the Deutsche Bank and the Disconto 
Gesellschaft are the two leading institutions whose 
system of “ adventurous banking ”’ has done so much 
to promote the expansion of industrial undertakings 
in Germany. it will be readily understood how the 
principle can have been also applied in the advance- 
ment of trade with South America. One well-known 
instance in this connection is that of the German 
Transmarine Electricity Company, with a share 
capital of millions of pounds and extensive supply 
works at Buenos Aires and in other South American 
cities. and an interest in Mexican oil wells is the com- 
pany’s latest acquisition. One of the schemes which 
the Germans have as yet failed to carry out—the 
project was maturing just before the outbreak of war 
—has been to establish an engineering school in South 
America on the lines adopted in the case of that in 
China, to which reference was made some time ago. 
This is indeed a matter which deserves to be borne 
in mind in interested circles in Great Britain. In 
mentioning German banks we must not under- 
estimate what British banks in South America have 
done. Their combined capital amounts to £12,000,000, 
and British investments there are declared to exceed 
one thousand millions sterling. In fact, from these 
figures we ought to carry almost everything before 





us, provided that sufficient support is rendered by 
our financial institutions and the Government. 

The chief factor in the situation of our trade with 
the Latin-American countries in the future is that we 
must entirely eradicate the German element from our 
commercial relations with firms in those transmarine 
countries. It is to be feared that South America has 
been, to some extent at least, a reproduction of the 
state of affairs in Russia, where the Teutons 
frequently acted as the intermediaries for foreign 
firms, not only for the conclusion of business, but also 
for securing the passage of goods through the Customs 
—until similar manufactures could be obtained from 
Germany. The South American countries possess 
an abundance of German houses or houses of German 
origin, and as the chairman of the London and 
Brazilian Bank recently remarked, “a large part of 
the trade along the Brazilian coast is in the hands of 
German firms or firms of German origin.” All British 
connections of this kind should be determined now 
and for ever. If British manufacturers who are also 
exporters are unable individually to establish branches 
of their own, or if it would be unprofitable for them to 
do so, it should be possible to form a combination, or 
combinations, of firms who do not compete with each 
other, similarly to the organisation of the British 
Engineers’ Association for China. The practice of 
holding transmarine stocks, particularly of spare parts 
of machinery, as is the custom of United States 
machinery exporters, has also to be considered, 
together with periodical visits of practical engineering 
representatives to customers capable of dealing with 
any question which may arise. The language problem 
which, as in Russia, has probably been a great 
obstacle to the obviation of German intermediaries in 
South America, must be satisfactorily solved. Except- 
ing Brazil. where Portuguese is the current tongue— 
the Brazilian Portuguese idiom, be it noted—Spanish 
prevails elsewhere, and catalogues and price lists 
should be arranged accordingly. But, above all, 
British manufacturers must bear in mind that South 
Americans attach considerable importance to the 
social side of life. They will not tolerate the hustling 
policy of the North Americans, as the latter will find 
out when the present stress of activity in the United 
States has passed away and they attempt to dig 
deeper into the trade of Latin America. The Germans 
have fully accommodated themselves, or are said to 
have done, to the precise requirements and wishes of 
customers and proposed customers. If they cannot 
do business one day, week or month, they will wait 
patiently, and in the end they have succeeded. Our 
French Allies have just discovered this fact, and the 
committee of inquiry which journeyed to South 
America last year under the presidency of ex-Minister 
Baudin, and including representatives of the makers 
of railway plant and iron and steel, are learning other 
matters of importance for the future development of 
the French export trade. The French, indeed, are 
now beginning to appreciate fully the great advan- 
tages of combined efforts. The only question now is 
as to whether the example of foreign organisation 
upon which so much depends is to be followed in 
Great Britain. It rests with the manufacturers them- 
selves to take action; the more prompt the action, 
the better will it be for their future export trade. 


sO 


Scientific and Industrial Research. 


Two more technical committees have now been 
appointed by the Advisory Council for Research, one 
for Engineering and the other for Mining. The lists of 
the names of the members of these committees will 
be found on page 513, and we invite attention to 
them. If any fears still existed that these com- 
mittees of the Advisory Council would be composed 
of men who did not really represent the industrial 
and technical sides of engineering, those fears must, 
by the publication of these lists, be wholly removed. 
It is impossible to say of either of the committees 
whose constitution is now announced that they are 
not in the closest touch both with the business and 
scientific sides of the industries concerned. On the 
Engineering Committee all branches of engineering 
are represented, and in nearly all cases the direct 
connection between the member and manufacturing 
interests is obvious, whilst the two professors whose 
names figure in the list are both well known for 
work outside their duties as teachers. Of the 
Committee on Mining the same thing might be said : 
it is a body of thoroughly practical men, in close 
touch with the commercial and technical sides of 
mining, Including that on metallurgy, announced in 
May, three committees in all have now been 
appointed by the Council, and we do not hesitate to 
say that their constitution is such as must inspire 
the confidence of the industries of the country. 
Some of the members have been nominated by the 
representative institutions and some by the Advisory 





Council, and in both cases the greatest care has 
been exercised to include many men notable not less 
for their business ability than for their scientific 
knowledge. 








GREAT WESTERN RUNS TO BIRMINGHAM. 


THE Great Western Company’s short route from 
London to Birmingham is the hardest of its main lines 
in view of the gradients and high average speed 
required. The distance of 110} miles is scheduled to 
be covered in two hours at an average speed of 55} 
miles perhour. There are but few miles of level in this 
route, which has frequent gradients steeper than 1 in 
250, and which has, in addition, three slowings for 
curves. These latter occur at the foot of adverse 
gradients for down trains—at Old Oak Junction, 
3} miles from the start ; at High Wycombe, prior to 
the steepest climb up the Chilterns ; and at Leaming- 
ton, at the foot of the Hatton Bank. 

After passing Park Royal there is a rise of 14} miles, 
of which the last seven form the Denham Bank. The 
first mile rises at 1 in 225, followed by half a mile at 
1 in 264, two miles at 1 in 175, and 3} miles at 1 in 
254. This is succeeded by a short descent from 
Beaconsfield to High Wycombe, where sharp curves 
necessitate a restriction to 30 miles an hour. From 
this slackening engines have to negotiate the Saunder- 
ton Bank, 5} miles, nearly all rising at 1 in 164 and 
179, ending at post 22} from Northolt Junction. 
The subsequent descent of the Chilterns affords oppor- 
tunity for high speed, which—-except for aslackening to 
50 miles an hour at Ashendon Junction—is maintained 
for 18} miles to post 74 on the new section. Here the 
Bicester Bank, which consists of 54 miles of unbroken 
rise at 1 in 200, commences. The descent to Aynho 
Junction, where the old main line is entered upon, is 
handicapped by another slack to 50 per miles per 
hour. This is followed by a long rise at 1 in 330 past 
Banbury, ending in two miles at 1 in 179. After 
14 miles of easy descent Leamington is passed at 40 
miles an hour, and coaches are slipped. The booked 
time for the 873 miles to Leamington is 94 min., giving 
an average speed of 55.7. 

For the remaining 23} miles to Birmingham 26 min. 
are allotted. This is difficult with heavy trains, 
as it includes the ascent of the Hatton Bank—five 
miles mostly at 1 in 105—which has to be taken before 
engines have recovered from the slack. The ensuing 
gradients for 10 miles are adverse but moderate, and 
engineering works frequently cause checks approach- 
ing Snow Hill. 

It is not surprising, therefore, to find 4-6-0 loco- 
motives employed in working the heavy trains on 
this route. Both two and four-cylinder classes are 
used, the latter being slightly the more powerful. 
Both classes are fitted with simiiar boilers, having a 
working pressure of 225 lb. per square inch, and are 
fitted with the Swindon superheater. The coupled 
wheels are 6ft. 84in. In the one class the boiler sup- 
plies steam to two~cylinders, each 18in. by 30in. 
stroke, and in the other class to four cylinders, each 
14}in. by 26in. The latest engines of each class have 
had the cylinder diameter increased, to 18}in. in the 
former class and to 15in. in the latter. It will be 
convenient to state that the number of cylinders is 
indicated by the first figure of the engine’s number. 

Run No. 1: 1912.—On the 11.5 am. express 
No. 2916 hauled ten coaches, making a full load 
of 305 tons. A good start was made, the train 
slackening past Old Oak Junction in 6 min. 10 sec., 
passing Northolt Junction, 10} miles, in 14 min. 5 sec., 
and climbing the Denham Bank of seven miles in 
7 min. 19 sec. at an average speed of 57.4. It 
slowed through High Wycombe, 263 miles, in 304 min., 
thus keeping almost exactly a difficult timing. The 
Saunderton Bank of 5} miles at 1 in 164 occupied the 
quick time of 6 min. 53 sec., at an average speed of 
47.8 miles an hour. After a descent of eight miles in 
6 min. 52 sec. permanent way repairs reduced speed to 
30 miles an hour ; but Ashendon Junction was passed 
1} min. early in 48} min. for the 44} miles. The next 
18} miles were taken easily in 19} min., and up the 
Bicester Bank the average speed was only 50.4. 
After Aynho Junction, 16 miles were run in 15} min., 
and the first 80} miles had been covered in 85 min. 
55 sec. when two checks occurred, losing 3 min.; so 
Leamington was passed in 954 min. for the 873} miles. 
The net time was 914 min. Two coaches were slipped, 
leaving 250 tons. The Hatton Bank, five miles mostly 
at 1 in 105, was climbed in the remarkable time of 
6 min. 8 sec., at an average speed of 48.9, and the 
final 174 miles were run in 174 min., so that although 
the train was 1} min. late at Leamington, it was only 
4 min. late at Snow Hill. In fact, the time of 25 min. 
from Leamington is the shortest in an experience of 
over twenty runs. 

Run No. 2: 1914.—With a similar load of 305 
tons No. 4043 kept the booked time of 14 min. 
to Northolt Junction, 10} miles; took 7 min. 
34 sec. up Denham Bank, averaging 55.5 miles 
an hour, and passed High Wycombe, 26} miles, in 
303 min. The 5} miles up Saunderton Bank occupied 
7 min. 29 sec. at an average speed of 44. After 
descending 10 miles in 8 min. 8 sec. the train passed 
Ashendon Junction in 49 min. The next 18} miles 
took 17 min. 21 sec., including the ascent of the 
Bicester Bank, in 5 min. 36 sec., at an average speed 
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of 58.9, and a minimum of 53.6. Banbury, 674 miles, 
was passed in 71} min., after which a stretch of 16 
niles occupied 15 min. 40 sec. We slackened through 
Leamington 3} min. early, having run 873 miles m 
902 min., thus averaging 57.7 miles per hour. With 
the reduced load of 275 tons the rest of the journey 
was taken easily, as time was in hand. The five miles 
up Hatton Bank occupied 7} min., averaging 41.3 ; 
and the final 174 miles took as much as 20 min. 9 sec., 
including a check to 35 miles per hour. Snow Hill 
was reached in 120 min. 5 sec. 

Run No. 3: 1911.—A good average run was made 
by No. 2977 with eleven coaches, weighing 335 
tons full. After passing Northolt Junction slightly 
late in 15} min., the seven miles up Denham Bank 
were run in 7 min. 43 sec. at an average speed of 
54.4, and a minimum of 52.9. High Wycombe, 
26} miles, was passed slowly in 32 min. 5 sec. Saun- 
derton Bank was taken leisurely in 7% min., at an 
average speed of 43. Then 10 miles of down grade 
were run at an average of 69.6 before the train slowed 
up past Ashendon box in 50} min. The next 18} 
miles were run smartly in 18 min., the 5} miles up 
Bicester Bank taking 5 min. 51 sec. at an average of 
56.4. After passing Banbury to time, the next 
18 miles were run in 17 min. 4 see., and the train 
reached Leamington in 92? min., slipping two coaches. 
So far the average speed was 56.4 miles per hour. 
Five miles up Hatton Bank took 6 min. 41 sec. at an 
average of 44.8, and a minimum of 36. The final 
174 miles were run easily in 19} min., the speed 
rising to 69.2 after Solihull. The journey time was 
119 min. 35 sec., and the average speed 55.4 miles per 
hour. 

Run No. 4: 1914.—On the 2.35 p.m. down express 
No. 2939 hauled eleven coaches, weighing 335 tons. The 
engine is one of a class having cylinders 18}in. by 30in. 
The ascent of the Denham Bank was particularly good, 
the seven miles taking only 7 min. 20 sec., giving an 
average speed of 57.2 and a minimum of 53.5. After 
passing High Wycombe very cautiously in 31} min., 
the Saunderton Bank was:climbed in 7 min. 32 sec. 
at an average of 43.8, the speed on the last quarter 
mile being 47.8. Ten miles of down gradient were 
run in 8 min. 13 sec. ; and 18} miles after Ashendon 
Box in 19 min. 20 sec. The 5} miles up Bicester 
Bank were covered at an average of 55.3 miles per 
hour. After passing Aynho Junction }? min. late, 
a stretch of 23 miles occupied 21} min., averaging 
64.8, but the load on the last 18 miles of this stretch 
was reduced to 275 tons, as two coaches had been 
slipped at Banbury. The first 86} miles had been 
run in 923 min., when a long check to 15 miles an 
hour resulted in a stop at Leamington. 

Run No. 5: 1915.—No. 4048, one of the latest 
four-cylinder class with cylinders l5in. by 26in., 
made a good run on the 11.5 a.m., with twelve 
coaches weighing 348} tons empty and 375 tons full. 
A rate of 50 was reached before slowing past Old Oak 
Junction in 6 min. 10 sees., after which speed was 
rapidly accelerated to 59 miles per hour. Northolt 
Junction, 10} miles, was passed in 14 min. 5 sec., 
and the Denham Bank was begun at a rate of 61.5. 
The seven-mile ascent occupied only 7 min. 33 sec., 
averaging 55.6 miles per hour, with a minimum of 
51.1. At Beaconsfield a slight check caused } min. 
loss. High Wycombe, 26} miles, was passed at 
reduced speed in 31 min. 20 sec., representing good 
work for so heavy a load. Up the Saunderton Bank 
at 1 in 164 the initial speed was 44.1; it increased to 
47.8, falling to 43.9 at the summit. The 5} miles 
occupied 7 min. 17 see. On the descent, 10 miles 
were covered in 8 min., the train slackening past 
Ashendon Junction in 48}? min. for the 44} miles. 
Then the 18} miles to Aynho Junction were run in 
17 min. 43 sec., including the climb of 5} miles up 
the Bicester Bank in 5 min. 36 sec. at an average speed 
of 58.9. Bicester, 533 miles, was passed in 57 min. 
10 sees., and Banbury, 67} miles, in 71} min. Two 
miles rise at 1 in 179 reduced speed from 58.1 to 
52.9, but the next 14 miles of easy gradients were 
run at an average of 64.6. Then came the slack to 
40 miles an hour through Leamington, where two 
coaches were slipped. So far, the 873 miles had taken 
90 min. 50 sec.; that is 3 min. under booked time. 
The average speed to Leamington works out to 
57.7 miles per hour, which is a high figure considering 
the load and the gradients. The 60} miles from High 
Wycombe to Leamington had been covered in 
594 min. at an average speed of 61.2. 

With a load of 320 tons the Hatton Bank was 
ascended at an average of 45.0, and a maximum of 
48.9. Being early, speed was slower than usual. 
Solihull, 103 miles, was passed in 110$ min., and 
after a brief spurt to 63 miles per hour, speed was 
reduced to 15 miles an hour for bridge repairs, thus 
losing a minute. Snow Hill, 110} miles, was reached 
in 119 min. 5 sec., the final 23} miles having occu- 
pied 28} min. 

Run No. 6: July 27th, 1914.—No. 4027 made a 
creditable run with thirteen coaches weighing 358 
tons empty and 390 tons full. After slowing past 
Old Oak Junction in 6 min. 22 sec., the acceleration 
was not so rapid as with No. 4048, for Northolt 
Junction was passed a minute late, the 10} miles 
taking 15 min. The Denham Bank was climbed in 
7 min. 48 sec., at an average speed of 53.8 and a 
minimum of 51.1. High Wycombe was _ passed 
slowly in 32} min., which is the usual time for heavy 
trains. Up the steeper rise at 1 in 164 the 5} miles 





occupied 7 min. 20 sec. at a minimum speed of 42.8. 
Ten miles of down gradient were covered in 8 min. 
24 sec. at a maximum of 78.3. Ashendon Junction, 
44} miles, was passed in 50 min. 12 secs. The next 
18} miles took 18 min., of which time the Bicester 
Bank occupied 5 min. 47 sec., giving an average speed 
of 57.0 miles an hour. Banbury, 674 miles, was 
passed in 73 min. Then, after falling to 52.9 on the 
1 in 179 beyond Cropredy, speed rose to 75 miles 
per hour, 12 miles of easy descent taking 10} min. 
exactly. Leamington, 873 miles, was passed in 
92 min. 8 sec., giving an average speed of 56.9. 
Here two coaches were slipped. With 335 tons the 
5 miles up Hatton Bank took 7 min. 16 sec. at an 
average of 41.2, and a minimum speed of 33.3. 
Hatton Junction, 934 miles, was passed in 101 min., 
and the remaining 174 miles were taken easily in 
19 min. 55 sec., making the arrival a minute late, 
although the customary check at the approach cost 
half a minute. 

Run No. 7: 1913.—With a load of fourteen 
coaches weighing 420 tons full, No. 4023 took 
98 min. for the 873 miles to Leamington, thus 
losing 4 min. This loss occurred in uphill work. 
Comparing the times taken with those of No. 4027 
hauling thirteen coaches, both engines passed Northolt 
Junction in 15 min., but. No. 4023 took exactly a 
minute longer than No. 4027 on the Denham Bank, 
1} min. longer up the Saunderton Bank, on the 
Bicester Bank ? min. longer, and a further } min. on 
the long rise to Cropredy, making a total of 3? min. 
No. 4023 took 33 min. 55 sec. to pass High Wycombe, 
and covered the next 603 miles to Leamington in 
64 min. 10 sec. Up the Hatton Bank No. 4023 took 
half a minute less time with twelve coaches than 
No. 4027 did with eleven, the exact time being 
6 min. 50 sec. 

Run No. 8: July 31st, 1913.—On one occasion 
No. 2978 hauled sixteen eight-wheeled coaches, and 
was obviously overloaded with this weight of 485 tons 
behind the tender. A stop three miles out spoilt 
the initial stage. The Denham Bank was begun at 
50.7 miles per hour, the average speed was 46.5 and 
the minimum 45. Further, the 5} miles of 1 in 164 
up Saunderton Bank took 8 min. 8 sec. at an average 
speed of 40.5, and a minimum of 40.1. The best 
running was made from the High Wycombe slack to 
that through Leamington. The intervening 60? miles 
were run in 68 min., giving an average speed of 53.8 
miles per hour with 485 tons, which was very 
creditable. This included an ultra-cautious slowing 
to less than 40 miles per hour at Ashendon Junction. 
The Bicester Bank of 5} miles occupied 7 min. 9 sec., 
at an average speed of 46.1, and a minimum of 41.8. 
The final 23} miles after Leamington—with the 
load reduced to 430 tons—occupied 29 min. 50 sec., 
including two slight checks, thus losing 1} min. 
The 5 miles up Hatton Bank took 7 min. 34 sec., 
giving an average speed of 39.6, and a minimum 
of 34.6. 

Run No. 9: May 31st, 1912.—No. 2928 with 270 
tons gave a good display of uphill work in the effort 
to keep time after checks, two of which occurred 
before the Old Oak Junction slack, causing a loss 
of 13 min. The 14} miles rise after Perivale took 
14 min. 21 sec., the shortest timing in the series. This 
included a climb up the Denham Bank at an average 
speed of 57.6. After a careful slack to 25 miles 
per hour through High Wycombe—to which station 
32} min. were taken—the 5} miles of 1 in 164 occupied 
7 min. 23 sec. The ascent was begun at a rate of 
41.4, and finished at 50.5. On the descent to 
Ashendon Junction a third slack to 15 miles per hour 
for bridge repairs caused 2 min. loss, so Ashendon 
Box was passed 2} min. late. The ensuing climb up 
the Bicester Bank, 5} miles, at 1 in 200, was made in 
the remarkable time of 4 min. 53 sec. at an average 
speed of 67.5 miles per hour. Speeds for the first 
half-mile and successive miles were 75, 72, 69.2, 
67.9, 64.3 and 62.1. In fact, the nine uphill miles 
after post 2 from Ashendon Box were run in 7 min. 
47 sec. at an average of 69.2 miles per hour. As a 
result the 18} miles to Aynho Junction were covered 
in 16 min. 33 sec., all lost time having been made up. 
Then a fourth check at Banbury caused a loss of 
1} min. After running 15 miles in 13 min. 6 sec., 
the train slowed through Leamington only 20 sec. 
late. The net time would be 89} min. With one 
slip coach off, the climb up the Hatton Bank was 
spoilt by bridge repairs and permanent way relaying, 
losing over 3 min., for 5 miles occupied 9} min. 
The final 17} miles to Snow Hill were finished in the 
quick time of 17 min. 10 sec., speed rising to 74 near 
Solihull, after which a sixth check cost } min. The 
arrival was only 2 min. 20 sec. late, after delays 
amounting to 7$ min. 

In these runs the figures representing train loads 
are exclusive of locomotive weight. In no case were 
the enginemen aware that the run was being timed. 

Two tables are given showing comparative uphill 
work. This work has been emphasised in the records, 
because if time be lost on a run, it is lost usually on 
the uphill portions ; and it was largely for the more 
efficient working of heavy loads on rising gradients 
that the 4-6-0 was designed. The tables show to 
what extent these 4-6-0 locomotives have succeeded 
on the Great Western. Times up Saunderton and 
Hatton Banks are not tabulated because in the 
former case the times vary with the drivers’ inter- 
pretations of the slack through High Wycombe, and 





in the latter case drivers reduce speed considerably if 
they have passed Leamington several minutes before 
time. As regards Denham Bank drivers have no 
time to spare. This bank cannot be rushed, and the 
initial speed is rarely higher than 61. No. 4027 
with 390 tons made the following speeds for the first 
quarter-mile and succeeding miles: 60, 59, 55.3, 
53.7, 51.4, 51.4, and 51.1 on the last quarter-mile. 
In fact, no times have been inserted in the tables 
unless the intermediate speeds were noted. The 
Bicester Bank has a more favourable approach, 
consisting of 3 miles of descent at 1 in 200, followed 
by 23 miles of slight rise. The initial speed varies 
from 61 to 67 miles per hour. 

A series of runs on the up heavy express leaving 
Snow Hill at 2.50 p.m. gave results even more striking 
than these just recorded. 


TaBLe I.—Times up Denham Bank (7 miles). 
Milepost 3} to 10} after Northolt Junction. Gradients :— 


1 mile at 1 in 225; 4 mile at 1 in 264; 2 miles at 1 in 175; 
34 miles at 1 in 254. 








| Load | Time. Speed. 
No. |Engine No.| in 
| | tons. | Min. see.| Average. | Minimum. 
1 | 2928 | 270 2°37" | “826 54.2 
2 | 2916 | 300 7 19 | Shs 52.9 
3 4043 305 7 34 55.5 | 650.0 
4 | 2903 300 7 16 57.9 52.9 
5 4017 300 Tg 59.2 57.7 
6 2977 335 7 43 54.4 53.6 
a 2939 | 335 7 20 57.2 53.6 
8 4017 | 360 7-53 53.2 51.7 
9 4048 36. |... Home 55.6 52.3 
10 | 4027 | 390 | 7 48 53.8 51.1 
11 | 4033 | 490 {| 8 48 47.7 45.0 
12 2978 | 485 ff ~¥ 46.5 45.0 





TaBLe II.—Times up Bicester Bank (54 Miles). 


Milepost 74 to 13 after Ashendon Junction. Gradient: 1 in 200. 
Initial speed, 61 to 67 miles per hour. 





| Load | Time. Speed. 
No. |Engine No. in | ~ 
tons. | Min. sec.| Average. | Minimum. 
Lf 2028 '{..-27@ | 4: 68 67.5 62.1 
2 | 2916 | 300 | 6 31 50.6 47.3 
3 | 4043 | #305 | 5 36 | 58.9 53.6 
4+ S900" | S06 7 -@ BY Ba — 
So) eee.) 208e-) . 6 ae 51.2 42.0 
G-) - Sr | 335 5 51 56.4 50.7 
pol" ogee + Seis hve oe 55.1 45.4 
8 | 4017 360 | 6 #17 52.5 45.0 
9 4048 375 5 36 58.9 51.4 
10 4027 | 390 | 5 47 57.0 51.1 
11 | 4023 | 420 | 6 27 51.1 46.4 
12 | 2978 485 | 7 9 46.1 41.8 
| | 











TRADING WITH THE ENEMY IN SOUTH 
AMERICA. 


THERE are evidences that the British Government is 
at length determined to injure German South American 
trade as much as possible. Of late, strict instructions, 
forbidding British firms or individuals to carry on any 
kind of business with the enemy in Ecuador, Peru, Argen- 
tina and Uruguay, have been issued, and these are being 
carefully observed. Other of the South and Central 
American States will be included very shortiy. The official 
regulations set forth with great clearness the status of 
the ** Trading with the Enemy ” question, and there can 
be no excuse—neither is there shown any inclination— 
to disregard the instructions laid down. The consequences 
to German firms can but prove of a very serious nature. 
To take the case of Ecuador alone. The Republic relies 
now entirely upon the services of the Pacific Steam Navi- 
gation Company—a British concern affiliated with the 
Royal Mail Steam Packet Company—for communication 
with Paname, and thence to all parts of the world; inas- 
much as the rules issued by the British Government 
forbid the acceptance of any kind of freight belonging to 
the enemy or any of the enemy himself as passengers, the 
whole of the trade hitherto carried on-by Germans in the 
Republic of Ecuador has been stopped. There are thirty- 
two German firms established in Ecuador, mostly at 
Guayaquil, and the British Foreign-oftice has taken pains 
to publish the names, and those of all the partnérs, in 
full. The lists are printed in most of the newspapers, both 
Spanish and English. 








SPEED signalling, such as has been adopted by the Vic- 
torian Railway Administration for the protection of the 
electrified lines in and around Melbourne, differs from the 
type of signalling used in this country. The standard 
British practice is to have a separate post for each direction 
in which, at a junction, a train can proceed. The inti- 
mation to the driver as to the direction he has to take is 
given by the order of the posts, the post on the left being 
for the line on the left. The speed at which he has to 
travel is indicated by the corresponding heights of the 
arms. The most important road has the highest arm, 
the next important a slightly lower arm, and the least 
important the lowest arm. With speed signalling the 
arms never exceed three in number, and they are all on 
the one post. The top arm indicates normal speed, the 
middle arm medium speed, and the bottom arm low 
speed. Whilst it is an advantage, no doubt, for the driver 
to know when he has to reduce speed, he no longer knows 
whether the road is made for the right or the left hand. 
Put another way he is told the speed at which he has to 
travel instead of the direction in which the train will go. 





508 


THE ENGINEER 





JuNE 16, 1916 








SPUR-GEARING.* 


By DANTEL ADAMSON, Member, of Hyde. 


(Concluded trom page 493.) 


MATERIALS. 


Ir is upon the question of the most suitable materials that the 
author hopes to learn most, and with a view to eliciting some | 
discussion, he proposes to review briefly the requirements of the 
conditions involved. For many years cast iron was universally | 
adopted for spur gearing, and then gun-metal was used to some | 
extent, but the elastic limit of these materials is too low for 
use under modern conditions as to and load—Christie, | 
* Proceedings,’’ Engineers’ Club of Philadelphia, Vol. XVIII., | 
page 43, February, 1901. | 
‘ast steel has been largely used in recent years in place of | 
cast iron, with satisfactory results, but the demand for greater | 
reliability and economy in space has called for forged steel of | 
varying qualities. The milder qualitics of steel first adopted, | 
say, up to 0.3 per cent. carbon, gave trouble by abrasion— | 
Christie, loc. cit—and also by change of tooth form under the | 
percussive action they experience when in use under heavy | 
loads, and case-hardening the teeth has heen adopted to some | 
extent to overcome this weakness. | 
It is now generally agreed that for important gearing, where | 
space is limited, the elastic limit of the steel must be raised from, 
say, 20 tons to 40 tons per square inch—Litchfield, “* Trans.,”’ 
Amer. Soc. Mech. Eng., 1908, page 972—and the only difference 
of opinion is as to whether this should be donc by merely in- | 
creasing the carbon contents to, say, 0.6 per cent. or more, or 
by using other alloys, such as nickel, manganese, chromium, | 
vanadium, &c., with or without suitable heat treatment to 
toughen and harden the steel. One objection raised to high- 
carbon steel is the risk of brittleness ensuing from careless treat- 





Fics. 13 to 15.—Ratio of Allowable Load to Velocity. 
Fic. 13.—E. R. Walker, 1868. 





fifty years ago, gives permissible stresses as follows :— | 
| pressed steel forging having the following analysis :—Carbou, 





F. Reuleaux’s “ The Constructor,” originally published over 


EERE a oe 2,544 Ib, per square inch 
COR OM ss) ce 8c ax, cc, O20 ” ” 
Steel Se Ae lad 14,112 9 ‘ 


These are for speeds not exceeding LOOft. per minute, and 
are to be reduced for higher velocities down to about half their 
value for a velocity of 2500ft. per minute. 

In 1892 Wilfred Lewis published a table—‘* Proceedings,” 
Engineers’ Club of Philadelphia, 1893, Vol. X—-suggesting work 
ing stresses as follows :— 


Cast iron 8,000 Ib. 
Steel .. 20,000 


outer fibres due 


per square mo) Se = 
© bending 


» ” 


for velocities of 100ft. 
reduced to about one-fi 
See Fig. 14. 

These values correspond with E. R. Walker’s recommenda- 
tions, and it is a remarkable fact that Lewis’s paper, which is 
still acknowledged—Marx’s paper, “ Trans.,”” Amer. Soc. Mech. 
Eng., 1912, Vol. XXXIV.—to be the standard work of reference | 
on this subject, should be based upon empirical figures, that so 
long ago as 1868 had been in use for several years—J. H. Cooper's | 
paper, Journal, Franklin Institute, 1879, Vol. CVIII., pages | 
15-16. 


= minute or less, and these are to be 
th for a velocity of 2400ft. per minute. 


MAXIMUM SPEEDs. 

The maximum speeds allowed by different authorities also | 
vary considerably owing no doubt to the different experience of 
each individual. 

C. W. Drake—Eleciric Journal, 1912, page 554—-states that 
noise begins at 600ft. per minute, but does not become dis- 
agreeable under about double this speed. 

G. J. Leire—Machinery, July, 1905, page 565—says that to 
avoid noise the pitch-line speed ought not to exceed 1000ft. 
per minute. 


{ 


to transmitted load of 6300 1b, per square inch—assuming one 
pair of teeth in action. The pinion was made from a fluid - 


0.86 per cent.; manganese, 0.51 per cent.; silicon, 0.27 pe 
cent.; phosphorus and sulphur, each below 0.03 per cent 
The wheel was an annealed steel casting having the analys; 
of carbon, 0.47 per cent.; manganese, 0.66 pér cent.; phos 
phorus and sulphur, each below 0.5 per cent. 

On the New York Subway—Litchfield’s pa r, ‘ Trans.,’’ 
Amer. Soc. Mech. Eng., 1908, page 967—teeth failed by breakage 
before they were very far worn, the maximum stress running 
to 13,370lb. per square inch—calculated on the original size 
of tooth, or about 16,500 lb. on the worn tooth—with materia| 
having an elastic limit of 45,000 lb., the pinion running at about 


| 550 revolutions per minute, or 1168ft. per minute at pitch circle. 


An example that has come to the author’s notice in private 
correspondence—E. and G., Bolton, November, 1910—is 4 
pair of machine-cut bevel wheels, ratios 3 to 1, transmitting 
1500 horse-power, pitch-line velocity 3000ft. per minute, teet), 
10}in. wide ; load, 1570 1b. per inch of width ; the first wheel. 
were made 3}in. pitch and transmitted 600 horse-power satis. 


| factorily, but failed under occasional peak loads of 1500 horse - 


power, and were replaced by others of 2tin. pitch which prove: 
quite satisfactory, the other conditions remaining unaltered. 
Another example that has given trouble is a set of spur gearin 
: 8 . : a 
to transmit 120 horse-power at . revolutions per minute, ! 

( 3% 
teeth 2in. pitch, 8in. broad, velocity 2860ft. per minute, loa: 
172 lb. per inch of face. Paper pinions and also @ cast iron on 
—cut teeth—failed in use, and a steel pinion was found to be to. 
noisy. The paper pinions lasted about 7000 working hours. 

It may be pointed out that while it is the irregularity in th: 


| teeth that gives rise to noise in the first instance, yet, if the con 


struction of the wheel is favourable to resonance, the noise wil! 
be multiplied to a disagreeable extent. 


Fic. 15.—Marz and Cutter from Tests, 1915. 
Brown and Sharpe 144° Involute Cast-tron. 
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ment—Logue, American Machinist, Vol. XXXI., 1908, Part I., 
page 95. Revillon recommends nickel steel, because all require- 
ments can be met without a complicated heat treatment—lIron 
and Steel Institute, ‘‘ Carnegie Memoirs,”’ Vol. I., page 218. 

It should not be overlooked that while heat treatment may be 
quite feasible with large masses of steel, such as armour plates 
and gun tubes, where the value of each piece makes it possible 
to maintain an expensive laboratory and staff to check the 
processes and the results, this is not so convenient in ordinary 
machine shops. Whatever material is adopted, it is advisible 
to make the pinion of harder material than the wheel—Logue, 
American Machinist, Vol. XXXI., Part IL., 1908, page 115— 
in order to divide the wear equally between the two, and thus 
prolong their useful life by enabling the teeth of both wheel and 
pinion to retain their original accuracy and shape as long as 
possible. If undue wear affects the pinion, this in turn reacts 
upon the teeth of the wheel and both suffer. More attention 
will have to be given to the constituents of steel used by engi- 
neers as requirements become more onerous. Some engineers 
connected with large steel works are already including in their 
specifications of machinery to be purchased a stipulation that 
phosphorus and sulphur in steel forgings and castings must not 
exceed 0.04 per cent. 


ALLOWABLE WORKING STRESSES. 


As to allowable working stresses in the teeth of wheels, there 
is a great diversity of opinion due no doubt to the varying 
standards of workmanship in the examples used by the various 
authorities for their bases. 

R. Walker in 1868 published some data, based upon a 
breaking load of 2000 lb. for a tooth lin. wide by lin. piteh— 
corresponding to a maximum fibre stress in the teeth of about 
15,000 lb. to 33,000 lb. per square inch, depending upon whether 
a pinion tooth or a rack tooth is taken, or, say, 24,000 lb. as 
an average—with a table giving factors of safety recommended, 
varying from 3 at very slow speeds to 14 at 40ft. per second— 
2400ft. per minute—J. H. Cooper’s paper in the Journal of the 
Franklin Institute, 1879, Vol. CVIII, pages 15-16. See Fig. 13. 


* The Institution of Mechanical Engineers. 


- H. Th 

Steel Institute, Apri! 12th, 1902—gives 1800ft. per minute as 
the greatest speed at which ordinary cast iron wheels may be 
safely run, and up to 3000ft. per minute for machine-cut wheels. 
The same authority quotes examples up to 4000ft. and 5000ft. 
per minute, but recommends caution before adopting such speeds. 
Emile Geyelin—‘ Proceedings,” Engineers’ Club of Phila- 
delphia, 1894, Vol. XI., page 142—gives particulars of bevel 
260 


wheels at Niagara transmitting 1100 horse-power at is 


revolutions per minute where mortise wheels were adopted 
because of the expected rapid variations in the load. The 
wheels have forty-three and thirty-three teeth respectively, 
5}in. pitch and 20in. wide, with a pitch-line velocity of 3930ft. 
per minute. E. Graves 6}$ years later—*‘ Proceedings,’ Engi- 
neers’ Club of Philadelphia, 1901, Vol. XVIII., page 57—refers 
to the same wheels as running satisfactorily, except that the 
wooden teeth only last from six to eight weeks. 

E. Graves gives in the same journal—Vol. XVIII., page 56— 
particulars of some cast steel bevel wheels running in the same 
room as the above, which had been put to work about two 
years later. These transmit 1300 horse-power at a3 revolutions 
per minute. The teeth are din. pitch, 20in. wide, and the velocity 
is 3900ft. per minute. Their wearing power as regards abrasion 
was quite satisfactory, but troubles arose from time to time 
through the teeth breaking out. The normal stress due to the 
transmitted load alone works out at 21001b. per square inch, 
or only one-tenth of the allowable stress under a static load, 
or, say, perhaps one-fifteenth to one-twentieth of the elastic 
limit of the material, or one-thirtieth of the ultimate breaking 
stress. 

That a velocity of 2500ft. per minute is quite feasible is proved 
by an example quoted by Christie—Engineers’ Club of Phila- 
delphia, 1901, Vol. XVIII., page 44—where a pair of spur wheels 
transmit 3300 horse-power at 260 revolutions per minute with 
a pitch-line velocity of 2500ft. per minute, a load on teeth of 
nearly 2100 lb. per inch of face, and a maximum fibre stress due 





Consideration as yet has only been given to permissible loads 
and speeds, having regard to risk of failure from too high stresses, 
but some guidance is also necessary for the designer in respect 
of durability. 

TaBLe IIl.—For K. 
(Converted into British Units). Maximum Stress allowed. 
































Total life in 17,000 Ib. | 14,000 Ib. | 11,400 Ib. | 8500 Ib. | 5700 Ib. | 2850 Ib. 
millions of per per | per T per per 
revolutions. | sq. in. sq. in. | sq. in. sq. in. sq. in sq. ia. 
0 1350 i120 | soe 685 | | (455 228 
1 1292 1080 | 870 655 | 442 228 
2 1238 1040 840 640 | 442 214 
3 1180 1010 | = 812 626 | 428 214 
4 1138 968 | = 798 612 | 428 214 
5 1094 940 785 598 413 214 
6 1051 910 770 598 413 214 
7 1023 883 742 584 413 214 
8 997 868 7 570 399 214 
9 968 so | 718 565 | 399 214 
10 940 826 | 698 555 384 214 
12 883 782 670 526 384 200 
14 840 740 640 512 370 | 200 
16 797 mz | 612 498 356 200 
18 7 685 598 484 356 200 
20 740 655 570 470 342 200 
30 612 555 | 485 442 314 185 
40 526 484 428 370 285 172 
50 413 384 356 299 242 157 
60 342 327 299 270 214 142 
100 297 284 256 226 200 134 
120 257 242 226 212 171 123 
150 228 212 200 185 157 lll 
200 185 171 157 142 128 97 
250 142 142 137 127 111 86 
300 128 Cj 123 120 109 100 77 
400 101 98 94 88 80 64 
500 84 81 81 74 69 56 
! 
Dr. Otto Schaefer—Dingler’s Polytechnisches Journal, 1910, 
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Vol. ceexxv.—gives a table showing the variation in loading, 
according to the number of revolutions estimated to be made 
by a wheel before wear has so weakened the teeth as to bring 
the stress due to bending up to a predetermined maximum. 
‘The article refers to hoisting machinery in particular. Table II. 
gives Dr. Schaefer’s values for K—a variable dependent upon 
the material used and the circumstances of the drive—in the 
simplified formula for strength of teeth :— 
W=PxFx kK, 
where W = safe working load in pounds, 

P = circular pitch in inches, 

F = width of face in inches, 

K = as above. 

In explanation of the table, it may be observed that the 
number of revolutions made by a pinion running at, say, 500 
revolutions per minute for ten years of 300 days of ten hours, 
working for one-third of the time—as, for example, on a crane— 
amounts to 500 x 0.6 x 106, and this figure—multiplied by, 
say, 0:5 on the assumption that the gearing is only loaded to 
one-half its full capacity on an average—gives 150 x 108. 
On referring to the table it will be seen that for a life of 150 x 106 
revolutions the value of K in the above formula should he taken 
at 228 for steel at 17,000 lb. per square inch maximum working 
stress in the worn tooth and 157 for cast iron at 5700 lb. per 
square inch. 

Dr. Schaefer suggests maximum stresses of about 17,000 lb. 
and 14,000 Ib. per square inch for forged steel and steel castings 
respectively, and 5700 lb. per square inch for cast iron, and in 
the original article shows by comparison with actual examples, 
and also with an accepted formula by Bach, that his deductions 
are reasonably correct. 

(These values seem very low for steel. ] 


CONCLUSION. 


Reference has been made to Reuleaux and to papers by Lewis, 
Lasche, Schaefer and Marx, all of whom, in one way or another, 
directly or indirectly, make provision for reducing the estimated 
working stresses in the teeth when these are to run at higher 
speeds, and each author is able to point to more or less satis- 
factory proof of the reliability of his data, so that it may be 
reasonably assumed that all contain a considerable amount of 
truth, although the question has been approached from different 
directions. ° 

Lasche makes the most helpful suggestion by indicating how 
the stresses induced by variations in the angular velocity of 
wheels, due to unavoidable errors in pitch, may be many times 
the transmitted load alone, and also that these excesses will 
vary as the square of the velocity. Examples have been quoted 
of wheels that have failed by breakage of steel teeth after a few 
months’ work, although these failures could not be accounted 
for by the peripheral load due to the power transmitted, and, in 
fact, an example is given where steel teeth—when gearing with 
wooden mortise teeth—have transmitted equivalent loading 
satisfactorily for years, the mortise teeth absorbing the shocks 
but having very chort lives in consequence. 

Assuming that Lasche is correct, and that the varying angular 
velocity resulting from inaccuracies in the cutting of the teeth 
of wheels causes excess loads which are large compared with 
the normal loading, the resulting stresses must be taken as 
practically equal in magnitude and of opposite sign. Under 
these conditions Dr. Unwin shows—‘‘ Elements of Machine 
Design,” 1909, page 41—that the breaking stress—for one 
million changes of load—is only about one-half the primitive 
yield stress of the material because of the Wohler effect of the 
repeated stresses, 

Referring now to Graves’ examples on page 22, if the trans- 
mitted load, equal to one-twentieth of the elastic limit of the 
material, is raised by these alternating stresses to one-half the 
elastic limit or anything of that order, it seems that the excess 
load, in this particular instance, at 3900ft. per minute is ten 
times the transmitted load. Arguing largely from theoretical 
grounds, Lasche showed in 1899 that the possible excess load 
induced by an actual measured error of pitch of 0.02in. in a 
wheel of about Ijin. pitch running at 2460ft. per minute 
amounted to twenty-eight times the peripheral transmitted load. 

It seems to the author a very reasonable assumption to make 
that the additional stresses thus induced in a wheel running at 
a high velocity are very large, and accordingly it is not sufiicient 
to consider the stress due to the transmitted load, and to reduce 
this merely for the higher velocities. In the examples just 
quoted, where the excess loads are suggested as being ten times. 
or twenty-eight times, the transmitted load, no reduction in 
the stress originally allowed would meet the case. However 
small the transmitted load, the wheels would break, due to the 
alternating stresses alone. What is wanted is a standard of 
accuracy for different velocities. If 0.02in. in a pitch of 1}in. 
—-say, 14 per cent.—in Lasche’s third example, can cause trouble 
at 2460ft. per minute, then to secure a factor of safety of, say, 
three, the inaccuracy must be reduced to less than } per cent. 
for this velocity, and if a velocity of, say, 3900ft. is desired—as 
in Christie’s example—the error must be reduced to less than 
0.2 per cent., the excess load increasing directly as the amount 
of inaccuracy, and as the square of the velocity. 

_ Figs, 13, 14 and 15 show the allowable working stress accord- 
ing to Walker, Lewis and Marx respectively, while Fig. 16 
embodies the conclusion arrived at in this paper. 

H. F. Moore and F. B. Seeley have recently shown—American 
Society for Testing Materials, June, 1915—that it is reasonable 
to assume that the allowable working stress should vary inversely 
as the one-eighth power of the expected number of repetitions 
of stress during the working life of the piece concerned. This 
means that in addition to improving the standard of accuracy 
of high-speed gearing so as to reduce the excess loads resulting 
from variations in angular velocity, there must be further 
improvement in order to reduce the total stress to such a figure 
as will allow the required number of rotations—repetitions of 
Stress—to be made without endangering the safety of the 
mechanism concerned, the number of rotations being generally 
greater per unit of time with high-speed gearing than with 
low-speed. 

The author considers that these somewhat detached notes 
are hardly worthy of being called a paper, being, in fact, merely 
a collection made during the t twenty years of information 
and references for the author's own guidance in the design of 
electric overhead travelling cranes of varying capacities. He 
has endeavoured to show that the present state of knowledge 
on this important mechanical and metallurgical subject is far 
from complete, and hopes that he has given some indication 
of the direction in which members can afford valuable help, 
by giving examples from their experience of successful and 
unsuccessful practice in the use of spur gearing of different 
materials under varying conditions. 








Tue Black Diamond express of the Lehigh Valley Com- 
pany, between Jersey City and Buffalo, is one of the crack 
trains of America. It has now been running for twenty 
years. When it started it consisted of four cars, three of 
which had only four-wheel trucks ; the fourth and biggest 
had six-wheeled trucks, was 67ft. in length, and weighed 
110,900 lb. Five changes of engines were made, and the 
largest of the engines used weighed 115,800 lb. Now the 
train has seven all-steel cars on six-wheeled trucks, each 
car 72ft. long, and some weighing 151,000 lb. Three 
engines are only necessary now for the trip throughout, 
and the heaviest of these weighs 262,320 lb. 





PROVINCIAL LETTERS. 
THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Better Pig Iron Maximum Prospects. 


Pic iron makers’ prospects of securing an advance 
in the State maximum at the end of this month have 
improved during the week. An interview has been held 
between the makers and the representatives of the 
Ministry of Munitions in London, and as a result it is 
said now that producers stand a good chance of securing 
a favourable answer to theirdemands. What the Stafford- 
shire makers claim is a definite advance over the present 
maximum of as much as 10s. per ton, and Midland pro- 
ducers, i.e., the makers of the Northampton, Derbyshire, 
Nottingham and Lincolnshire districts, have put in a 
claim for nearly the same. The latest event to strengthen 
makers’ hands is the advance in miners’ wages in 
South Wales, involving an addition of 3s. per ton in hard 
coke prices. This is a new position which is certainly 
much in pig iron producers’ favour, since, as I showed 
last week, hard coke prices prior to this latest increase 
had gone up, since the existing pig iron maximum was 
fixed, from 24s. to 25s. 8d. per ton at the ovens. The 
inordinately high price of coke is declared to have almost 
obliterated protits at some of the blast-furnaces, and two 
furnaces running on common iron have had to be put out 
of blast purely on this account. The recent deputation 
to the Ministry of Munitions is said to have been favourably 
received, and the makers’ representation of their case 
produced such an impression that a definite revision. of 
the present schedule was promised them after June 30th. 
But whether the Ministry will go all the way that makers 
desire and concede the full 10s. per ton increase, the 
makers’ representatives were not told. Local smelters 
are, however, insisting that customefts shall pay more 
money on all contracts for pig iron remaining unexecuted 
on July Ist, and there are signs in some quarters that the 
determined attitude of the turnace owners is compelling 
buyers to concede the point in dispute. In other cases, 
however, makers report that insistence upon the condition 
that deliveries after July Ist shall be subject to any advance 
conceded by the Ministry of Munitions is having a chilling 
effect upon demand. 


Pig Iron Quotations. 


The principal quotations this week are :—Forge 
pig iron: Statfordshire part-mine sorts, 92s. 6d. delivered, 
and foundry 95s. per ton; special Staffordshire all-mine 
hot-air pigs, £5, and cold-air £8 5s. to £8 10s. and £9 per 
ton. Northamptonshire forge pigs are quoted 88s. 6d. 
delivered Birmingham or equal, and Derbyshire forge 
90s. and 91s. per ton. Foundry iron is expected to be 
early called for in large quantities. There is still a brisk 
inquiry for Midland brands of pig iron for shipment to 
France and Russia. Spain is this week also spoken of as 
a prospective customer. These exports are, of course, 
free from price restrictions, and are a profitable resource 
for smelters whose ordinary outlets have been curtailed 
by the decreased consumption at Midland forges. 


Manufactured Iron Position and Labour Difficulties. 


The Staffordshire manufactured ironmasters are 
keeping asharplook-out upon the new relationships between 
the pig iron trade and the Government. If the existing 
maxima for raw iron should be increased, application will 
immediately be made by the finished iron people for an 
advance. It is distinctly understood, however, this week 
that they will wait until it is known what the alteration in 
pig iron prices is going to be before putting in their claim. 
As I stated last week, since the present prices were fixed 
ironworkers’ wages have advanced fully 25 per cent., 
and there has been a substantial rise in all raw materials. 
Best bars are selling freely at £15 5s. to £16, and unmarked 
sorts are up to £13 15s. maximum, only small parcels 
being parted with at this figure. There is an exceedingly 
good demand for nut and bolt iron, for which there is no 
limitation price, and in some cases as much as £14 delivered 
is being named. If the Government maximum price is 
advanced for manufactured iron one effect will inevitably 
be a further rise in the wages of the ironworkers, There 
is a strong conviction that production at the mills is 
already sutiering from the high wages now ruling—l1ds. 9d. 
per ton for puddlers, and millmen in proportion. Incentive 
to regular work on the part of the ironworkers is lacking 
at the present time. It is plain to see, therefore, that an 
increase in the manufactured iron maximum on or after 
July Ist would not be without its drawbacks. Staffordshire 
ironmasters, however, seem prepared to risk this difficulty 
this week, if only they can get the State schedule “‘ up.” 
There are great complaints at some of the ironworks at 
the bad time being made by the puddlers. At one of 
the largest forges in the district, for example, the puddlers 
on the day and night shifts have agreed not to work more 
than five heats, the object being to restrict the output. 
Unexpected demands have been made at other of the 
ironworks for further enlistments, which if persisted in 
must result in shutting down the works. 


Greater Iron and Steel Exports. 


The export figures relating to manufactured iron 
and steel for the month of May show that the war has 
assumed a new and very satisfactory phase as regards 
the industrial aspect. The total exports of raw and rolled 
iron and steel for the United Kingdom aggregated during 
May 389,740 tons, a remarkable advance on April, when 
the total was only 288,658 tons. The value last month 
was £6,428,635, against £4,566,679 in April. It is quite 
evident from these figures that the upward movement 
which began in -April was largely increased last month, 
and the figures must be read as showing in some measure 
the assistance we are giving our Allies in providing the 
material of war. The value of the pig iron exported in 
May was more than thrice that of the corresponding 
month of last year, being £785,532, as compared with 
£235,706. For April the figure was £594,796. There 
were also heavy increases in bars, shapes, &c., the figures 
being £185,878 last month, against £119,202 in April and 





£73,780 in May last year. Hoops and strips improved 
from £37,706 a year ago and £75,181 a month ago to 
£102,109, and chains and anchors rose from £35,542 twelve 
months back and £35,261 last April to £50,825. The 
exports of steel semi-products and of steel bars and shapes 
also show expansion. Thus, steel ingots exported this 
May were worth £35,672, which compares with £32,498 in 
April and scarcely any shipments at all in May a year 
since. ‘Blooms, billets, &e., increased from £7412 in May, 
1915, to £123,638 last month, and the figure for April of 
this year was only £76,106. Steel bars and shapes were 
sent out to the value of £1,379,351, as compared with 
£549,210 in May, 1915, and £980,488 in April last. 


High Prices for Steel. 


Steel plates at £17 and £18 per ton indicate 
pretty plainly the sort of market domestic steel consumers 
have to face. This is not, of course, the price to munitions 
makers, who are protected by the Ministry of Munitions, 
which continues to tie steel makers supplying Government 
contractors down to £11 2s. 6d. f.o.t. net at producers’ 
works for angles and sections, £11 10s. for tank, girder 
and other common plates, £11 10s. also for tees, and 
£12 10s. f.0.t. for boiler plates. But outside Government 
work Staffordshire steel masters can realise almost any 
prices they care to ask at date for finished material, if 
only they can give buyers delivery. Bars—ordinary 
sizes—are quoted £12 10s. upwards at works, small ditto 
of 2in. to 5in. diameter in squares, and 2in. to 7in. diameter 
in rounds, £14 to £15, and small rounds of ,*;in. to 1fin. 
diameter are £16 at works. Steel hoops are quoted on 
the open market £18 to £18 5s. per ton, and ferro-manganese 
£26 per ton. In all classes of finished steel deliveries are 
much in arrear, and makers have to refuse nearly all 
fresh offers which are reaching them. The extreme 
strength of the market is reflected in all those departments 
which are not subject to price restriction. 


Semi-manufactured Steel. 


As regards semi-manufactured material, more 
activity is developing in American-made steel. Midland 
users now realise that little relief is to be looked for in the 
matter of home supplies, and they are therefore paying 
prices to importers which would have been regarded as 
prohibitive only a very few weeks since. Pressure of 
demand for urgent work is leading to very high prices 
being bid for material, and larger supplies of American 
billets, ingots, and wire rods are all coming forward. 
Billets are reported to have been sold at £14, Liverpool 
delivery, the former figure of £12 being now generally 
regarded as a thing of the past. Native material does not 
find its way to the Birmingham market at date in quanti- 
ties to render its quotation of much value, but late rates 
were something like £12 10s. to £13 10s. per ton. It is 
very questionable, however, if new business would be 
accepted at these figures—certainly not at the lower 
figure named. Wire rods are costing the enormous price 
of £20 to £22 16s. at the ports. ; 








LANCASHIRE. 
(From our own Correspondenis.) 


. MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


Tue gradual diminution in the activity of 
merchants continues, and many consumers are beginning 
to feel the inconvenience resulting from this state ot 
things. Of course, it is not felt at once, because most 
consumers have stocks to use up, and many have con- 
tracts to fall back upon; but as stocks are consumed 
and contracts run out the inconvenience will grow greater, 
and there will certainly be an outcry against the restric- 
tions which have been imposed by a too paternal Govern- 
ment. The general characteristics of trade remain 
much as they were: short supplies in all directions 
prevent any expansion, and the next few months are 
looked forward to with some anxiety. 


Pig Iron. 


The deadlock in the Cleveland iron trade 
continues, perhaps much to the satisfaction of makers, 
who would, no doubt, like to prevent altogether the 
distribution of Cleveland iron during the month of June. 
Every ton thus saved up for later consumption is expected 
to bring the maker another 5s., and ironmasters, like 
other people, are interested in accumulating the dollars ; 
but whether the consumer is quite as happy as the pro- 
ducer is another question. The merchant, of course, 
is a quantité négligeable, according to the ideas now current, 
although my opinion is that he will re-assert himself 
later on and prove the value of his share in the industries 
of the country. Apparently, the consumer has not yet 
begun to protest, but when a few of these gentlemen 
have received, in reply to their requests for prices, an 
intimation that the merchant will not quote until the 
certificate is withdrawn, probably we shall hear some- 
thing from them. The evil effects of interfering with 
merchant business will be felt acutely in a short time. 
In the local iron market only a small business is passing 
just now, but sellers are very firm, and it is doubtful 
whether any Derbyshire iron could now be bought under 
94s. delivered. The competition of Staffordshire foundry 
iron with Derbyshire in this district has now entirely 
ceased, as the Staffordshire sellers have advanced the 
price of their metal to 97s. 6d. delivered in Manchester, or 
in other words, to the full maximum. It will be remem- 
bered that the maximum for Staffordshire was raised 
by 5s. per ton since the Derbyshire maximum was 
established ; but whether, when the latter is advanced, 
as is expected next month, Staffordshire will still be 
put at 5s. more, is uncertain. Pressure is being put upon 
certain ironmasters to take their furnaces off foundry 
iron and put them on to basic iron, and if this is to be 
done to any great extent there will certainly be a short 
of foundry iron in this district, which may prove extremély 
inconvenient. All the foundries engaged in private 
work may have to shut down; for very few of them 
can afford to keep big stocks of pig iron. The Lincoln- 
shire furnaces do not now offer any foundry iron here, 
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and are most probably engaged on the production of 
basic pig almost exclusively. The Scotch iron prices 
remain at 126s. 6d. for Monkland and similar qualities, 
and 128s. per Glengarnock, Summerlee, &c.; and as 
sellers do not like me to call these prices nominal I will 
content myself with saying that I have not heard of any 
business at them lately. 


Semi-steel. 


English makers of billets have not yet begun 
to offer any material in this district based on the official 
maximum of £10 7s. 6d. per ton; and perhaps they also 
are expecting a modification of the limit in their favour. 
There are plenty of buyers of billets about, and I do not 
think that they would object to a rise of £2—if thereby 
they might be able to get a supply. Talk of lower 
American freights continues, but it does not materialise 
in offers of American semi-steel—which is a pity. The 
pressure on the foundry iron furnaces referred to above 
is evidence of increasing difficulty in the position as 
regards steel, and one looks forward to the next six months 
with considerable interest ; for the solution of the problem 
is one which will tax all the ingenuity of the trade. 


Serap. 

The enormous amount of steel turnings now 
being produced is causing a serious glut ; and whereas a 
month or two ago 60s. was being paid for this material. 
to-day it is not too easy to get 40s. for it. The quality 
of the bulk of the steel is too hard to enable forges to 
employ the turnings in puddling, as can be done with 
mild steel scrap of this class, and it will be soon quite 
difficult to get rid of the accumulations. Of course, 
high-speed steel turnings are provided for under the 
regulations of the Ministry of Munitions, but I am speaking 
of turnings from ordinary bar steel. Steel scrap of good 
quality is still saleable here at 105s. per ton on trucks 
for the South Wales market, but Sheffield has not yet 
begun to buy again. In wrought scrap business is done 
at £6 10s. delivered, and most dealers ask £6 12s. 6d. 
to £6 15s. for good lots; but one or two ineline to think 
that the market is now a little easier than it was. One 
can scarcely judge of the correctnéss of this view during 
the semi-holiday week ; but when a dealer in scrap ceases 
to believe that prices are going up it is rather an ominous 
sign. Scrap dealers are like producers in this, that they 
have a natural tendency to take a * bull ’”’ view of markets. 
Cast scrap is unchanged at about 102s. 6d. for best textile 
machinery, and 90s. for common material. 


Finished Iron and Steel. 


There is still a great demand for most classes 
of iron and steel material, with perhaps the exception 
of joists and building sections. Apparently, most of the 
frame works of the new munition buildings are now 
arranged for. There is some pressure for steel plates, 
and, of course, the usual strong demand for bar steel. 
Lancashire bar iron is still quoted at £14 10s. delivered, 
less 2} per cent. There is an expectation that the limit 
on Staffordshire bars will be raised for July, but it does 
not follow that the Lancashire limit will be put up also. 


Metals. 


The market for copper is not easy to understand. 
Strong sheets are quoted at £164, and ingots are offered 
here by merchants at £138 for tough and £146 for best 
select. The London price for electrolytic seems to suggest 
that B.S. is too dear here; but it is extremely difficult 
to get hold of any English copper. Tin has been firmer, 
and the market is believed to be in a better position. 
Merchants here quote £191. Spelter is quoted at £90— 
not because it should be worth so much, but owing to the 
great difficulty of getting small lots through: Lead is 
rather easier at £34. 


The Engineering Workers. 


I understand that, generally speaking, the attend- 
ance of workers in the chief engineering shops of this district 
was very satisfactory last Monday. It was generally antici- 
pated that the men and women engaged in munitions would 
loyally comply with the Government fiat with regard 
to the postponement of the Whitsuntide holiday under 
the present circumstances. With the absence of the 
local horse races, coupled with the unseasonable weather, 
the temptation to snatch a few days’ rest and recreation 
was greatly minimised during the remainder of the week. 


The Threatened Strike in the Cotton Trade. 


Sir George Askwith has made his award in connec- 
tion with the dispute about wages in the cotton trade, and 
contrary to the usual result of arbitration in similar cases, 
the award favours the employers rather than the employed, 
showing that the masters had a very good case in refusing 
the workpeople’s demand for a 10 per cent. increase at 
the present time. Sir George has awarded the workers 
a 5 per cent. increase—an arrangement which is to endure 
till the end of the present year, when six weeks’ notice 
must be given by either side for any desired alteration. 
The award differs only from the offer made by the em- 
ployers with regard to the duration of the advance, the 
masters having offered a 5 per cent. advance, which was 
to remain unalterable for two years. A certain section 
of labour in this country has its own views on the meaning 
of the word “arbitration,” and in submitting a case 
to this process seems to take for granted that the result 
will be in favour of labour, otherwise it is not equitable. 
Such a body, apparently, is the Oldham Cardroom 
Association, which has expressed strong disapproval of 
the award, adding that rather than be flouted by such 
an agreement it would advise its members to forego the 
5 per cent. advance offered. I cannot conceive that any 
body of Lancashire workers will be so utterly foolish 
as to refuse to abide by the award, especially under the 
circumstances which prevail at present. 


Barrow-1n-Furness, Thursday. 
Hematites. 


_. Throughout this district there is 
activity in the hematite pig iron trade. 


marked 
There are 





twenty-six furnaces in blast, and at several works smelters 
are making preparations for the putting into operation 
of additional furnaces, but the necessary raw material 
and labour is still lacking, although there are hopes of 
an improvement. Makers are faced with a bigger demand 
than they can deal with, but are doing their best. 
Government work is alone occupying most of the 
establishments, and the whole of the iron is put into 
direct use. Prices are at the maximum, with parcels of 
mixed numbers of Bessemer iron at 127s. 6d., and special 
brands at 140s. per ton net f.o.t. Warrants are idle at 
115s. per ton net cash. Ferro-manganese is at £25 per 
ton. 


Iron Ore. 

The iron ore trade is briskly employed. Smelters 
are pressing for more and more ore, and a big output is 
being maintained. It is mostly used up by local smelters, 
but deliveries are being made out of the district, and 
shipments are recorded to Scotland from some Cumber- 
land ports. Prices are at the maximum rate, with good 
average qualities at 21s. to 30s., and best grade ores are 
at 38s. per ton net at mines. Spanish and Algerian ores 
are in steady request on the part of local smelters, and 
supplies are coming to hand with regularity. The price 
is returned at 36s. per ton delivered to West Coast 
furnaces. 


Steel. 


Steel makers are as busy as they can be on 
munitions of war, mostly in a semi-finished state, and the 
output is big. There was no stoppage for the holidays 
this week in any of the departments. The ordinary 
mills are all on Government work, private orders receiving 
little attention. Billets, which are wanted for shell 
making and other war purposes, are a brisk business at 
£12 per ton, but as regards other sections of steel there 
is really no business being done at present. Rates are 
quoted and heavy rails are at £10 17s. 6d. to £11 5s. 
per ton with light rails at £12 to £12 10s., and heavy tram 
sections are at £12 5s. per ton. The Barrow plate mills 
are idle. Ship plates are at £11 10s., and boiler plates 
at £12 10s. per ton. 


Shipbuilding and Engineering. 
The many departments at Messrs. Vickers 
vast works were kept fully engaged on Whit-Monday, 
the men accepting the arrangement in the proper spirit. 


Fuel. 

The demand for coal is brisk, and 24s. 6d. per 
ton is quoted for good steam qualities. House coal is 
at 22s. 6d. to 35s. 6d. per ton delivered. For coke the 
demand is heavy, and East Coast sorts are at 33s. to 35s. 6d. 
per ton delivered. Lancashire cokes are at 31s. per ton 
delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Trade Conditions. 


THERE is no relaxation in the exceptional 
activity which has prevailed in Northern industries for 
some considerable time past. The trades, of course, are 
still affected by the demands for munitions, and manu- 
facturers find themselves working under extraordinary 
pressure from the Government departments. During 
the past few days there have been further distributions of 
War-office orders. The Admiralty has also called for 
different classes of goods for use by the Navy, while in 
addition agents have been very busily occupied on behalf 
of Russia, France and Italy. In the steel trade the 
position is phenomenal, every firm, large or small, having 
a superabundance of orders. The scarcity of pig iron is 
causing some uneasiness. It is hoped, however, that 
steps will be taken soon to ensure a more efficient output. 
There is still a great deal of absenteeism at the ironstone 
mines, and an effort is to be made, not only by the em- 
ployers, but by the representatives of the workers, to 
reduce this. Committees are to be formed at every mine, 
representing both employers and workmen, so that the 
full facts can be placed before the lodges. Industry is 
hampered by men who in the full vigour of manhood 
prefer to stay away from work a day or two a week ; and 
it is unfair to the loyal toiler to find that the criticism 
which the absentee rightly provokes is sometimes directed 
against the class as a whole. Nothing but good can come 
from the formation of committees at every mine. 


Loyal Workers. 


The general agreement that the Whitsuntide 
holiday should not be observed was kept by the workmen 
at the shipyards, collieries, steel works and engineering 
establishments in a highly creditable manner, which gave 
considerable satisfaction to the employers. Almost with- 
out exception the normal quota of men turned up on 
Monday morning, and although, of course, there were 
cases of absenteeism, the great body of workers plainly 
showed that they appreciated the urgency of the Govern- 
ment’s appeal. 


Cieveland Iron Trade. 


There are no new developments to report in the 
Cleveland iron trade. In the home section makers are 
now selling pretty freely, within the limits prescribed by 
the Central Committee, for July and August delivery, 
and some business at the enhanced maximum rate has 
also been put through for September. It is understood 
that the new maximum rate will remain in force until at 
least the end of September. No iron is obtainable for 
delivery over the remainder of the present month. In 
the export trade there is no prospect whatever of any 
early resumption of trade with neutral countries, iron 
being scarcer than ever. Shipments are proceeding to 
the Allies under old contracts, but practically all new 
business transacted still awaits official confirmation. 
Some odd second-hand lots of No. 3 have, nevertheless, 
changed hands at 100s. There is a fair amount of No. 1 





quality, which commands 105s., in stock, but it is not 
allowed to go abroad. No. 4 foundry, which is now very 
scarce, is quoted at 99s. and No. 4 forge at 98s. 


Hematite Pig Iron. 


In the hematite pig iron trade consumers aro 
pressing urgently for deliveries. The scarcity of iron is 
very pronounced, Sheffield consumers are, it is under- 
stood, protesting against further deliveries to Scotland 
until the demands of works nearer home are satisfied. 
On the whole, however, deliveries are being fairly 
adequately maintained. At present no new export 
business, even to the Allies, is possible, and shipments 
under the heavy current contracts are being carefull, 
regulated in order that the minimum needs of all 
parties may be met. The much-talked-of and urgent}, 
needed increase in the output has still to take place, but 
the necessary preparations are now understood to be well 
advanced, and it is hoped that there will be several mor 
furnaces in operation before the month is out. Prices 
are unaltered. East Coast mixed numbers are 122s. 6d 
to home consumers, and the quotation for shipment is 
140s. f.o.b. 


Iron-making Materials. 


The amount of new business in the foreign ore 
trade this week has been quite negligible. Consumers are 
now well placed, and they are reluctant to pay the enhanced 
rates which sellers are now quoting. Sellers continue to 
quote 36s. 6d. for best Bilbao Rubio of 50 per cent. quality, 
ex ship Tees, this figure being based on the official freight 
basis of 17s. The quotation in the open market is about 
38s. 6d. Good medium furnace coke is in strong request 
at 30s. 6d., delivered at the works. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trades the 
full capacity of the works is absorbed by munition con- 
tracts. The British and Allied Governments are placing 
orders constantly and in increasing quantities. It is 
now very difficult to secure delivery of light plates or 
sectional material for merchant work. In the finished 
iron trade there are no signs of lessening demands. Here 
also a large proportion of the works is practically mono- 
polised by Government orders. The following are the 
principal market quotations :—Common iron bars, £13 15s.; 
best bars, £14 5s.; double best bars, £14 12s. 6d.; treble 
best bars, £14 19s. 6d.; packing iron, £10; packing iron, 
tapered, £11 15s.; iron ship-angles, £13 15s.; iron ship 
rivets, £17 to £18; steel bars, basic, £13; steel bars, 
Siemens, £13 ; steel hoops, £15 ; steel ship plates, £11 10s.; 
steel boiler plates, £13; steel ship angles, £11 2s. 6d.; 
steel ship rivets, £18 to £19; steel sheets, singles, £18 ; 
doubles, £18 10s.; joists, £11 2s. 6d.; strip, £14 10s.; 
heavy sections of rails, £11 ; steel railway sleepers, £12 
all less 2} per cent., except ship plates, angles and joists, 
packing iron and iron bars. 


The Coal Trade. 


The coal position for prompt business has 
weakened considerably. The fact that tonnage is being 
offered so sparingly contributes to the making of a lifeless 
market. Here and there coal is obtainable, but there is 
apparently no competition, and where business presses 
the colliery quotations are heavily discounted. The 
requirements for France under limitation prices are under- 
stood to be very heavy, but whether there is any very 
great amount of business negotiated thereunder is doubtful, 
and the opinion is frequently expressed that smoothness 
of working is by no means yet effected, even if coalowners 
are seriously co-operating at all. The quantity requi- 
sitioned for the Admiralty and munitions departments is 
very extensive just now. The coal producers maintain 
their list of quotations for the most part unaltered, and 
these stand for the present and form the basis of forward 
business, though, as indicated, the spot position is easier. 
Best steams and Tyne primes are on the basis of 60s. or 
a shade less for immediates. Seconds of both sorts are 
a fair market, and they are steady. Smalls are well main- 
tained, and the unscreened steams for bunkers remain 
steady. North Northumberlands, large and small, are 
still off the market, and best households, which are more 
or less nominal, have been raised for export to 60s. The 
home market price is about 21s. The Durham market is 
for the moment shaded easier for prompts in sympathy with 
the Northern sorts. Best steams are on the quiet side, while 
gas coals and the coking qualities, which are in great 
demand for the French trade, are very stable. Bunkers 
are easier for spot, though forward they are steady and 
the prices upheld. The coke market is fairly steady. 
The demand for the foundry sorts is well maintained 
and regular, while the gas-house sorts are vigorous. 
Quotations are as follows :—Northumberlands: Best 
Blyths, 60s. to 62s. 6d.; second Blyths, 50s.; unscreened, 
40s. to 50s.; best smalls, 35s.; households, 55s. to 60s.; 
bunkers, 38s. to 40s.; Tyne prime steams, 60s.; Tyne 
second steams, 55s.; special Tyne smalls, 35s.; ordinary 
smalls, 28s. to 30s. Durhams: Best gas, 37s. 6d.; second 
gas, 35s. to 36s.; special Wear gas, 37s. 6d.; smithy, 
37s. 6d.; coking unscreened, 37s. 6d.; coking smalls, 35s.; 
ordinary bunkers, 37s.; best bunkers, 38s. to 39s.; foundry 
coke, 47s. 6d.; furnace coke, 42s. 6d.; gas coke, 28s. to 30s. 








SHEFFIELD. 
* (From our own Correspondent.) 


A Notable Whitsuntide. 


WirxH comparatively few exceptions, the reso- 
lution arrived at to work through the Whitsuntide 
was loyally observed. Not only in the big steel works, 
but throughout the district, in every phase of industrial 
and business life, the same spirit of sacrifice in the interests 
of the nation was shown. On Monday, the day upon 
which in previous years, within living memory, all industry 
has been suspended, I passed through the East End. 
It might have been an ordinary busy day. Even the 


-weather came into line, for those who were selfish enough 


to absent themselves from duty found the climatic con- 
ditions badly against them, cold winds and rain prevailing 
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almost all the week-end. By the way, a conference of 
Yorkshire coalowners and representative workmen was 
held here on Monday, at which amicable arrangements 
were made and rules approved and signed for dealing 
with absenteeism during the period of the war. It was 
an important gathering, inasmuch as the scheme is an 
earnest attempt on the part of both sides to see that the 
output of coal is maintained at as high a level as possible, 
and to that end to deal with absentee workmen in such 
a manner as will ensure the success of the scheme in 
spirit as well as the letter. At a moment like the present 
it is of vital importance than our coal supplies should be 
maintained. It is possible to make up the depletion of 
output caused by heavy enlistments in mining districts 
by a determined effort on the part of the men and youths 
now engaged at the pits to do their utmost. Their work 
is of vast importance. There must be no slackening. 
It was just that point that was emphasised by the con- 
ferencé, and it is believed the miners will respond. 


Women and Munitions. 


The other day I met a friend who is a highly 
placed official at one of the largest works here. We 
discussed the labour outlook. The great difficulty, he 
said, is in getting a full supply of really skilled men—men 
who are fitters as well as turners. For ordinary shell 
turning any man of intelligence, and with the slightest 
taste for that kind of thing, can be sufficiently trained in 
a day or so to commence work—the rest comes with 
experience. I asked how the experiment of women 
munition workers was progressing, and was assured that 
it had quite passed the experimental stage. ‘‘ We do 
not know,” he added, ‘‘ what we should do without them 
now. They are proving far better than our best antici- 
pations. In fact, women in the munition factories are 
going to save the situation. They are in real earnest, 
and show great adaptability. They are willing to be 
taught, and quickly learn.” I have received similar 
testimony in other directions, and it is rare for one of 
them ‘to come before the tribunals for any offence. Many 
of the women have temporarily abandoned good social 
positions. Clad in khaki overalls, and a very becoming 
head-dress, they sink all such distinctions and work 
for the common good. One very remarkable case in 
their favour has been related to me. “It occurred in this 
district. A new shell shop was fitted up with lathes for 
turning 18-pounder shells—a nice light job for youths. 
The shop was filled with lads who had received pre- 
liminary instruction in their duties. After a certain 
period of grace, during which they were expected to pick 
up sufficient experience, it was estimated that the output 
should have been, say X thousand, shells weekly. What 
was the actual fact ’ The output never rose above a 
tenth of that amount, and within six months there was 
not a lathe in the place that had not been broken in some 
way or other. 


May Soon be Making Heavier Shell. 


These youths were all cleared out, the pick being 
transferred to other shops and the remainder dismissed. 
The place was reorganised and filled with women. Within 
six weeks they were working so well that the weekly 
output had risen to 500 beyond the original estimate— 
and all the machines were intact. Of course, the great 
difficulty of a more rapid extension of the employment 
of women is that the works were built for male labour, 
so that the sanitary and other arrangements of the places 
have had to be reorganised. In some cases this has been 
done upon a very elaborate scale, and one or two large 
works, I believe, are on the eve of huge extensions of 
female labour. It is now being recognised that women 
can do almost anything. Men employed as labourers 
for the rough work of sweeping and cleaning, if they 
become awkward or unsatisfactory, as they have a knack 
of doing at times, are being quietly dropped in favour 
of women suitable for such work, and of a class well able 
to take care of themselves in rough surroundings. They 
work side by side with men, in some cases, but always 
under their own forewoman, and are answering the purpose 
well. It is quite anticipated that women will shortly be 
employed in the turning, &c., of a very much heavier 
type of shell. Already in some factories they are engaged 
in such work as operating steam cranes, working in 
khaki trousers and overalls, and at one factory—I have 
no need to be more definite—there are already 4000 
women hard at work on munitions, whilst preparations 
are well advanced to receive as many more. These are 
great times of patriotic women, and they earn good wages, 
too, 


Round the Works. 


The demand for tools of all kinds increases, the 
home consumption being simply enormous, in view of the 
thousands of munition works that have come into existence 
and must be supplied. The requirements of the Allies 
and inquiries from oversea generally are equally heavy. 
The demand for twist drills is conspicuous, chiefly, of 
course, of high-speed steel, though there is a very large 
market indeed for carbon drills. One or two firms here 
are making a special feature of these drills in the smaller 
sizes, and it is anticipated that the output will be appre- 
ciably increased before long. It is to be hoped it will, 
because, from what I learn, the supply is much below 
requirements, and some people tell me they do not know 
which way to turn for requisite quantities. Makers are, 
as a rule, well booked and cannot take new business if 
anything like early delivery is asked. One firm here 
has had placed with it very large contracts from the 
Government for razors, scissors, pincers, pliers, turn- 
screws, wire cutters and shears, and many other firms are 
in a similar position, with months and months of work in 
hand or on the books. Lately the Government has given 
out orders to Sheffield firms for 4000 chisels, 5000 files, 
2000 hand saws, 2000 pliers, 10,000 garden rakes, and 3500 
farriers’ and drawing knives. New oversea business 
includes files for Rangoon, Rosario and Barcelona; steel 
for Hong-Kong, Yokohama, Kobe, Foochow, Singapore, 
Osaka, Buenos Aires, Bahia, New York, Fremantle, 
Payta, Barcelona and Huelva; saws for Calcutta and 
Barcelona ; tools for Valencia, Accra, Rangoon, Loanda, 
Calcutta and Christiania ; spades for Cape Coast ; shovels 





for Talcahuano, and springs for Antofagasta, Bombay and | and Iron and Steel Shipbuilders’ trade of :—(a) Skilled 


Iquique. Several contracts have been placed here in 
connection with municipal requirements, including a 
few special steel wheels and tires with axles for the Brad- 
ford Corporation Tramways, and tramcar axles for the 
Walthamstow corporate undertaking, whilst the Stanton 
Ironworks are supplying a good weight of cast iron pipes 
and valves for a 5000-kilowatt turbo-alternator being 
installed by the Salford Corporation. The shipbuilding 
activity in commercial yards just now is resulting in a 
big call for steel castings, and a great deal is being done 
in light steels for aircraft and armoured automobiles. 
Light ironfoundries that had felt rather severely the 
falling off in the demand for such things as stoves—private 
house building is stagnant—are now hard put to it to 
keep pace with Army and Admiralty requirements in the 
form of stoves for heating and cooking ranges for ships 
and camps. Hack saw blade makers are extremely busy, 
and drop and heavy forgings are in urgent request. It is 
difficult to see how delivery for most of the orders now on 
the books is going to be accomplished in time, but on 
every hand—often where they are quite unnoticed— 
extensions of works are being rushed through, and these, 
of course, must do something in the way of relieving the 
pressure. This week the city has been placarded with a 
proclamation calling upon men, under given circumstances, 
to offer their services at the munition works, much on the 
lines of the suggestion in a previous letter, and even men 
beyond the military age are asked to volunteer for this 
work in the interests of the nation. 


Mild Steel Exports. 


Mr. Peter Macgregor, who is chairman of the 
High-speed Steel Association, informs manufacturers 
that mild steel and articles which are either in process of 
manufacture or have been completed are, notwithstanding 
the prohibition, to be permitted to be exported up to 
June 30th. With regard to any similar steel or articles 
the manufacture of which has been commenced and will 
not be finished before the date named, these will be dealt 
with by a permit to manufacture them, carrying the 
exporting privilege with it when the goods are completed. 
It is therefore important that immediate application 
should be made to the War Trade Department for licences, 
even if a licence has been already refused in respect of 
any particular parcel of goods. Application for permits 
should also be made at once in respect of all goods of this 
description upon the order books of any firm, so as to let 
the Department know exactly what this privilege covers or 
will cover. 


Steel Smelters’ Wages. 


Judge Arthur O’Connor, K.C., has just made his 
award in the arbitration regarding the application of 
men in the Sheffield steel smelting and allied trades for 
an increased war bonus, the Sheffield Engineering Em- 
ployers’ Association and the British Steel Smelters’ 
Association having failed to agree in the matter. The 
award concedes to men earning up to 40s. a week an 
advance amounting to 7} per cent., and to those earning 
between 40s. and 60s. 5 per cent. Siemens and crucible 
steel smelters, forgemen, press shopmen, mill men, steam 
service men, and other sections of workers employed in the 
allied trades will benefit by the advance, the number 
being about 9000. all of whom were already receiving war 
bonuses of from 8d. to 10d. a day. 


Iron, Steel, and Coal. 


There is practically no change to record in the 
state of the iron and steel markets locally, conditions 
remaining very much as_ previously reported. The 
shortage in hematite pig iron is now very pronounced, 
and so far little progress seems to have been made in 
the scheme for relieving the position by improving the 
labour supplies in the ore mines and at the furnaces. 
Meanwhile the opinion is growing stronger that the 
market for both iron and steel is on the point of a higher 
level of values. In steam coals shipments have been rather 
more active, licences being granted with greater liberality, 
and for export to neutrals prices have passed the 40s. 
mark per ton at pits. Deliveries of gas fuels on contract 
account are active, and in many cases arrangements for 
renewals are completed or well in hand. Slacks continue 
to be most difficult to obtain, with scarcely a ton of “‘ free ”’ 
available, and local works are making a big demand on 
collieries for large steams. Best South Yorkshire hards 
quote 18s. to 18s. 6d., best Derbyshire hards 17s. to 18s., 
seconds 16s. 6d. to 17s., and steam cobbles at the same 
figure. Blast furnace coke is firm at the 24s. per ton 
maximum on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
Dilution of Labour in Shipyards. 


NEGOTIATIONS which have been proceeding for 
some time between the Commissioners for dilution of 
labour on the Clyde and the local district committees of 
the societies interested have, in view of a communi- 
cation from Mr. Balfour, First Lord of the Admiralty, 
been brought to a rapid conclusion. The following 
agreement, arrived at between the Commissioners and 
the Clyde and West of Scotland District Committees of 
the Boilermakers’ and Shipbuilders’ Society, provides 
for :—(1) Co-operative efforts to increase production 
by the adoption of all expedients which tend to increase 
and maintain output. (2) The interchangeability inside 
the Boilermakers’ and Iron and Steel Shipbuilders’ trade 
of the various classes of persons who are members of that 
trade, and, with that purpose in view, the suspension, 
for the period of the war, of all internal lines of demar- 
cation. (3) The utilisation to the best advantage of 
existing skilled men, or skilled men interchanged ; and 
the use, as far as practicable, of pneumatic, hydraulic 
and electric tools. (4) The upgrading in the Boilermakers’ 
and Iron and Steel Shipbuilders’ trade of workmen to do 
more skilled work, wherever the nature of the work and 
the qualifications of the men make such procedure 
practicable. (5) The introduction into the Boilermakers’ 





men from allied trades; (6) skilled men from other 
trades; (c) unskilled men; (d) women, in all cases 
where the work is of such a character, or the conditions 
such, as to enable the labour introduced to perform the 
works with reasonable efficiency. (6) The relaxation of 
existing demarcation restrictions or admission of semi- 
skilled or female labour not to affect adversely the rates 
customarily paid for the job. In cases where men who 
ordinarily do the work are adversely affected thereby, 
the necessary readjustments shall be made so that they 
can maintain their previous earnings. (7) A record 
of the nature of the departure from the conditions prevail- 
ing when the establishment becomes a controlled establish- 
ment to be kept. (8) Due notice to be given to the work- 
men concerned, wherever practicable, of any changes 
of working conditions which it is desired to introduce 
as the result of the establishment becoming a controlled 
establishment, and opportunity for local consultation 
with workmen or their representatives to be given if 
desired. The Commissioners have practically arrived 
at a similar agreement with the District Committee of 
the Shipconstructors’ and Shipwrights’ Association, 
the provisions of which, it is hoped, will be announced 
in the course of the next few days. 


Kinghorn Glassworks Extended. 


At the Fife and Kinross Appeal Tribunal the 
chairman of a glass-blowing establishment at Kinghorn 
said his company was extending its works so that it 
might produce articles that formerly were made in 
Germany. 


Important Contract for Glasgow Firm. 


Three-fourths of the cyanide required by the 
South African gold-mining industry were, before 
the war, supplied by Germany, but a British industry 
has come into its own again. It is reported that 
a contract has just been concluded between the majority 
of the mining groups on the Witwatersrand, to be followed, 
it is understood, by all the mining companies in Rhodesia, 
under which they will draw all their cyanide supplies 
during the war, and for five years thereafter from the 
Cassel Cyanide Company, Limited, Glasgow, a minor 
proportion of the supply being contributed by the British 
Cyanides Company. 


Increases to Scottish Railways Engineers. 


At a conference between representatives of the 
skilled trades and the Committee on Production, the 
North British, the Caledonian, and the Glasgow and 
South-Western railway companies agreed to grant an 
increase in wages of Is. per week on time rates, and 2} 
per cent. on piece rates to all skilled craftsmen employed 
in the railway engineering shops. The offer was accepted 
by the men’s representatives. The advance takes effect 
as from the first full pay in April, 1916. 


Pig Iron. 


There is httle change in the Scotch pig iron 
trade. The production is readily absorbed, especially 
in the case of hematite, the demand for which is con- 
siderably in excess of the supply. Ordinary qualities 
are also strongly placed. In consequence of the home 
requirements coupled with Government restrictions 
exports are very much curtailed, the total for the past 
week amounting to 1506 tons compared with 2076 tons 
in the same week last year. Prices, generally, remain 
firm with a hardening tendency. The warrant: market 
still remains suspended. Total stocks now amount to 
32,809 tons, compared with 116,089 tons at the close of 
1915. 


Quotations. 


The prices of Scotch makers’ iron are quoted as 
follow :—Monkland and Carnbroe, f.a.s. at Glasgow, Nos. 
1, 125s. ; Nos. 3, 120s. ; Govan, No. 1, 122s. 6d. ; No. 3, 
120s. ; Clyde, Summerlee, Calder and Langloan, Nos. 1, 
130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 131s. 6d.; 
No. 3, 126s. 6d.; Glengarnock, at Ardrossan, No. I, 
130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s. ; 
Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no diminution in the activity at the 
steel works. Some of the mills are entirely devoted to 
Government work, and only a limited amount of ordinary 
mercantile business is going through. The pressure for 
deliveries of shell bars is particularly heavy, though 
plates are also in strong demand. Export inquiries 
continue satisfactory. Prices are inclined to harden. 
Angles are quoted f.o.b. at Glasgow, about £13 15s. to 
£14; ship plates, £14 2s. 6d.; boiler plates, £15 and 
upwards, all per ton net. Black sheets are in heavy 
demand, especially the larger gauges, and the capacity of 
the mills is unequal to the requirements. Prices are very 
firm, the quotation for 7 to 11 b.g. being about £18 10s. 
per ton, Glasgow delivery, Malleable iron makers, too, 
are turning out large quantities of iron and mild steel bars, 
and have as much work on hand as they can deal with. 
‘“Crown”’ iron bars are quoted £14 to £14 5s. per ton 
net, home or export delivery, and larger prices are 
occasionally being asked. 


Coal. 


While the position in the coal trade is still a 
little uncertain markets are apparently steadier. Some 
doubt exists as to how neutrals will be treated, and also 
if Italy and Russia will not also claim favourable con- 
sideration regarding prices:and freights. Ell coal is a 
little easier, and the highest quotation of 35s. per ton 
has only been paid in a few cases. The foreign demand 
has fallen off somewhat, particularly from Italy, buyers 
evidently expecting a further fall in freights. Splints 
are fully taken up for this month, while navigation and 
steams are more plentiful, and a trifle easier, the former 
being quoted 38s. to 40s. per ton. Smalls of all sizes 
continue active. Licences are still difficult to obtain, 
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and the effect of this is being felt more directly in the East 
of Scotland district, where business is largely export. Con- 
sequently, most qualities are obtainable second-hand 
considerably below colliery prices. The aggregate ship- 
ments for the week from Scottish ports amounted to 
217,756 tons, compared with 213,988 in the preceding 
week and 232,193 tons in the corresponding week of last 
year. Ell coal is quoted f.o.b. at Glasgow, 27s. 6d. to 
35s.; splints, 32s 6d. to 42s. 6d.; navigations, 38s. to 
40s. ; steams, 27s. 6d. to 30s. ; treble nuts, 23s. ; doubles, 
22s.; singles, 2ls.; best screened navigation, f.o.b. 
at Methil or Burntisland, 45s. to 50s. ; first-class steams, 
40s. to 50s. ; best steams, f.o.b. Leith, 40s. to 45s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE past week has been rather broken and un- 
settled. There was no work in the coalfield on Monday, but 
the commercial element, in its endeavour to set the miners 
a better example, attended at business with the idea of 
*‘ earrying on,” but it was impossible. Colliery salesmen 
could do nothing, seeing that they could not gauge what 
coals they would have to spare, and consequently no 
business could be ‘arranged. Colliery owners were right 
in adopting a cautious policy and not committing them- 
selves to any fresh obligations, considering that the 
return of the men to work on the Tuesday was by no means 
satisfactory. It probably amounted to about 60 per cent. 
to 70 per cent. throughout the coalfield, from which it will 
be seen that substantial numbers of the workmen dis- 
regarded the Government request that the holiday should 
be confined to one day. 


Suppiies to France. 


As regards supplying France with coals at limited 
freight rates and maximum prices, there is yet much to 
be done locally before the arrangements for carrying out 
the scheme are in thorough order. <A local committee, 
representative of the coalowners, coal exporters and ship- 
owners, has been formed, with Mr. T. E. Watson (President 
of the Cardiff Chamber of Commerce) as chairman. A 
sub-committee has also been appointed to consider the 
question of standing orders and the forms relating to 
supplies of coals and tonnage available, which forms are 
to be issued to all concerned in the coal export trade. 
This sub-committee has had several meetings, and doubt- 
less its recommendations will shortly be laid before the 
full body of the local committee. The outlook generally 
is one of much uncertainty under all the circumstances 
prevailing, and one contributory factor to the situation, 
and a very important one, is that of tonnage. It cannot 
be denied that since the Board of Trade scheme concerning 
limited freight rates for France was announced, there has 
been a gradually diminishing supply of tonnage. The 
neutral owners have not taken to the scheme at all 
kindly, and the amount of tonnage now available for 
employment on this market is very restricted, with the 
result that freight rates for Mediterranean destinations 
are sharply advancing. Whereas at the end of last month 
Genoa options were worth about 70s. to 75s., now 87s. 6d. 
has been paid, and the indications are that 90s. will be 
the rate before the week is out. Exporters have a plentiful 
supply of orders, but cannot secure the tonnage they 
require, especially for the Bay and coasting ports of France, 
where the limited rates are in operation. 


Foreign Coal Exports. 


Foreign coal shipments from South Wales ports 
last week on the whole compared favourably with those of 
the corresponding period of last year. The total was 443, af 
tons, as against 403,892 tons, the increase being 39,627 
tons. Cardiff, Newport and Port Talbot all hand 
improved a, Swansea being the exception. Cardiff 
sent away 274,733 tons, as compared with 242,311 tons, 
a rise of 32,422 tons. Newport marked an increase of 
3865 tons with a total of 58,390 tons, and Port Talbot 
shipped 40,968 tons, which was 12,141 tons higher than 
the figure a yearago. Swansea cleared 69,428 tons, which 
was a reduction of 8801 tons. 


Labour Items. 


The miners were not the only people to refrain 
from working on Whit Monday. The trimmers and 
tippers at all South Wales ports demanded overtime rates 
for work done on that day, viz., 2s. 6d. per man per hour 
for working on Admiralty vessels, 3s. 6d. for other English 
tonnage, and 5s. for neutral tonnage, these charges being 
in addition to the ordinary tariff. The result was that 
the majority of shippers declined to pay the rates. There 
was extremely little work done as a consequence at Cardiff, 
Penarth, Barry and Swansea, and none at Newport. Work 
in the dry-dock yards was also on a limited scale, while 
other labourers on the docks failed to put in an appearance. 
It would, in fact, have been more satisfactory if it had been 
a recognised holiday, as employers would then have 
known their position. As things were, it was neither one 
thing nor the other. The Port and Transit Committee 
for the port of Cardiff has recently had the question of 
the registration of the casual dock labourers under con- 
sideration, and it is thought advisable that representatives 
of the whole of the employers and dock labourers should 
meet to discuss the position. 


Coalfield Workers. 


About a month ago a joint meeting of the coal- 
owners of the United Kingdom and the Executive Com- 
mittee of the Miners’ Federation of Great Britain decided 
that committees should be set up in each district to devise 
and put into operation machinery to secure the regular 
attendance at work of: all workmen. The South Wales 
and Monmouthshire Conciliation Board appointed a 
sub-committee, which met at the end of last week and 
agreed upon proposals with a view to endeavouring to 
reduce absenteeism at the collieries. The proposals were 
that a committee of workmen should be appointed at 
each pit to confer with, say, three officials of the company 





in order to ascertain the number of absentees from time 
to time, to inquire into the cause of their absence, and if 
necessary to recommend to the Joint Committee what 
steps should be taken to remedy absenteeism. 


Current Business. 


There has been extremely little business done 
recently. At the end of last week coal values were 
depressed. Under the influence of decreasing tonnage 
supplies salesmen were ready to modify their prices, 
especially in cases where, owing to tonnage not being ready, 
it was necessary to secure immediate shipment in order 
to obtain empty wagons. The refusal to grant export 
licences for neutral destinations was also making its 
influence felt, but the abstention of the miners from work 
has this week checked the downward trend of prices. 
Whether this check will be of long duration cannot be 
foreseen. Unless tonnage becomes more plentiful it is 
doubtful whether the decline in values can be arrested 
for long, as it is expected that before the end of this week 
coal production will be back on a normal scale. As 
things are, however, quotations are very steady, and 
colliery salesmen are adhering to 50s. to 52s. 6d. for leading 
Monmouthshires, the prices for ordinary second Admiral- 
ties being purely nominal. Dry coals are quoted at 45s. 
to 47s. 6d. for the best and about 43s. to 45s. for ordinary 
descriptions. In the case of No. 2 Rhondda large as 
much as 4ls. has been taken for supplies for shipment 
next -week, whereas these coals were obtainable last week 
at 39s. to 40s. Small coals show practically no variation 
and are about 30s. to 3ls. for best bunkers, with seconds 
about 28s. to 30s. In the case of cargo sorts the market 
is uncertain. It all depends upon individual circum- 
stances. While their value is placed at about 19s. to 23s., 
yet at the same time a buyer requiring a particular coal 
might have to pay as much as 25s. Patent fuel is un- 
altered, and pitwood is a dull market with prices at about 
39s. to 41s. Supplies are fairly heavy and colliery owners 
are not buying much. 


LATER. 


The market continues to be slow to open out. The 
miners returned to work in better numbers on Wednesday. 
There are too many influences at work to check business. 
The scheme for supplying France with coals at limited 
prices is slow in development, and Mr. T. E. Watson 
(President of the Cardiff Chamber of Commerce) was in 
London on Wednesday seeing the Board of Trade with 
reference to some of the difficult questions which have 
cropped up. It will be no surprise if it is August before 
the scheme in its proper and complete form is put into 
operation. The requirements of the Admiralty are also 
heavy, making it difficult for exporters to secure supplies, 
while the tonnage question is a difficult one. Business is 
likely to continue unsettled for some time. Values are 
not altered to any extent, and 50s. is about the price of 
large steams and leading Monmouthshires, while smalls 
are steady. Pitwood shows no change and remains about 
39s. to 41. 


Approximate Quotations. 


Best Admiralty large, nominal ; 


Steam coal : 


best seconds, nominal; seconds, 50s. to 52s. 6d.; ordi- 
naries, 50s. to 51s.; best drys, 45s. to 47s. 6d.; ordinary 
best 


drys, 43s. to 45s.; best bunker smalls, 30s. to 31s.; 
ordinaries, 28s. to 30s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 23s.; washed smalls, 38s. to 40s.; best Monmouth- 
shire Black Vein large, 50s. to 52s. 6d.; ordinary Western 
Valleys, 50s. to 51s.; best Eastern Valleys, 50s. to 52s. 6d.; 
seconds Eastern Valleys, 47s. 6d. to 50s. Bituminous 


coal: Best households, 23s. to 24s.; good households, 
22s. to 23s.; No. 3 Rhondda large, 48s. to 50s.; smalls, 
33s. to 35s.; No. 2 Rhondda large, 39s. to 41s.; through, 


35s. to 37s.; smalls, 25s. to 26s.; best washed nuts, 36s. 
to 40s.; seconds, 33s. to 36s.; best washed peas, 33s. to 
‘35s.; seconds, 30s. to 32s. 6d.; patent fuel, 50s. to 55s. 
Coke: Special foundry, 62s. 6d. to 65s.; good foundry, 
60s. to 62s. 6d..; furnace, 50s. to 52s. 6d. Pitwood, ex 
ship, 39s. to 41s. 


Newport. 


Business generally has suffered from the dislocat- 
ing effects of holiday conditions. There is a fair amount 
of tonnage in dock. Coal values are nominally unchanged, 
though the tendency is to easiness, especially with inferior 
qualities. Approximate prices : :—Steam coal: Best New- 
port Black Vein large, 50s. to 52s.; Western Valleys, 50s. 
to 51s.; Eastern Valleys, 50s. to 51s.; ; other sorts, 47s. 6d. 
to 50s.; best smalls, 27s. to 29s.; seconds, 24s. to 26s. 
Bituminous coal: Best house, 23s. to 24s.; seconds, 22s. 
to 23s.; patent fuel, 50s. to 52s. 6d. Pitwood, ex ship, 
39s. 6d. to 41s. 6d. 


The market is very quiet and has not yet recovered 
from the unsettling effect of holidays. No new feature is 
noticeable, and values are nominally unchanged. Approxi- 
mate values :—Anthracite: Best malting large, 32s. 6d. 
to 34s. 6d.; second malting large, 30s. 6d. to 32s.; Big 
Vein large, 30s. to 34s.; Red Vein large, 25s. 6d. to 29s. 6d.; 
machine-made cobbles, 35s. 6d. to 38s. 6d.; French nuts, 
39s. to 40s. 6d.; stove nuts, 38s. 6d. to 40s.; beans, 33s. 6d. 
to 35s. 6d.; machine-made large peas, 21s. to 22s.; rubbly 
culm, 13s. 9d. to 14s. 6d.; duff, 5s. to 5s. 6d. Steam 
coal: Best large, 40s. 6d. to 41s. 6d.; seconds, 39s. to 40s.; 
bunkers, 34s. 6d. to 37s. 6d.; smalls, 19s. 6d. to 22s. 6d. 
Bituminous coal: No. 3 Rhondda large, 47s. to 50s.; 
through and through, 38s. 6d. to 40s. 6d.; smalls, 29s. to 
3ls.; patent fuel, 50s. to 55s. 


Tin-plates, &c. 


Tin-plate quotations show no change and are 
firm. Shipments last week were heavy, and stocks are 
unusually low. A special joint meeting of the Wages 
Board of the South Wales Iron and Steel Workers’ Asso- 
ciation was held on Saturday further to consider the 
abolition of the maximum under the sliding scale agree- 
ment. The employers’ section of the Board declined to 
alter the decision of the Committee on Production, which 
had refused to abolish the maximum. A deadlock con- 
sequently resulted, and the workmen’s representatives 





decided to ask for a meeting with the Committee 0), 
Production as soon as possible. The following are thi 
ofticial quotations from the Swansea Metal Exchange :. 
Tin-plate and other quotations: I.C., 20 x 14 x ll2 
sheets, 37s.; I.C., 28 x 20 x 56 sheets, 38s.; I.C., 28 
20 x 112 sheets, 74s.; I.C. ternes, 28 x 20 x 112 sheets, 
32s. to 63s.; corrugated galvanised sheets, 24 g., in bundles, 
£27 to £28 per ton ; block tin, £181 10s. per ton cash, {182 
per ton three months ; copper, £121 per ton cash, £118 10s. 
per ton three months. Lead: English, £32 5s. per ton ; 
Spanish, £31 5s. per ton; spelter, £68 per ton. Iron and 
steel :—Pig iron : Standard iron, hematite mixed numbers, 
Middlesbrough, Scotch, Welsh hematite, East Coasi 
hematite, West Coast hematite, nominal. Steel bars : 
Siemens, £14 per ton ; Bessemer, £14 per ton. Steel rails, 
heavy sections, £10 17s. 6d. per ton. 








A SECONDARY CELL INSTALLATION FOR 
TELEGRAPH OFFICES. 


In the April issue of the Post-office Electrical Engineers’ 
Journal an article by J. M. Fernandez Lamothe describes 
an efficient and cheap secondary cell installation for 
telegraph offices. It is intended mainly for places where 
a costly equipment is not justified. Six equal batteries 
are connected together by means of the movable contacts 
of a rotary switch, which, as shown in Fig. 1, gives three 
positive and three negative voltages. Each battery 
gives 30 volts, the pressure employed indiscriminately for 
local sounders and short lines. Batteries of other voltages 
may, of course, be employed in cases where a different 
pressure is desirable. The switch consists of two insulated 
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dises concentrically placed. One, which is fixed and has 
twelve teeth, is connected to the battery poles, to the 
voltage leads, to instruments, and to the earth connection. 
The other disc is movable in steps of one-sixth of a turn 
and carries nineteen contact jaws engaging with the afore- 
said teeth and rings and connected so as to form the 
grouping shown. No provision is made for quick breaking 
at the contacts. The current is small and, further, there 
are twelve simultaneous breaks in two series. To under- 
stand the action it may be assumed that the complete 
set of batteries rotate as a whole through one-sixth of 
the circumference of a circle every time the switch is 
operated, so that each battery replaces the preceding one 
and comes to occupy successively the positions 1 to 6. 
The same system of shifting the batteries to different 
voltage positions is made use of as in the standard arrange- 
ment, but in a more ample form. An even working of all 
the cells is secured, and there can be no doubt that at 
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the end of some weeks, when a number of cycles have been 
completed, every cell will have done the same amount of 
work and have received the same amount of charge. 
The switch is turned once a day and in advancing each 
step it moves one-seventh of a turn an indicating disc, 
which has printed upon-it the names of the days of the 
week. This arrangement is provided to ensure that the 
switch is turned not more than once each day. 

The supply voltages generally available in this 
country are 110 and 220. On railway stations, however, 
where train lighting batteries are charged, a pressure of 
75 volts is frequently available. In this case two batteries 
are charged at a time, as shown in Fig. 1, but if the line 
pressure is 210, then all the cells are charged at once, as 
shown in Fig. 2. The variation in the voltage supplied 
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to the instruments whilst the battery is on charge increases, 
of course, with the number of cells, but as a matter of 
fact the total variation from 90 to 112 causes no trouble. 
Where such voltage variation is objectionable the charge 
can be made continuous by maintaining the batteries 
per tly co ted to the charging source, or the 
charge could be applied to one or two batteries only. 
Conter E.M.F. cells find here a useful application, for 
with their use the voltage can be lowered when necessary. 
As shown in Fig. 2, two sets of forty cells are used to 
lower the 220-volt supply to the pressure required for 
charging. Six other Conter E.M.F. cells, shown in the 
lower part of Fig. 2, give a supply of 24 volts for the local 
calls. The author says that there seems to be no objection 
whatever to the use of these Conter E.M.F. cells. They 
require no attention and during four years’ use have given 
no trouble. : 











SCIENTIFIC AND INDUSTRIAL RESEARCH. 


Tue Standing Committee on Engineering appointed by 
the Advisory Council for Scientific and Industrial Research 
held its first meeting on Wednesday, June 7th. The 
Committee has been so constituted as to represent both 
the scientific and the industrial sides of engineering, and 
includes the following members nominated by the Pro- 
fessional Associations :—Institution of Civil Engineers, 
Sir Maurice Fitzmaurice, C.M.G.; Institution of Electrical 
Engineers, Mr. J. 8. Highfield ; Institution of Mechanical 
Engineers, Dr. Dugald Clerk, F.R.8.; Institution of Naval 
Architects, Sir Archibald Denny, Bart.; North-East Coast 
Institution of Engineers and Shipbuilders, Mr. Herbert 
Rowell; Manchester Association of Engineers, Mr. Alfred 
Saxon; Institution of Engineers and Shipbuilders in 
Scotland, Mr. James Brown; and the following members 
appointed directly by the Advisory Council :—Mr. F. R. 
Davenport, Mr. Alfred Herbert, Professor Bertram Hop- 
kinson, F.R.S., Mr. C. H. Merz, Mr. V. L. Raven, Mr. A. 
A. Remington, Mr. G. Gerald Stoney, F.R.S., Mr. Douglas 
Vickers, Professor Miles Walker. The Advisory Council 
has appointed Sir Maurice Fitzmaurice, C.M.G., chairman. 

The Committee was welcomed by Sir William M’Cor- 
mick, Chairman of the Advisory Council, and Dr. H. F. 
Heath, Administrative Secretary of the Council. Sir A. 
Selby-Bigge, Secretary to the Committee of the Privy 
Council for Scientific and Industrial Research, also 
attended, and emphasised the importance attached by 
the Government to the need for greatly increased activity 
in research in connection with industry. In Sir Maurice 
Fitzmaurice’s opening statement as Chairman of the 
Standing Committee several important aspects of the 
Government scheme as issued in July, 1915, were referred 
to, and attention was directed in particular to the 
necessity for securing that British industries should get 
as large a share as possible of the full value of the results 
of any successful researches, and should retain at least the 
initial advantages derived from them. Sir Maurice felt 
in this connection that the Committee would be in a posi- 
tion to advise the Government organisation for research as 
to the means of securing that its operations should yield the 
maximum benefits to the trade and industry of the Empire. 
Much time and money had been spent upon research in the 
works of individual firms, whose aggregate expenditure for 
the purpose far exceeded the sums at the disposal of the 
Committee of Council, and from the industrial side such 
work by firms appealed to him as the most hopeful 
arrangement. But the Government had made a decided 
step forward by showing their interest in industrial 
research, and though he expected much more from the 
scheme, the gain would be great if the only result were the 
training of research workers. Too much must, however, 
not be expected from research and experimental work in 
themselves, for these alone would not win back the in- 
dustries which should never have left us or even retain 
those we still possessed. Though it was not for the 
Standing Committee to deal with such questions, individual 
and combined efforts were needed to secure that the 
products of this country found their way to those who 
needed them at home and abroad, and to see that what 
was wanted was supplied by our industries. Sir Maurice 
Fitzmaurice hoped that it would be possible to co-operate 
with our fellow-countrymen beyond the seas in carrying 
out many useful investigations. 

The formation by the Advisory Council for Scientific 
and Industrial Research of a Standing Committee on 
Mining, constituted so as to represent both the scientific 
and industrial sides, has also been completed. The 
Standing Committee includes the following members 
nominated by Professional Associations :—Institution 
of Mining Engineers, Sir William Garforth, Dr. John 
Haldane, F.R.S., Dr. R. T. Moore, and Mr. Wallace 
Thorneycroft ; Institution of Mining and Metallurgy, 
Mr. Edward Hooper and Mr. Edgar Taylor; Iron and 
Steel Institute, Professor H. Louis; the South Wales 
Institute of Engineers, Mr. W. Gascoyne Dalziel ; and the 
following members appointed directly by the Advisory 
Council :—Sir Hugh Bell, Bart., Mr. Hugh Bramwell, 
Lieut.-Col. W. C. Blackett, Professor Cadman, Professor 
Frecheville, Mr. Bedford McNeill, Mr. Hugh F. Marriott, 
Sir Boverton Redwood, Bart., Mr. C. E. Rhodes. 

The Advisory Council has appointed Sir William Gar- 
forth chairman. The Committee is divided into two sec- 
tions, as follows :— 

Section on the Mining of Iron, Coal and Hydrocarbons.— 
Sir William Garforth (chairman), Sir Hugh Bell, Bart., 
Mr. Hugh Bramwell, Lieut.-Col. W. C. Blackett, Professor 
Cadman, Mr. W. Gascoyne Dalziel, Dr. John Haldane, 
Professor Louis, Dr. R. T. Moore, Sir Boverton Redwood, 
Bart., Mr. C. E. Rhodes, and Mr. Wallace Thorneycroft. 

Section on the Mining of Minerals other than Iron, Coal 
and Hydrocarbons.—Mr. Edgar Taylor (chairman), Sir 
Hugh Bell, Professor Frecheville, Mr. Edward Hooper, 
Professor Louis, Mr. Bedford McNeill, Mr. Hugh Marriott. 








Tue Istituto Elettrometrico Italiano has lately been 
formed in Turin in connection with the Polytechnic of that 
city, with the object of carrying on and. extending the 
electrical measuring instrument testing department of 
the last-named institution. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 














When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southam; buildings, Ch y-lane, W.C., at 6d. 





each, 

The date first given is the date of application ; the second date at 

the end of the abridgment is the date of the advertisement of the 
pt of the ti 


lete Specifi 
pect} 





Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 





TURBINES. 


100,423. March 15th, 1916.—ImPROVEMENTs IN SPEED CONTROL 
Devices ror HiGH-sPEED Morors, sucu as STeamM TurR- 
BINES, G. and J. Weir, Limited, of Cathcart, Glasgow, and 
William McCowatt, of the same address. 

The governor C and lever K are so arranged that when the 
speed of the shaft A reaches a certain value the outer end of 
the lever K releases the lever O. This lever is keyed to the 
shaft P, on which is also keyed a lever Q, to which is pivoted the 
rod R, and the other end is pivoted to the lever S, keyed to the 
shaft T, on which the segment V is rigidly secured. A surface 
U on the segment engages with a shoulder X on the plate Y 
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carried on the coil spring cylinder Z. The rod R being normally 
held by the lever O, which itself is held by the lever K, the 
segment is not allowed to move, and therefore holds back the 
cylinder Z against the action of the coil spring, which tends to 
move it to the right. When, however, the speed of the spindle 
A reaches a predetermined value the lever O is freed. The 
segment V is therefore free to rotate, and the coil spring acting 
through the cylinder Z and plate Y on the inclined surface U 
of the segment gives a partial rotation to this segment so as to 
free the plate Y from the segment. The action of the spring 
on the cylinder Z then forces the valve spindle J to the right 
and closes the valve F.— May 24th, 1916. 


TRANSFORMERS. 


10,608. July 22nd, 1915.—ImPROVEMENTS IN ELECTRIC 
WELDING TRANSFORMERS, Deutsche Schweissmaschinen- 
bau und Vertriebs-Gesellschaft m.b.H. Berlin-Schéneberg 
Kolonnenstrasse, 8-9, assignees of Friedrich, 28, Friedberg- 
strasse, Charlottenburg, Germany. 

The secondary is formed by a U-shaped piece A mounted 
on a plate B composed of a material that is a good electrical 
conductor. In the middle of this plate is a member C projecting 
through an aperture D. In the single turn secondary formed by 
the pieces A B C th ecurrent passes, for example, from the end E, 
through the piece C, and then branches through the plate B 
and the two limbs of the U-shaped piece A in parallel, to the 
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terminal F, On the terminal E is mounted the welding elec- 
trode, movable by means of a pressure lever, whilst to the 
terminal F is secured the stationary or lower welding electrode. 
The lateral limbs of the U-piece A are made flat, and conse- 
quently the base B has a rectangular form. G and H are the 
core and primary coil respectively. The transformer is closed 
by a special piece K, which projects up from the base frame L 
into the gaps of the body of the casing, and lies directly against 
the limbs of the U piece A.— May 24th, 1916. 


TRANSMISSION OF POWER. 


11,072, July 30th, 1916.—ImprRovemMENTs IN THE IpENTIFI- 
CATION OF Execrric CaBLes, Barend Jacob Kret and 
Callender’s Cable and Construction Company, Limited, of 
Hamilton House, Victoria Embankment. 

The object of this invention is to ensure that any time after 

a cable has been put into operation it can be identified, and the 

maker, size, kind, working pressure, date of manufacture, and 

other characteristics be determined. Before being armoured 
the cable is provided with a yarn bedding A placed over the 

lead sheath B. Over the yarn bedding the first steel tape C 
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forming the armour is wound on spirally, and the second or 
outer tape D is wound over the first tape C and arranged to 
cover the spaces left between its adjacent convulsions. The 
special indicating strip E may be wound on at the same time as 
the outer tape D, and if arranged between adjacent convolutions 
of this outer tape, as shown on the drawing, it will be seen that 
the overall diameter of the cable is not increased thereby. The 
cable can readily be identified by pressing the outer yarn or 
by cutting and pulling out a piece of the indicating strip.— May 
24th, 1916. 


BATTERIES. 


9627. July Ist, 1915.—IMPROVEMENTS 
Battertes, Richardo de Fortuny, of Rue 
Villa Rion Sarria, Barcelona, Spain. 

The absorbing body made of wood pulp, is shown at A, and 
has absorbed within it the electrolyte. The wood pulp offers 
small electrical resistance. The negative electrode B takes the 
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form of a casing serving as the exterior receptacle of the battery. ° 
At C is mounted a prepared substance for the production of 
the necessary chemical reactions, and this prepared substance 
may be of any suitable kind. D is the positive electrode. 
The block E, formed of an insulating material—for example, 
a resinous hardening paste—serves as a cover.— May 24th, 1916, 


AERONAUTICS. 


100,426. February 17th, 1916—AN ImpRovep BELT FOR 
Aviators, &c., Alliott Verdon Roe, of Avro, Miles Platting, 
Manchester. 

A is the chest pad, which may be integral with the extensions 
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C, or it may be of elastic material and connected by the jointing 
piece B with the ends C. M is a shoulder strap provided with 





press-button clasps N N, which allow of the belt being adjusted 
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at three different heights by attachment to a press-button on 
éach side of the i, according to which clasps are used. The 
connection to thats ropes J, which may advantageously be held 
by the slings K, ‘always near the seat O, is effected by means of 
the links H with threaded shanks, which are threaded into winged 
nuts formed with loop wings, to which the cable J is attached after 
passing through the slings Z. These links H are connected 
to the belt by end pieces D, doubled back and terminating in a 
loop, which is secured in the hinge piece E by detachable pins G. 
The pins G are secured by cords F, which is common practice, 
but a material advantage resides in the novel double-back 
connection to the link H in that the strain on the pin G is reduced 
to half what it would have if a direct connection be made, 
and friction at the bend also tends to lessen the strain. The 
pins in consequence are much easier to get out when there is 
weight on the belt. To adjust the length of the stay ropes the 
links H are detached and turned in or out of the nuts I according 
to the adjustment required, and this can be done very quickly. 
May 24th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


16,461. November 22nd, 1915..-IMPROVEMENTS IN AND 
RELATING TO STEAM Wacons, Clayton and Shuttleworth, 
Limited, Philip Warwick Robinson, and Francis James 
Bretherton, all of Stamp End Works, Lincoln. 

The side plates A of the fire-box end of the boiler are extended 
back in such a manner as to permit the cross shaft or beam B to 
pass through holes formed in the plates A. Suitable strengthen- 
ing plates or bushes C may be provided at the part where the 
shaft B passes through the plates A. In some eases, instead of 
extending the plates A, suitable portions of boiler plate or 
brackets formed in any suitable way may be attached to the 
rear of the boiler to connect the boiler to the cross shaft B. 
The ends of the shaft B are carried in brackets D mounted 
upon the side members E of the chassis. In some cases the 
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shaft B is firmly secured in the brackets D in such a manner 
that the shaft B forms a transverse torque member to stiffen the 
chassis. In some cases the shaft -B may conveniently form a 
fixed spindle on which the gear wheels F and chain whee! G, 
forming part of the transmission, can rotate. Again, in some 
cases the plates A may be continued upwards past the top of 
the boiler so as to form supports for the crank shaft bearings. 
it will be seen that the cross shaft B is carried well above the 
level of the foot-plate H so as to leave as much space on the foot- 
plate as possible.—- May 24th, 1916. 


100,428. May Il7th, 1916.—-IMPROVEMENTS IN OR RELATING 
TO MEANS FOR DrivinG DyNaMOs FROM ENGINES RUNNING 
AT VARIABLE SPEEDS, communicated from Alexander 
Churchward, of 541, Commonwealth-avenue, Suffolk, 
US William John Mellersh-Jackson, of Lake and Co., 
28, Southampton-buildings, London. 

The object of this invention is the provision of means for 
operating a dynamo at substantially a constant speed by 
power transmitted from the shaft of an internal combustion or 
other engine rotating at a variable speed. A is the front end of 
the crank case of an internal combustion engine, B a cylinder 
enclosing a reciprocating piston, C the’ crank shaft, D a 
pulley keyed to the shaft, E a dynamo or electric generator of 
any type, F the armature shaft, G a pulley keyed on this shaft, 
H a fan shaft, [ a pulley fixed on its shaft, J a fan fixed on the 
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same shaft, K an arm pivoted at one end to a support L on the 
engine case and having a bearing M at the free end within which 
the shaft H is journalled, N a slot in the pivoted arm, O a fixed 
guide pin loosely fitting the slot and seated in the engine case, P 
a helical spring secured at one end to the pivoted arm K and 
adjustably connected by a threaded shank Q and adjusting nut 
at the opposite end. T is an endless belt connecting the engine 
shaft, dynamo and fan pulleys. In practice it is found that the 
fan causes the belt to slip when the speed increases above a certain 
value and the dynamo speed is practically constant..—_May 24th, 
1916. 


ORDNANCE AND ARMOUR. 


100,432. July 30th, 1915.—IMPROVEMENTS IN CONNECTION 
WITH THE PROJECTION OF PROsECTILES, Cecil Sandys 
Walker, The Limes, Roehampton-lane, Putney. 

A is the propelling rod, usually composed of hard wood or 
metal tube, D is a cartridge cylinder connected at its front 
end to a tapered metal plug B, which is connected to a forward 
and reversed metal plug C by a shearing pin E. The forward 
plug C rests against or is secured to the base of the propelling 
stick A and is provided with a root or stem C'!, which fits into a 
recess B! in the outer plug B. The adjacent surfaces B? and C2 
of the two plugs are complementary, so that the plug B ean 
enter the plug C. The plugs are normally kept apart by the 
shearing pin E, which is positioned as desired, and hold between 
them a washer approximately equal in diameter to that of the 


plugs, which are provided with an aperture to fit around the 
root or stem C! and with a flange F', which acts as a shoulder 
and bridges the space between the plugs. On the firing of the 
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propellant the rear plug B will be forced forward, thus breaking 
the shearing pin, thereby expanding the flange of the washer 
in the barrel of the gun, the washer being tightly gripped bet ween 
the two plugs.._-Way 24th, 1916. 


SHIPS AND BOATS. 


7895. May 27th, 1915.--IMpROVEMENTs IN Surps’ Davits, 
Alex. Welin, of Hopetoun House, Lloyd’s-avenue, London. 

A davit constructed in accordance with this invention enables 

a boat to be lifted and swung out with a minimum expenditure 
of power. A is a frame in which is mounted, so that it is turned 
about on a horizontal pivot B, a davit arm C. Journalled in 
the frame is a worm D, which can be rotated by a crank handle 
F, and which meshes with a worm wheel F on a spindle G 


N° 7,895 








rotably mounted in the frame.. The spindle G has fast upon it 
an arm H, the outer end of which is connected by a link pin I 
to a pin J on the arm C. The arm is shown in its launching 
position, in which the pin K, which forms the connection between 
the link I and arm H is in the plane passing through the axes of 
the spindle G and the pin J. In order to luff the arm C inboard 
the crank handle is turned and the arm H, turning clockwise, 
pulls the link and luffs the arm. A slight modification is also 
described.—-May 24th, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 


On each of two of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 18,611/09.—Range finders. In coincidence and like 
telemeters in which the limit line of a mirror surface enclosed in a 
compound prism block forms the boundary line between, this 
line is arranged to be parallel to the base line and perpendicular 
to the axis of the rays passing to the ocular. Optische Anstalt 
C. P. Goerz Akt.-Ges., Germany. Dated August 12th, 1908. 

No. 18,708/09.—-Facing rail, &c., ends. The ends of rails, 
section bars, &c., to be butt-welded are faced by a pair of dise 
files or cutters, which have central holes to receive a fulcrum 
pin resting in a groove or other part of the rail, &c., and are 
toothed to engage a hand-operated lever carrying pawls. The 
rails, &c., are fixed to a clamp, which presses them against the 
files. Goldschmidt, T. (firm of), Germany. Dated March 26tb, 
1909. 

No. 18.713/09.--Working fused quartz. Relates to the manu- 
facture of retorts, tubes, boiling flasks, and other vessels used 
in laboratories, cooking pots, &c., from quartz, &e. A body 
which will develop gases when heated, such as an amvelope con- 
taining liquid, a piece of ice, a potato, &c., is placed inside a 





hollow cylinder of plastic quartz, and the whole is put into a 





mould so that the ends of the cylinder are nipped by the mould 
halves. The gases developed expand the plastic cylinder to the 
shape of the mould.. Voelker, A., Germany. 

No. 18,864/09.—-Electric incandescent lamps. Battery lamps 
for miners’ or domestic use. A detachable locking means 
comprises a bayonet joint fastening for the lamp glass, and a 
magnetic lock for the battery cover, the two parts being con- 
nected by a hinge so that the fastening can only be released 
after opening the lock, which is enclosed in a riveted box. 
Kraus, S., Berlin. 

No. 18,948/09.--Rotary engines ; fixed-abutment type. In 
rotary engines in which the vanes are caused to move radially 
in the pistons by rollers running in cam grooves, the rollers are 
narrow and are formed with long pins rotating in bearings of 
bearing material. To secure this, the vane itself is formed of 
bearing material, such as compressed fibre. Holes are provided 
to reduce the weight of the vane and the displacement of fluid. 
Lentz-Getriebe Ges., and Lentz, H., Germany. 

No. 18,949/09. Rotary engines, &c.; fixed-abutment type. 
The casing has two abutments, and the piston vanes, of vul- 
canised fibre, are reciprocated in the radial slots as the piston 
drum rotates by rotatable pins which have heads engaging cam 
grooves in the end walls, or in special plates attached thereto, 
Lentz-Getriebe Ges. and Lentz, H., Germany. 

No. 19,294/09.---Furnaces: charging. In apparatus com- 
prising a skip with a movable bottom, and a counter-weighted 
bell at the mouth of the furnace, the bell is interconnected with 
and operated by the means for lowering the skip. Pohlig Akt, 
Ges., J., Germany. Dated May Ist, 1909. 

No. 19,365/09.—Spinning. Tension arrangements; thread 
guides ; clearing apparatus, Thread is tensioned by a ball in 
a cup and is cleaned by a slot, the width of which is adjusted 
by a plate secured to the outside of the cup. The ball may be 
braked by means of a set screw passing through the cover, which 
is removable to allow the use of balls of different weights. Elster, 
J., Germany. Dated February 25th, 1909. 

No, 19,366/09._-Pulp strainers, The cylindrical casing is 
caused to make approximately circular or elliptic oscillations 
so that radial impulses are given at all points on the surface of 
the rotary strainers. Lehmann, R., Germany. Dated August 
26th, 1908. 











AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 3st. 

PENDING contracts for the New York subway amount to 
35,000 tons, besides 25,000 tons on which bids are to be called 
later; the bulk of the structural business is made up of lots of 
less than 1000 tons. There are inquiries for shell rounds from 
England and France for 200,000 tons, and it is stated, though 
not thoroughly verified, that locomotive builders have orders 
for upwards of 1000 locomotives — 600 of which are for Russia 
which will make an enormous demand upon the steel makers, 
It is difficult to see how steel makers can book much more 
business for delivery this year. Of course, new capacity is 
coming in, but so far as can be ascertained that capacity is 
absorbed in advance. High premiums are paid for stocks of 
steel that can be had in steel warehouses. The shipbuilding 
industry is expanding with phenomenal rapidity on the Pacific 
coast, especially at San Francisco and Puget Sound, where 
20,000 tons of steel are to be delivered as soon as possible. 
More shipyards would be established if there were any prospects 
of getting steel! when the plants were ready for operation, 
Several of our leading railway systems have ordered locomo- 
tives in large numbers. Bridge work is now coming in as fast 
as it is possible to accept orders, but much possible business is 
held up because manufacturers cannot make desired deliveries . 
Great improvements in steelmaking capacity are being entered 
upon by nearly all the greater steelmaking concerns, such as 
Bethlehem, Pennsylvania Steel Company, Midvale, the Coates- 
ville Mills, and the Pittsburg Mills. It is impossible to meet all 
the demands for plates or steel bars. Railroad embargoes are 
lessening in severity, but the strain of production shows no 
sign of relaxation. The recent drop of copper in London has 
not affected the situation here and future deliveries are still 
quoted at 29. Every effort is made to expand production, but 
there are no indications of any decline in prices, Domestic 
consumers continue to buy cautiously, but do not carry very 
large stocks. Spot copper is practically unknown. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding, 

Officer for the Week.—-Platoon Commander N. E. Brown, 

Next jor Duty._-Platoon Commander C. H. ©. Bond. : 

Resignation..-Piatooon Commander E. L. Sanderson resigns 
his appointment (June 5th). 

Monday, June 19th.—Technical for Platoon No. 9, 46, Regency - 
street, S.W. Squad and Platoon Drill, Platoon No. 10. Signal- 
ling Class and Recruits. ; 

Tuesday, June 20th.School of Arms, 6 to 7. Recruits, 
7.15 to 8.15. Lecture, 7.15, “ Sketching and Reeonnaissance,’’ 
Mr. R. J. Finch. 

Wednesday, June 2\st.—-Platoon Drill, No. 3 Platoon. 

Thursday, June 22nd.—Platoon-Drill, No. 7 Platoon. Shoot. 
ing for No. 10 Platoon, Miniature Range. Recruits, 5.45 to 
7.45.. Instructional Class, 5.45. 

Friday, June 23rd.—Technical for No. 10 Platoon, 46, 
Regency-street, S.W. Squad and Platoon Drill, No. 9 Platoon. 

Sunday, June 25th.—Entrenching at Otford. Parade Vie- 
toria (South-Eastern and Chatham Railway Booking-office ), 
8.35 a.m. Uniform, haversacks, water bottles. Mid-day 
rations to be carried. Railway vouchers will be provided. _ 

Otford Camp.—On and after Saturday, June 3rd, there will 
be a standing camp at Otford. See monthly orders. _ 

Musketry..-For Nos. 1 and 2 Companies (see Notices and 
Tables A and B at Headquarters). 

Note._-Unless otherwise indicated all drill, &c., will take 
place at Chester House. 

By order, 
MacLeop YEARSLEY, 


June 10th, 1916. Adjutant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the address of Thermit Limited 
is now 675, Commercial-road, London, E, Telegrams: Fulmen, 
Step, London. Telephone: 4157 East. 

Mr. A. E. BROADBERRY, engineer and manager to the Totten- 
hain District Light, Heat and Power Company, has been elected 
President of the Institution of Gas Engineers in succession to 
Mr. John Young, of Hull. 

In our obituary notice of the late Lieut.-Col. (Temp.) Leslie 
Robertson, which was published in our last issue, we stated that 
he was a director of Chatwins Limited. We should have said 
of Thomas Chatwin, Limited, of Birmingham. 

J. Dampney AND Co., Limited, of Cardiff, ask us to state 
that they have just opened an office at 30, Sandhill, Neweastle- 
on-Tyne, underithe management of Mr. John Dykes. Telegrams : 
“ Dampney,” Neweastle-on-Tyne: telephone: 2063 Central, 
Newcastle-on-Tyne. 











TRADE TERMS USED IN THE IRON Ay 


INTRODUCTION. 


T has been suggested to us that it would be of interest 
if we were to publish a list of the numerous trade terms 
which are employed in the various metal and cval 

markets of this country, it being urged that though these 
terms are, of course, thoroughly understood by the different 
trades involved, and by others concerned in the businesses, 
there are many to whom they are so much Greek. Seeing 
the force of this argument, we have pleasure in giving. 
in what follows, a glossary of numerous terms used through- 
out the country, with the meanings which attach to them. 
For the sake of convenience we have arranged these lists 
by districts. This is desirable, as some terms have 
slightly different meanings in different places. There 
are, of course, some terms the meanings of which are the 
same not only throughout this country, but throughout the 
English-speaking world. Among these are the following :— 


f.o.b. = Free on board. 

c.i.f. = Cost, Insurance and Freight. 

f.o.t. = Free on truck. 

f.a.s. = Free along-side, as contrasted with f.o.b. 


With regard to f.o.b. and f.a.s., these two terms are in 
some cases practically identical in meaning. Take, for 
example, the ports in which it is the custom to load from 
lighters, and in which the taking of the goods from the 
lighters devolves upon the crew of the vessel being loaded. 
This, however, is not the case in some ports, and hence 
if there be any charge for loading the ship in the case of 
a f.a.s. contract, the buyer would have to pay, whereas 
the seller would pay if it were an f.0.b. contract. 

The use of the term f.i.c. is, we believe, confined to this 
country. It means “ freight, insurance and carriage paid.” 
It implies the condition of goods imported from, say, 
the United States or the Continent delivered at British 
ports. The term f.o.b. implies the exact opposite to this, 
i.e., it refers to British goods going out of the country 
and delivered free on board at the port of departure, 
freight charges not being included. 

In this Supplement we define terms used in the Iron and 
Steel Markets. and next week we shall deal with those 
used in the Coal Markets. 


Terms Used in the Midlands. 
Manufactured Iron. 


Turning now to the Midlands and Staffordshire :— 
Marked bars is a term which for some sixty years has been 
applied to the highest quality bars made in South Stafford- 
shire. The word “‘ marked” means branded, and _ it 
originated in the circumstance that each bar turned out in 
the mill is branded with the maker’s “ best iron” trade 
mark. It may be “a lion rampant ” or some such emblem. 
Formerly some nine firms or so made this class of iron, 
but the number has now decreased to five, and the tend- 
ency is for it to get less and less. The original makers 
were the founders of the Staffordshire iron trade, and 
as such are, even now, held:in great repute by the whole 
trade. The Earl of Dudley’s is, by common consent, 
the leading house among these marked bar firms. For 
a long time now the Earl of Dudley’s iron has always 
carried an extra 12s. 6d. per ton as its market price over 
that of all other firms—with one exception. This 12s. 6d. 
is always regarded as a merchant’s perquisite, though 
the origin of the perquisite, which is imitated in no other 
instance, seems to be lostiin obscurity. 

Unmarked bars is the term generally applied to all 
classes of bars other than marked bars, but the term is 
largely confined to second-class quality bars; that is to 
say, it does not include third-class bars, which are always 
referred to as common bars. 

Merchant bars is a term which is used in substitution 
for and has exactly the same meaning as Unmarked bars. 

Crown Bars is a term used in North Staffordshire and in 
other parts of the country, as will be shown later, but not 
in the South Staffordshire trade. It denotes the general 
run of bars which in South Staffordshire would be desig- 
nated as Merchant bars. 





Nut and bolt iron is a phrase which has recently come 
into use to replace the term common bars to describe the 
class of iron—very cheap—used in large quantities by 
the makers of railway fastenings and the bright nuis 
and bolts used in the motor trades and by the agricultural 
hurdle makers. 

Gas strip is the strip material used by yas-tube makers, 
and may be either iron or steel. An association which 
is very effective and successful governs the prices in the 
strip trade. 

Finished iron is synonymous with manufactured iron 
and is use in South Staffordshire in preference to the 
latter term. 

Black sheets are steel or iron—mostly steel—-in the 
black state before galvanising. They are as often called 
plain sheets as black sheets. 


Pig Iron. 


All-mine.—This term is applied to the best qualities of 
South Staffordshire pig iron. It was originally intended 
to convey the information that the iron was made from 
Staffordshire native ores only, with no admixture of ores 
from other districts. Now, however, and fur many years 
past, owing to the drowning out or exhaustion of the 
native iron ore mines, all Staffordshire pig iron makers 
have to employ, if not entirely ores from other districts, 
at any rate a very large admixture of them. There are 
cold-blast and hot-blast all-mine pigs, the former being 
greatly superior to the latter. In cold-blast iron the 
admixture of outside ores is unquestionably much smaller 
than is the case in hot-blast all-mine irons. The make of 
both these irons is very exclusive, and an association— 
of very limited numbers—has long controlled the prices 
in the cold-blast iron trade. 

Part-mine is the term applied to the general run of 
second-class Staffordshire iron, for which there is a great 
and growing sale. The raw materials from which it is 
made are popularly supposed to consist partly of native 
stone, the rest being imported from Northamptonshire, 
Derbyshire. or kindred districts. As a matter of fact, 
very little, if any, Staffordshire ore enters into their com- 
position. 

Special Mine.—The exact composition is not divulged 
by the makers, but, for all practical purposes, it may 
be taken that it is a superior all-mine native ore 
mixture designed to meet the demands of foundrymen and 
engineers having particular work to perform. It is much 
the same as, for instance, Scotch or Barrow-in-Furness 
Special hematites. 


Lancashire—Manchester District. 


Crown bars was the term used in Lancashire to denote 
the best quality of iron bars when a second quality was 
made. At the present moment, however, no second 
quality is being made. It was only introduced to compete 
with Belgian bars, and as none of the latter are now being 
imported, the need for the second quality has disappeared. 
The term marked bars has been imported from Stafford- 
shire, while merchant bars is a shipping term indicating 
bars of * good merchantable quality.” 

Semi-steel denotes partially finished steel and it corve- 
sponds in the steel trade to puddled bars in the iron trade. 

Billets.—A form of semi-steel, in lengths, and from 
2in. to 4in. thick. Other forms of semi-steel are called 
blooms. The 2in. billet is the standard to which quotations 
usually apply. In normal times the 3in. and 4in. billets 
are generally from 1s. to 2s. per ton cheaper than those 
2in. thick. 

G.M.B.—Good merchantable brand—is generally 
applied to Cleveland pig iron when ‘ open brands ”’—i.e., 
brands at the seller’s option—are sold. 

Sheet bars, sometimes called tin-bars, are a form of 
semi-steel used for making steel sheets, and especially the 
sheets from which tin-plates are made. 

Section steel.—This term includes angles and all forms 
of rolled steel except plates. Generally, however, bars and 
joists are excepted. 

Nos. 1,2, 3 and 4 Derbyshire.—All iron is graded 
when it comes from the furnace. There are usually four 
numbers—l, 2, 3 and 4---of Foundry; and Forge quality 
is alse called No. 4. Generally speaking, Derbyshire is 
either 1, 3 or 4, and mostly No. 3. Hematite mixed 
numbers means equal quantities of Nos. 1, 2 and 3. 
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STEEL MARKETS OF 


North Lancashire and Cumberland. 


In the North Lancashire and Cumberland districts, 
which include Barrow-in-Furness, Millom, Whitehaven, 
Workington, &c., the term Hematite mixed numbers used 
in South Lancashire usually becomes Mixed Bessemer 
Numbers, and designates iron mixed up to a required 
standard from three qualities or “‘ numbers ”’ of iron. 

Special iron or special hematite is iron of high grade 
used in the manufacture of certain articles. 

Many of the other terms used in these districts are 
identical with those employed in other parts of Lancashire. 
Billets, for example, mean just the same thing. There 
are, however, occasional slight modifications. Thus what 
in Manchester are known as shee/ bars or tin-bars are called 
in Barrow and Workington tin-plate-bars. 

Charcoal Blast Iron.—This is iron smelted with char- 
coal instead of, as in the ordinary method, with coal, coke,&c. 
For the time being, none is being smelted in this district 
on account of the shortage of charcoal, and the only works 
now existing are at Backbarrow at the foot of Windermere. 
The process is centuries old. Two old works, one at New- 
land, near Ulverston, and the other on the banks of the 
Duddon, were dismantled some years ago. These works 
were the followers of the old ‘‘ Bloomeries ” of ancient 
days. Charcoal blast iron is very expensive. If it were 
made at present the cost would be over £10 per ton. 


Sheffield. 


Many of the trade terms used in Sheffield are identical 
both in form and meaning with those in other districts to 
which reference has already been made. As, however, 
slightly different meanings attach to some of them, we will 
repeat those in which this is the case. 

Makers’ Iron is iron made by a certain maker—a 
specified brand as distinguished from G.M.B., which is 
the term applied when the exact quality of the iron to be 
supplied is left to the merchant or maker. 

Crown bars denote, simply, bars made from ordinary 
forge iron. They are sometimes called merchant or 
common bars. On the other hand, marked bars are 
bars made from special irons by firms which place their 
own marks upon the bars to distinguish them from Crown 
bars. 

The Sheffield billet may be anything up to 4in. or 
5in. square. Slabs is also a Sheffield term denoting 
special flat sizes, such as 10in. x 7in., or as required, for 
rolling. Blooms are larger than billets. Hoops is a 
term applying to thin ordinary rolled iron or steel—as 
distinguished from bars. The thickness of hoop iron or 
steel is never in practice more than !in., though a Birming- 
ham gauge is officially given for hoops lin. thick. The 
same remark applies to sheets. Anything over hin. thick 
becomes in ordinary parlance a plate. 

Section steel in Sheffield includes girders and joists, in 
addition to angles, channels, tees, &c. 

Black sheet denotes the first process or ordinary quality 
of sheet iron. It is ‘“ black finished,” as distinguished 
from the ‘white’ or * bright” finish of cold - rolled 
material, and from the * blue ”’ finish of planished sheet. 

Basic iron is iron made in a furnace with a different 
lining from that in which foundry iron is made. It is 
used in the production of basic steel. Foundry iron 
is used for making cast iron; forge iron is used for 
making ‘* puddled ”’ iron, from which finished iron, such 
as hars, sections, plates, and sheets are rolled. 

High-speed Steel is usually steel containing tungsten up 
to 18 per cent., with small percentages of chrominm or 
‘chrome ” and vanadium. 

Crucible Steel denotes high-class steel made in crucibles. 
It is chiefly used for tool making. It is also known as 
carbon steel to distinguish it from high-speed steel, which, 
too, is made in crucibles. 

Stainless Steel contains a considerable percentage of 
“chrome” and will not corrode or stain under the action 
of ™ water or weak acids. It is also known as rustless 
steel. 


The North-East Coast. 


Crown bars are made from common iron and are 
stamped with a crown, and merchant bars are ‘Crown 
bars” sold by a merchant. The term marked bars is 
not used in the district. The term “billets” has a rather 
wider meaning than in other parts of the country, denoting 


GREAT BRITAIN 


as it does “ steel rolled from ingots,’’ no size being specified. 

The terms sheet bars, section steel, black sheets, 
and semi-steel have the same significance as in other 
parts of the country. Makers’ iron is that supplied by 
specified makers in contradistinction to warrant iron, 
which is iron taken from the public store. Warrants 
signify script for iron lying in the public store. 

Mixed numbers is a term applied only in the case of 
hematite iron which is made up of a mixture of 1, 2 and 3 
qualities. No. 1 quality is taken up for the highest class 
of steel work. 


Scotland. 


Iron and Steel, 


In Scotland the term Crown bars is used to indicate 
the quality on which the prices of malleable iron products 
are based. The term billets indicates material manu- 
factured for the purpose of producing bars or sectional 
products, and usually made in sizes varying from 2in. 
x 2in. to 4in. x 4in. The material used in rolling sheets 
and plates is made in larger sizes and called, as in the 
Sheffield district, “* slabs.” Sectional Material applies to 
all descriptions of angles, bars, rails, &. It is a common 
practice to designate all sectional:material as bars. Black 
sheets are the coarse ordinary sheets used for galvanised 
work. Makers’ iron is the term applied to the classi- 
fication of the various brands of pig iron under the names 
of the works from which they are produced. such as 
** Monkland,” “‘ Carnbroe,”’ “ Clyde,” &c., “ Nos. 1” and 
“Nos. 3.” “No. 1” iron is of a finer and a stronger 
iron than “No. 3,” and this “strength” is gauged on 
analysis by the fracture. 





Wales. 
The Tin-plate Trade. 


Primes are perfect tin-plates without any blemish. 
As the plates are manufactured they are carefully sorted 
and those which are perfect are bundled together and 
are designated “‘ primes.” Wasters, on the other hand, 
are the plates which are discovered to have some flaw in 
them, and they naturally do not command such a high 
price as “primes.” Ternes are plates coated with a 
mixture of tin and lead instead of solely with pure tin. 

I.C. or C. when used absolutely correctly means 
that the plates are of “common ” substance, i.e.. that they 
weigh 108 lb. per standard box containing 112 sheets 20in. 
long and 14in. wide. The terms are, however, very loosely 
used now, and are sometimes, though incorrectly, em- 
ployed in connection with plates which are of weights other 
than 108 Ib. per standard box. Thus the following are 
ordinarily quoted on the Swansea Metal Exchange :— 


ILC. .. .. .. 112 sheets, 20 x 14, weigh 108 Ib. 
L.C. 56 * 20 x 20 4 OST. 
ES. M2 ES Sar 2 SS: 
RC. 225°: 545) 20 X18, 4, «© BSG TB 
.C. Zt oon 31 DEX 14, Ls 
I.C. OO) gg HEC ISG, 5, TT 


Odd sizes are sizes outside the range of standard 
sizes. The standard, as we have shown above, is 20 x 14, 
112 sheets, 108 Ib., but, as the above list indicates, certain 
other sizes are bought in large and regular quantities, and 
have come to be considered ordinary sizes. Irregular 
sizes are called “odd sizes,” and the weights and prices 
are calculated on the “ basis’ of the standard size, that 
is, proportionately with the area of the odd size as com- 
pared with 20 x 14, 112 sheets. 

The letter X is used to designate increased thickness 
in the plates, thus :— 


IC. .. .. .. 112 sheets;'20 x 14, weigh 108 Ib. 
| A, Nak ake a a - ds Pe » ~13861b. 
ILXxX. gate Y Yas vi % md PE fo 
§ hao.) <. cae x= a me > 178 ]b. 


Each X, therefore—except the first, which denotes an 
increase of 28 lb. per box—signifies an increase of 21 lb. 
per box. Extra per X means the extra price charged 
per box for each additional increase in thickness. At 
the present time the “ extra per x”’ is from 5s. 6d. to 6s. 

The term I.C. coke was formerly used to indicate 
plates made from “ coke” iron, to distinguish them from 
the superior charcoal iron. «Since the abandonment 
of iron for tin-plate making, the two terms are now used to 
denote the ‘ finish,” 7.e., the coating of the plates, ‘“‘ coke ” 
plates being inferior in appearance to, and coated with a 
smaller quantity of tin than “‘ charcoal” plates. 
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THE WATER SUPPLY OF ABERDEEN. 


were sought from Parliament were for the abstraction 
of 6,000,000 gallons of water per day from the Dee, 
and the opposition encountered was raised by the 


The water supply of few places has been more | salmon fishing ,proprietors of the river who sought 


discussed than has that of Aberdeen. 


The matter | to compel the Corporation to provide compensation 


has, however, now been set at rest for a good many | water which would, of course, ‘have entailed the 


years to come by the passing of 


the Aberdeen | construction of a reservoir. 


Parliament, however, 


Corporation Water Order Confirmation Act, which! refused to order the provision of compensation 
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Fig. 1--MAP SHOWING THE VARIOUS WATER SUPPLY PROPOSALS 
recently received Royal Assent. The proposals | water, nor did it order it when the Corporation in 


contained in this Act are of more than usual interest, 
but before we go into them in detail it will be useful 
to refer briefly to the earlier history of Aberdeen’s 
water undertaking. . 

EARLY HISTORY. 


The original waterworks were designed and carried 


1885 sought and obtained powers to increase the 
amount of its daily abstraction from 6,000,000 to 
to 8,000,000 gallons. With the exception that 
additional service reservoirs have been constructed 
and a pumping station installed at Cults to raise 
water to higher parts of the town which had been 
built upon subsequent to the inception of the water- 








Ml CHOIWAL 


Fig. 2—-RIVER DEE AT POINT OF INTAKE 


out in 1862 by the late Mr. James Simpson. They 
consisted of (a) an intake in the river Dee at Cairn- 
ton, about 21 miles west of Aberdeen; (b) a tunnel 
and short brick aqueduct between the intake and 
Invereannie, a mile long, which brought the water 
from the river to a circular settling reservoir of 
12 million gallons capacity ; (c) two small circular 


works, the original undertaking has practically 


remained unaltered until quite recently. 
SEARCH FOR INCREASED SUPPLIES. 


It became evident, fairly early, however, that 
something would have to be done to increase the 
supply. As the consumption of water increased 


not possible to lay it- off for a long period at a time 
so that it might be kept im really proper repair. 
The cost of making a new aqueduct and of enlarging 
and bringing. the works up to date was considered 
to be so great that the question arose as to whether 
it might not be better to go to an entirely new source. 
The map given in Fig. 1 will help to make clear the 
relative positions of the various sources proposed. 

In 1898 the burgh surveyor, Mr. William Dyack, 
M. Inst. C.E., in conjunction with Mr. R. G. Jenkins, 
recommended the River Avon in the Grampian 
Mountains as a desirable source for the city water 
supply. Nothing, however, was done with this 
proposal. Three years later, 7.e. in 1901, Mr. Charles 
Hawksley, the then President of the Institution of 
Civil Engineers, was called in to advise the Cor- 
poration, and he, discarding the Avon proposal, 
advised that the additional supply which was needed 
should be procured from sthe Dee, the river from 
which the existing supply was being taken. He 
suggested, however, that the intake should be moved 
considerably higher up stream, that is to say to above 
the Burgh of Ballater, a distance of some 17 miles 
in a straight line and considerably further following 
the banks of the river. The estimated cost of this 
undertaking was £657,000, and no steps were taken 
to carry it out. In 1905, Mr. Hawksley was again 
consulted, and he submitted a scheme for obtaining 
12} million’ gallons per day from the river Avon. 
but again no steps were taken to put it into effect 
SCHEME. 


THE THIRD AVON 


Two years later the Town Council called in Sir 
Alexander Binnie and Mr. Strachan, who proceeded 
to investigate the Aberdeen water question. Mr. 
Strachan died shortly afterwards and his place was 
taken by the late Dr. G. F. Deacon, who, with Sir 
Alexander Binnie, presented a report in which it 
was recommended that the new supply should be 
derived from the Avon. This report was adopted 
and the Corporation sought powers from Parliament 
to take a supply from the river and to bring the 
water into the city. It was proposed that the 
undertaking, by means of which 20 million gallons 
of water per day were to be available, should be 
earried out in two instalments. The total cost 
was to be £1,500,000. Dr. Deacon died not long 
after the publication of the joint report, and the 
engineers for piloting the scheme through Parlia- 
ment were Sir Alexander Binnie, Son and Deacon, 
and Messrs. T. and C. Hawksley. The Bill was so 
strongly opposed in Parliament by ratepayers and 
manufacturers of Aberdeen, and by a minority of 
the Town Council, that it was thrown out. Almost 
immediately afterwards the Town Council called in 
Messrs. G. N. Yourdi and William Fox to advise 
them, and these engineers submitted a number of 
alternative schemes, none of which were, however, 
proceeded with. 

ROBERTS AND HOGG, 


THE PROFOSALS OF MESSRS. 


In 1912 the recently appointed Corporation water 
engineer, Mr. (. H. Roberts, M. Inst. C.E., and Mr. 
C. P. Hogg, M. Inst. C.E., submitted a comprehensive 


: ° tiver Dee £ i) 
River Avon. River Dee, mee, wai ‘a 
with liming. Dye. 
£ £ £ z£ 
For a supply of &3 
million gals. a day 933,750 ... 606,500 ... 516,000 ... 527,550 


For a supply of 10 
million gals. a day 
For a supply of 14 
million gals. a day 1,274,750 ... 859,740 ... 719,040 ... 668,520 
Note.—These figures include the estimated cost of the works 
and certain capitalisations, and they form a basis for a financial 
comparison of the four schemes. 


947,750 ... 650,600 ... 553,500 ... 548,440 


joint report on the water supply of the city. This 
report contained two schemes, one for taking an in- 
creased supply from the Dee, and the other for obtain- 
ing a supply from the River Dye, thus breaking new 
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Fig. 3—-MAP SHOWING ROUTE OF NEW AQUEDUCTS 


aqueduct 
masonry. 


filters near the reservoir; and (d) an 
18} miles long constructed mainly in 
This aqueduct was oval in section and measured 
3ft. 9in. by 3ft. 3in. inside. It delivered the water 
into service reservoirs at Mannofield on the out- 
skirts of the city. The works did not receive sanction 
without encountering opposition. The powers which 


in the city from year to year, with the increase of 
population, it was realised that the works and 
| particularly the aqueduct would before long be 
|inadequate in capacity. 
| itself began to show signs of allowing the infiltration 
|of water which might bring with it undesirable 
| pollution. As there. was only one aqueduct it was 


Moreover, the aqueduct | 


AND SITES OF PROPOSED WORKS 


ground, for the Dye was a source which had not pre- 
viously been suggested. Before either of these schemes 
were adopted, however, Messrs. Roberts and Hogg 
were called upon to make a report—which they did 
in May, 1913—on obtaining a supply from the river 
Avon, and to compare it with the costs of their Dee 
and Dye schemes. 
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The estimates for these schemes, as set out in the 
Report, are summarised in the preceding table. 


MODIFIED DEE SCHEME—OPPOSITION IN PARLIA.- 
MENT, &o. 

The Report in question ended with the following 
statement :—‘‘ In comparing the three sources . . . 
it should be remembered that the supplies from the 
Dee and the Dye would be filtered, while it is not 
proposed to filter the Avon water. As the benefit 


to be obtained from filtration is very great, it is 
ioubtful, in our opinion, whether an Avon supply 
unfiltered would show superiority, chemically or 


supplies 


bacteriologically, over properly filtered 








— FRR 


however, that the average daily flow of the river Dee 
|}past the intake at Cairnton was over 500,000,000 
| gallons of water; that the minimum flow—which 
was only experienced on two or three days in a 
| generation—had been ascertained by careful 
measurements to be 120,000,000 gallons; that 
| the abstraction of water if taken at the time of 
minimum flow, would amount to a reduction in the 
| level of the river of not more than three-sixteenths 
'of an inch; and that, with the river at its lowest, 
the depth of water available on shallows below the 
intake would be 15 in., so that there would 
always be an adequate flow of water for the move- 
ments of salmon. In the end, the opposition was 
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NO |. 















} j a 4 . * % 7 Im f : 
= ? Ke, < / 
~ 4 ie e - neath . : 
~ SSddgey \Agqueduce waz; Siew 
Gueduct Water limed ere! 
Scale of Feet 
as 50 9 19o 
ae 


a A eT 





THe Enaweer”’ 





Swain Sc 


Fig. 4—PLAN OF INSTALMENT WORKS FOR EXCESS LIME TREATMENT 


from either of the other two sources. In any event, 
it would -be difficult to find many towns enjoying 
supplies superior to that which could be obtained 
from any one of the three sources referred to.” 
Evertually—two years later—it was resolved by 
the Town Council by a vote of 27 to 3 to adopt the 
modification of the proposed Dee scheme, and to 
treat the water with lime. This is the scheme, the 
Bill for which has just recently been passed by 
Parliament, the engineer for the Bill being 
Mr. Roberts. The cost of the modified scheme is 
estimated at £450,000, and the supply to be afforded 
amounts to an average of 10 million gallons a day, 
though powers have been obtained to abstract up 


put aside and the Bill passed both Houses practically 
without alteration. 
CHARACTERISTICS OF THE RIVER DEE. 

The river Dee, a view of which with the intake 
house on the left hand is given in Fig. 2, is a famous 
salmon river with several small centres of population 
in its drainage area. The drainage from these centres 
is, however, dealt with efficiently by irrigation farms 
worked under the supervision of the Aberdeen Town 
Council, and the river is noted for its comparative 
purity. Other possible pollutions than those just 
referred to, and which might have come from single 
houses or farms, have, during the last five years, 


did, he said, through several small centres of popula- 
tion like Braemar, Balmoral and Ballater, and joined 
by tributaries which supported a certain population 
on their banks, there could, of course, be no question 
that it received a certain amount of animal con- 
tamination. On the other hand, the proportion of 
such polluting matters was very small when compared 
with the volume of water passing down the river 
| bed. Then, again, the conditions of flow—a wide 
and shallow bed—were admirably calculated to cause 
the destruction of polluting ingredients which had 
every opportunity of becoming oxidised in passing 
over the innumerable pebbles, each of which was 
clothed with its layer of bacteria capable of trans- 
ferring the atmospheric oxygen to the organic 
matters in the water. The result was, he continued, 
that the water, notwithstanding the numerous 
small sources of pollution, reached Invercannie, 
under the then existing conditions, in what could 
only be described as a comparatively high state of 
purity, both from the chemical and bacteriological 
points of view. Nevertheless, Dr. Frankland 
expressed it as his opinion that before water, bearing 
such a previous history as did that of the Dee, was 
supplied for consumption, it was essential that it 
should be submitted to the most efficient filtration. 

This aspect of the question has always been most 
carefully kept in view by the authorities, and it 
was evidently the reluctance which they felt to 
pass over such an unpolluted source as the Avon, 
the water from which could be used without filtration, 
which has led to their calling for so many reports 
regarding that stream. Yet the very fact that tho 
intake at Cairnton on the Dee was so much nearer 
than the site of the proposed reservoir on the Avon 
meant that the cost of constructing an aqueduct 
from the former would be much less than that of 
one from the latter. Moreover, experience had shown 
that the filtration given to the existing water supply 
was, even without further treatment, quite efficacious. 


THE EXCESS LIME TREATMENT. 


For the new supply the authorities have decided 
not to rest content with storage and filtration alone. 
It so happened that, about the time when Messrs. 
Roberts and Hogg made their first report, the 
investigations of Dr. Houston in connection with 
what is known as the excess lime treatment of 
polluted water were attracting considerable attention, 
and the Water Committee obtained the sanction of 
the Town Council to call in Dr. Houston. It will 
not be necessary to go into the experiments which 
this well-known expert carried out in connection 
with the Dee water, for we have already dealt with 
them.* Dr. Houston suggested the treatment of the 
Dee water with from 1 to 2 parts per 100,000 of 
lime, storage for about one week, artificial carbona- 
tion—if required—and, finally, sand filtration. In a 
joint report to the Committee at the same time 
by Dr. Matthew Hay, Medical Officer of Health, 
and Mr. Roberts, the reporters remarked that, 
* With a large inerease of the reservoir storage 


~s 
+ 











Fig..5—THE “AERATOR IN OPERATION 


to three million gallons more than can at present be 
obtained from the river. The total quantity which 
may be abstracted in any one day is now 11,000,000 
gallons. 

athe Bill, as a Provisional Order was first) opposed 
in Committee, before a tribunal under Scottish 
Procedure, by the Dee Fishery Board, and various 
local salmon fishing proprietors, and it was further 
opposed in its subsequent stages both in the House of 
Commons and in the House of Lords by representa- 
tives of powerful fishing interests, the object of the 


opponents being to compel the Corporation to 


provide compensation in respect of the water taken 
from the river. 


It was proved by the Corporation, 
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On a 


Fig. 6- 


by agreement with the County Council, been pre- | 
vented from entering the river by adequate works. | 
The permanent population of the drainage area, as | 
revealed by the census returns, is gradually decreasing, 
and at the present time only represents some twenty | 
persons per square mile. In the summer time, | 
however, there is a considerable influx of visitors. 
About 90 per cent. of the entire drainage area is | 
moorland, the remaimder being agricultural land. 
In a report which he made on the river in 1901, | 
Professor Percy E. Frankland, said that the Dee | 
was one of those streams about which great differences 
of opinion were likely to occur as to its suitability | 
for the purposes of a water supply. Passing as it 








THE AERATOR AND FILTER BEDS 


at Inverecannie, together with some further increase 
in the filter beds, it would be possible to provide 
a triple or three-fold system of purification by 


| (a) liming, (6) storage, and (c) filtration, as compared 


with a commonly practised two-fold system of 
storage and filtration,’ and they continued, “ It is 
believed that. the introduction of liming, which is in 
itself effective in the removal of disease-producing 


| organisms, and is at the same time an inexpensive 


method of purification, and easily capable, by varia- 
tions in the amount of lime, of being strengthened or 
moderated as may be required from time to time to 


*See Tue Enoineer for August 6th, 1915. 
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meet exigencies, will justify a scheme of purification 
in which the means for storage and filtration, both of 
which are very costly to provide, may be considerably 
less expensive than would be necessary if liming were 


omitted, and in which the three means of purification | 
would yet be so balanced that should, through accident | 


or neglect any one of them temporarily fail, the 
remaining two would afford, in ordinary circum- 
stances, adequate protection.”” Eventually it was, as 
we have said, Messrs. Roberts’ and Hogg’s scheme, 
modified to include treatment in accordance with 
Dr. Houston’s proposals as regards liming, which 
was adopted. 


THE WORKS NOW SANCTIONED. 
The works authorised by the present Act have 
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| construction of an instalment of the liming and 





various points. In addition to the foregoing the | 


| Act authorises the construction of additional filter 


beds, pumping works, and other accessories. 


WORKS ALREADY CARRIED OUT. 
Advance works which will ultimately form part 
of the complete scheme were constructed in 1913-1914, 
and have been paid for out of revenue. They con- 
sisted in the roofing in of three of the existing service 
reservoirs in the city at a cost of £26,000, and the 


| 


| 
| 


filtration works at a cost of £29,000. A plan of the 
instalment works for taking advantage of the excess 
lime process are shown in Fig. 4. As the Corporation 
only owned a small area of land, and had at that 
time no powers to buy more, the best advantage had 
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Fig. 7—-ARRANGEMENT OF AERATOR 


been sub-divided into eighteen sections. These may 
be conveniently studied by the help of the map 
given in Fig. 3; which also shows the route traversed 
by the present aqueduct. Work No. I. is the new 


intake, which is on the left bank of the Dee at Cairn- | 
ton, and immediately to the westward of and adjoin- | 
Work No. II. is what is | 
termed aqueduct No. I, which consists of a conduit | 


ing the existing intake. 


running from the new intake to the existing Cairnton 
tunnel. Work No. III. consists in lowering the invert 
of and widening this tunnel. Work No. IV. is 
aqueduct No. If. which is a conduit running from | 
the east end of the tunnel to a new storage reservoir— 
Work No. VI.—which is to be built near the existing | 
reservoir at Invercannie. Work No. V. is a liming! 
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to be taken of the space available, and this governed 
the shape of the filters. The works shown consist 
of a gauge basin where the water on its way to the 
settling reservoir passes over a rectangular weir, 
where it is measured. During its passage through 
this basin the water receives its dose of lime, which 
has previously been measured in a liming house close 
by. The lime and water mixture is automatically 
measured into the water supply by means of a water 
motor which is worked and governed by a fixed 
proportion of the water passing through the gauge 
basin. After leaving the latter the water passes to 





a reservoir which is furnished with a helical baffle 
wall made of reinforced concrete 6in. thick. This | 
wall, by preventing any possibility of short-cutting 








Fig. 8—COVERING-IN OF SERVICE RESERVOIR AT MANNOFIELD 


station. Work No. VIII. comprises the new aqueduct 
—aqueduct No. III.—from the filter beds at Inver- 
cannie to an existing storage reservoir at Mannofield, 
Just outside Aberdeen. Work No. IX. is aqueduct 
No. IV, which is to join up aqueduct No. III. with 
the existing steam pumping station at Cults, while 
Work No. X, is aqueduct No. V., which runs from 
Cults to a new service reservoir—Work No. XI.— 
to be _ built not far from the existing service 
reservoirs at Mannofield. Work No. XIII. is a short 
aqueduct—No. VI.—running from the new service 
reservoir to join up with existing mains. Works 
VII., XII., XIV,, XV., XVI., XVII. and XVIII. are 
wash-out pipes, which are to be constructed at 


Fig. S—ONE OF 


superimposed on each other. The lowest tray is 
fixed about llin. above the water level in the 
distribution chamber of the filters. The middle 
tray is fixed 23in. above the lower tray, and the upper- 
most tray is fixed to the bell mouth of the outlet pipe 
from the reservoir, which bell mouth can be raised 
or lowered to suit the level of the water in the reservoir, 
or the requirements of the filters. The top tray, 
which is 7ft. square, is perforated with 2250 
holes fin. diameter. The middle tray is I1Ift. 
square, and has 5,000 jin. diameter holes in it, 
while the bottom tray, which measures 20ft. 5in. by 
14ft. 10}in. 

The space between the lower tray and the water 
is boxed in and is arranged so that it can be used 
as a chamber for injecting carbonic acid gas for 
carbonating any excess lime which might remain 
in the water. A small carbonating plant is installed 
in the liming house from which carbonic acid gas 
can be sent to the aerator when required. 


CONCLUSION. 


Besides these advance works other works in the 
watershed have been carried out with the object 
of keeping out contamination from the Dee. By 
reason of the Treasury regulations, the full extent of 
the works authorised by the Act cannot, for the 
present, be carried out, so that it will be some time 
yet before Aberdeen gets its additional water supply, 
but it is acknowledged on all hands that it is a good 
thing to have the question definitely settled, and 
there is no doubt that when the new supply is 
available to the fullest extent, the quality of the 
water wili be everything that is desirable, as is that 
which is now provided. We may add that the 
estimated population supplied with water is 170,000, 
and that the average supply per head is 40 gallons, 
25 of this being for domestic and 15 for trade and 
shipping. This represents a total of 6,800,000 gallons 
per day. The new works are to be carried out in 
two instalments, the first of which will represent 


‘| 8,500,000 gallons per day, and the second 1} million 


gallons per day. It is also to be noted that since the 
works which have up to now been constructed 
have actually been paid for out of revenue, the amount 
of money which will have to be borrowed will be 
less than Messrs. Roberts and Hogg estimated would 
be necessary. 

By the courtesy of Mr. Roberts we are enabled to 
reproduce herewith and on page 524 several 
photographs showing the works at present carried 
out. Fig. 8 shows the covering in of one of the 
service reservoirs at Mannofield. The diameter of this 
reservoir is 378ft. and its depth 20ft., the capacity 
being 12 million gallons. The roof consists of 
monolithic slabs of reinforced concrete 4jin. thick, 
which is covered with earth and grassed. It is 
supported by main and secondary reinforced 
concrete beams cast in one with the slabs. The 
columns are of plain concrete. They are square in 
cross section and number 293. Entrance to the 
reservoir is obtained from the centre of the roof by a 
spiral staircase over which stands a circular tower. 








THE FILTER BEDS UNDER CONSTRUCTION 


| of the water from the inlet to the outlet, ensures the 
|full beneficial storage effects of the reservoirs 
| capacity. The water, after being guided by the baffle 
| wall to the centre of the reservoir, finds its way out 
| by means of a submerged concrete pipe, through 
| which it flows to an aerator and thence to slow 
| sand filters, where a proportion of the added lime, 
| since precipitated, is strained out again. The 
| experience of the excess lime process has, we under- 
| stand, been most satisfactory. 


THE AERATOR. 


The aerator is illustrated in Figs. 5, 6 and 7. It 
consists essentially of three perforated steel trays 








Fig. 9 shows one of the filter beds under construction. 
One of the two views on page 524 shows the reservoir 
at Invercannie, with the baffle wall in course of 
construction, while the other view represents a 
portion of the completed reservoir, the aerator, ahd 
a part of the filter beds. \ 


\ 








THE twenty-seventh annual report of the Railway and 
Canal Commission has been issued. It is therein stated 
that in consequence of the State having taken over the 
railways, and of the absence of a large number of officers 
on military and other duties, the sittings of the Court 
since the war commenced have been much reduced. 
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THE CRITICAL SPEEDS OF SHAFTS. 
By W. M. WALLACE, Wh.Sc., A.R.C.Sc., A.M. Inst. C.E. 
No. II. 
EXPERIMENTAL DETERMINATION OF THE CRITICAL 
SPEED OF A SHAFT OF VARIABLE SECTION. 

In a former article a simple theory of whirling 
was discussed. We may now apply it to one or two 
specific problems. The accuracy of formula (1) as 
a means of calculating the whirling speed was 
experimentally proved by the writer some eight 
years ago for long shafts rotating at comparatively | 





these stands is shown in Fig. 5. The bearing surface | 
is limited to a ring of jin. width, fitting fairly tightly, | 
so that there can be no doubts regarding the vibrating | 
length of shaft. These supports are firmly fixed to | 
an old engine bed let into the concrete floor. The | 
shaft is driven from a 16 horse-power motor (M) | 
having a speed range from 400 to 1200 revolutions | 
per minute. The starter is shown at 8. The con- | 
nection between the belt-driven pulley and the shaft | 
under test is by means of a free pin drive, so as to 
put a pure torque on the short overhung part of the | 
shaft. F is a stand for holding a ring to limit the | 
magnitude of the whirl and to facilitate deflection | 














Fig. 4—APPARATUS FOR EXPERIMENTS ON CRITICAL SPEEDS OF SHAFTS 


low speeds (200 to 300 revolutions per minute). 
The experiments were carried out in the mechanical 
laboratory of the Bradford Technical College. Loaded 
with ordinary pulleys the agreement of the actual | 
with the theoretical critical speeds was truly remark- | 
able. In such cases, however, angular motion and 
gyroscopic action, bearing lengths and diameters 
have comparatively little effect, but the importance | 
of some of these quantities quickly became evident 
when stiffer shafts were tried. The shafts used were | 
shorter, of course, and the inertia forces brought | 
into play at whirling speed were much greater. The 
laboratory had a wooden floor, and the vibrations 
set up sent tremors through the whole building. The 
biological lecturer in the adjoining room found his 
own experimental work quite out of the question | 
when any whirling was in progress. Specimens 
moved out of the field of view of his microscope, and | 
the bottles, after wandering around their shelves, | 
tumbled off one after another. It was invariably 
found that, however much the supports were braced 
and otherwise stiffened, that the actual speed was 
































Fig. 6. 


less than the theoretical as calculated by formula (1). 
This was attributed largely to the unsatisfactory 
nature of the floor, which allowed the shaft supports 
to vibrate, and what was obtained was a kind of 
critical speed or resonant frequency for a structure 
composed of shaft, supports and a section of the 
floor. 

The writer did not then fully appreciate the 
importance of very accurately balancing the attached 
masses and utilising the deflection at the whirling 
speed to indicate very exactly the direction of the 
out-of-balance load. It was also attributed partly 
to the nature of the bearings, the clearances of which 
allowed a certain amount of transverse freedom 
to the ends of the shafts. It was decided to defer 
further experiments until the new laboratory on 
the ground floor was available. The installation as 
fitted up at present is shown in the illustration— 
Fig. 4. In the foreground is a shaft of variable 
section mounted on specially-constructed stands 
DE. A section through the solid top part of one of 








* No. , appeared J une 16th. 


measurements. In the background is shown a 
l}in. shaft (B), upon which some of the experiments 
to be described were performed. This shaft was 
driven by the motor through overhead shafting and 
a variable-speed drive V. This variable-speed drive 


fis so arranged that it automatically changes its 


speed at a constant and slow rate. 

The elastic constant E for the material of the shaft 
was first determined by applying a central load and 
noting the deflection by means of a microscope. 
A series of loads was applied and the mean deflection 
for a load range of 562.5lb. was found to be 


0.060367in. The shaft is quite symmetrical, having 
sections of 1.25in., 0.8705in. and 0.6105in. radius 
respectively. The writer has discovered that the 


maximum deflection of a cantilever of variable section, 


this matter fully here, but this hint will be sufficient, 
to suggest to designers an approximate method of 
calculating deflections and critical speeds for shafts 
of variable section where the loads may be con- 
veniently grouped. In our case 1, = 24.8in., J, 
15.9in., 4, = 7.8in., I, = 1.918, I, = 0.4509, I, — 
0.1091, W = 281.2 1b., 6 = 0.060367in. Inserting 
these values in the equation, we obtain E = 28.06 x 
10°. 

The mass to be whirled consisted of a plain cast, 
iron disc—shown on the shaft in Fig. 4—weighing 
with small saddle key and balance weight 253 lb. 
The mass was placed centrally on the mild steel shaft 


| so that its radius of gyration did not affect the pro- 


blem. The system of loads on the shaft—due to this 
mass and the weight of the shaft itself—and the 
bending moment diagram abe for this system is 
shown in Fig. 7. The bending moment diagram as 
reduced to suit the smallest section—1.22lin. dia- 
meter——is shown at asfghklmme; that is, the 
ordinates of the bending moment diagram for any 
section of the length BC of the shaft are reduced in 
the ratio (1.221 1.741), the diameter of B C being 
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1.74lin. This reduced diagram is divided into a 
number of parts of equal width, and the mean ordi- 
nates u v—a few only of which are shown—are used 
as a new load system for a second diagram L P Q, 
which shows, by the lengths of vertical ordinates, 
the proportionate deflections at those points. This 
diagram is drawn exactly as the bending moment 
diagram using a second polar diagram. The two 
polar diagrams are not shown, as the writer prefers 
to use the movable polar diagram method already 
referred to. In drawing such a deflection diagram 
it is necessary to note:—The number of pounds m 
represented by lin. on the load scale, the number 
of inches n represented by lin. of the linear scale 
used, the distance in inches 2 between the equi- 
distant ordinates uv, the polar distances pq of the 
polar diagrams, the moment of inertia I of the 
smallest section of the shaft, Young’s modulus E 
for the shaft, then, if 6 is the deflection at any point, 
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such as that shown in Fig. 6, may be written down at | 
once from the case of a single section when loaded at 
the free end as follows :— 
_ Wy , Wiy-h) , Wis-%) 


é= Ls | 
3El, 3EL, 





3 EI, 

where I,, I,, I, are the bending moments of inertia | 
of the three sections ; 1,, /,, 1, are the lengths measured | 
from the free end, and W is the load. The formula | 
may be applied for any number of sections by adding 
the appropriate terms in the manner indicated. The | 
maximum deflection for a cantilever uniformly loaded 
may be written down similarly by analogy from the 
single section, that is, by using wilt + 8E.I. in 
place of W 7’ + 3E.I. There is not space to develop 
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Fig. 7. 
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as measured on the diagram L PQ and y, the real 
deflection :— 


y=z.4, 
3 
Cheteg = se Pee e 
E. I. 


In this case m= 40]lb., n= 4in., p= q 
x = 0.4933in., I = 0.1091, E = 28.06 x 10° 
_ 40 x 64 x 36 x 0.4933 — 1152 
~ 28.06 x 10° x 0.1091 = 76,370 
The formula for the critical speed may be written 
in the form :— 


= 6in., 
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The weights and the deflections under them may 
now be tabulated as follows :— 





w.. Yy- Wy. W y’*. 
2.3 A 2 | 3.932 6.725 
5.67 2.50 14.18 35.43 
5.67 2.81 15.93 44.77 
12.85 3.00 38.55 -» 115.65 
253.00 3.06 774.18 . 2369.05 
12.85 3.00 38.55 115.65 
5.67 2.81 15.93 44.77 
5.67 2.50 Oy Ieee 35.43 
2.3 1.71 > Ls 6.72 
Total J 919.36 2774.20 
: 30 32.2 x 12 x 919.4 x 76,3 
ey b2.2 x | val “ 4 7 5,370 879.4 
7 1152 x 2774.2 


revolutions per minute. 


Although this shaft was statically well balanced, 
it began to exhibit signs of whirling on speeding up 
to 820 revolutions per minute, and having regard to 
the very limited constraint of the bearings it was 
deemed unsafe to continue without better balance. 
The shaft was quickly marked whilst still whirling 
slightly, and a small balance weight added afterwards 
in the direction indicated. On running a second time 
the whirl commenced—as near as could be judged— 
at 870 revolutions per minute and continued until 
903 ‘revolutions per minute, indicating a mean 
whirling speed of 886 revolutions per minute. The 
extreme nearness of the two results—under 1 per 
cent.—is probably due to the fact that the method of 
obtaining the elastic constant involved the same 
assumptions regarding the bending of the various 
sections as those used in determining the whirling 
speed. This, of course, is quite legitimate in testing 
the accuracy of the method. Since the value of E 
obtained, viz., 28.06 x 10°, is none too high for a 
mild steel shaft, designers will note that the stiffness 
of a shaft with sudden changes of section is not quite 
as high as the simple theory indicates. This supplies 
a hint also as to another cause of the lower whirling 
speed when compared with the theoretical. 

INTERMEDIATE SUPPORTS. 

, The case of a shaft having an intermediate C 
between the two end supports A B—Fig. 8—may be 
solved on similar lines. The correctness of the 
following method is perhaps more likely if the inter- 
mediate is a swivel bearing, though the usual clearance 
between shaft and brasses is sufficient to permit of 
the development of the fundamental vibration. 
Let acbd be the deflection diagram for the shaft as 
loaded, supposing the support C removed. Let 
egfk be the deflection diagram for the unioaded 
shaft with a single concentrated load of any magnitude 
acting upwards at the point C. Combine the diagrams 
so as to make the deflection at C zero ; that is, suppose 
cd =a.gh, then make any ordinate in the lowest 
diagram such as nr equal to wv — a. pq, setting 
negative values above the base line kl. In applying 
the formula :— 

_ 30 g> Wa 

tg z>Wws 

values of §—that is, of nm r—must be reckoned positive 
when measured below ane negative when above the 
base line kl. The nodes may be taken at the middle 
of the bearing C but towards the outer ends of the 
bearings Aand B. A case of four bearings may be 
worked similarly. Rigid couplings connecting two 
parts of a shaft may be included if the relative stiff- 
ness as compared with that of the shaft is known. 
Always remember that there is a constant tendency 
of the actual whirling speed to gravitate downwards. 


N 








GERMANY’S PREPARATIONS FOR “AFTER 
THE WAR.” 


(From our Swiss Correspondent.) 


BERNE, June 10th. 

ScaRcELY any German or Austrian technical 
journals are now allowed to enter Switzerland or 
any other neutral country, despite their being severely 
censored before going to press. Needless to say, 
no publications are more strictly watched than those 
dealing with engineering. Nevertheless, occasionally 
I am able to obtain some news both from Germany 
and also from Austria concerning what is being done 
or contemplated there in engineering circles. 

The most important project, the realisation of 
which seems now certain, is the construction within 
a short time of a waterway, navigable for vessels of 
considerable size and tonnage, from the Danube to 
the Main and the Rhine. Once this was accomplished 
there would inevitably arise the questions of the 
necessity of a connection with the Elbe or the Weser, 
of making the Danube navigable as far as Ulm, and 
then connecting with the Lake of Constance, as far 
as which the Rhine would be canalised. One of the 
great objects of the Germans in carrying out this 
project would be, as they frankly admit, to become 
more independent of England as regards communica- 
tions, and to divert the great stream of traffic east- 
wards. Moreover, the Danube-Main-Rhine canal 
would further that much-caressed idea, ‘‘ Central 
Europe,” the union of the Central European States, 
industrially, politically, and economically. A sketch 
map shows the positions of the rivers named. 

Apparently Bavaria also, whether with or without 
prisoners of war labour is impossible to ascertain, 





has so far advanced in the utilisation of her various 
lakes and other water-power that she hopes at 
the end of the indefinite period known as “ within 
measurable distance of the conclusion of peace,” 
all the sources of water-power in the kingdom will 
be available for the generation of electricity. The 
Rhine-Danube canal, however, is an undertaking of 
such magnitude as to throw entirely into the shade 
the utilisation of Bavarian water-power for electrical 
purposes. Well might it be called “ a turning point 
in German policy with regard to inland waterways.” 

At the beginning of this year an important meeting 
was held at Niirnberg, attended by commercial men 
and representatives of trade and industry generally, 
not from Bavaria, Wiirttemberg, and Baden only, 
but also from North Germany, and by a number of 
members of the Bavarian Diet as well. The principal 
subject of discussion was the commercial, political, 
and military importance, not to say necessity, of 
this very proposal, the connection by water, for 
steamers of large tonnage, of the Danube and the 
Rhine. A lengthy resolution was passed, insisting 
upon the desirability of speedily executing this 
project, and asserting that the main stream of 
German trade and communications must not be in 
future exclusively dependent upon overseas com- 
munications. 
the fatherland against future attacks,’ it was laid 
down, ‘‘to maintain and revive our trade and eco- 
nomic life which is now compelled to seek new sources 
of supply and fresh outlets, it is primarily necessary 
not only that there should be economic rapprochement 
between the allied countriesin the East, but also that 
the means of communication between West and East 
should be developed.”’ To this assemblage of German 
commercial men and politicians in Niirnberg there 
appeared no better way of achieving these ends than 
to construct a thoroughly modern waterway, for 
large vessels and capable of coping with an extensive 
traffic, from the Rhine vid the Main to the Danube, 
and along the Danube to the Black Sea, with connect- 
ing canals everywhere running to all the States of 
South and Western Germany. 

Included in these German proposals is one that, 
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before Europe is re-arranged by the Peace Treaty— 
whenever that may be concluded—negotiations 
should be completed with Austria-Hungary concern- 
ing a navigation treaty, which is to remove all obstacles 
which might stand in the way of the realisation 
of the Rhine-Danube canal. All existing docks, 
ports and harbours are to be enlarged, canal dues 
settled and lowered, and both Austria and Germany 
put upon an equal footing as regards the use of the 
Danube for large vessels. In the peace treaty the 
freedom of navigation on the Danube is, according 
to the Germans and Austrians, to be placed upon a 
new basis—it is not stated what basis. The German 
Government, it is expected, will lend the project 
financial support. The old Main canal and the 
stretch between Regensburg and Ulm is to be im- 
proved, while the question of freights will have 
eventually to be settled with the railway companies 
interested. 

The Germans behind the front are obviously not 
idle, and are laying countless plans and forming 
countless projects for the period “‘ after the war.” 
They are even discussing utilising the special war 
rolling-stock, of which they and the Austrian railways 
now possess so much, for commercial purposes after 
the war. For example, the ambulance trains, 
infection trains, hospital trains, kitchen trains, 
provision trains, carriages for consumptives, ammu- 
nition wagons, &c., are all to be put to some 
use or other. The bath and disinfection trains, it is 
suggested, by means of which 2400 soldiers can have 
a bath and have their clothes disinfected and cleansed 
in a single day, might be very suitable, with perhaps 
but little modification, for long distance trains de 
luxe, at any rate the bath compartments might. 
It is pointed out that passengers able to travel by 
these trains would willingly pay extra for bath 
tickets, the expense of the bath compartments being 
thus easily recouped. 

The Austrians and Germans as a rule believe or 


“To ensure the military defence of. 





pretend to believe that the war will be followed by 
a period of immensely enhanced prosperity, when 
there will be a far greater demand for than supply 
of labour, and when production in every department 
of commercial life will be proceeding with the utmost 
speed. It is suggested, therefore, that coal should 
be supplied to the various industries with some 
regard to their relative importance to the community 
in general, just as now in Austria those industries 
important to the army have precedence over others 
when it comes to securing rolling-stock for trans- 
porting their coal supplies. So much is this period 
of intense prosperity, this ‘‘ trade boom,’ counted 
upon by Austrians, that it is even suggested making 
greater use of high-tonnage trucks, to provide quick 
unloading depéts at the principal railway stations, 
and to fit a considerable number of goods trucks 
with automatic unloading machinery, so as to save 
labour. Many of the buildings now used for army 
purposes it is proposed to utilise after the war for 
manufacturing purposes. 

A trade war against the United Kingdom anc 
British Dominions generally is to begin the moment 
hostilities cease. No one should be under any 
delusion on this point: the Germans and Austrians 
expect to be fought and expect to fight commercially, 
after the fighting on the battlefields is over. In 
England some people may imagine that both the 
Central Empires have had enough of war in every 
sense of the phase, but judging from the occasional 
speeches of statesmen which I read, and from many 
other signs, this is as far as possible from being the 
case ; and both the Central Empires, Austria under 
the direction of Germany, are busy already, and have 
long been busy preparing for the commercial fray. 
Throughout the British Empire this aspect of affairs 
should be kept constantly in view, and our whole 
commercial policy directed accordingly. 








THE ELECTRIFICATION OF ISOLATED 
FACTORIES. 
No. X1V.* 


In factories where there are heavy load fluctuations 
and the load factor is poor the installation of a 
battery plant often results in a wonderful gain in 
economy and improved operation generally. An 
engine handling a fluctuating load must be sufficiently 
powerful to deal with the maximum demand, which 
may occur frequently or only at fairly long intervals. 
An engine and boiler working under such conditions 
is not economical for the reason that the horse-power 
produced over a given period is below the rated 
output of the plant. But the provision of a battery 
and reversible booster will overcome the difficulty, 
since the battery will take the peak loads, 
leaving the engine to deal only with the average 
demand. The constant load on the generating plant 
may be very much below the maximum load, and 
the size and cost of the plant are consequently 
smaller than they would be in the absence of the 
battery and reversible booster. Moreover, as the 
engine is always fully, or approximately fully loaded, 
it works under the most economical conditions. 
There are now many examples of these reversible 
booster and battery installations working in con- 
junction with electric generating’sets, one of the 
most interesting, though not by any means one of 
the largest, being at the Glanmor Foundry and 
Engineering Works, Llanelly, where the work is 
of a somewhat heavy nature, consisting mainly of 
mill housings, beds and rolls. The works were 
originally driven by a 120 horse-power engine 
directly coupled to the line shafting, but,as in the 
year 1905 extensions became necessary, electric 
driving was introduced into the old and new shops, 
and for the supply of power a 100-kilowatt high-speed 
steam set working at a pressure of 100 lb. per square 
inch was installed. Further extensions were after- 
wards made, the aggregate horse-power of the 
motors, which range from 5 to 60 horse-power, now 
being 424. In the turning and fitting shops a 
separate motor is provided for each line of shafting, 
and all the travelling cranes in the works are elec- 
trically driven. In all there are seven cranes, one 
rated at 40 tons, one at 30 tons, two at 20 tons, one 
at 15 tons, and two at 10 tons. For the driving of a 
compressor supplying air to various pneumatic tools 
a 60 horse-power motor has been installed. There 
is also an electric arc welder. 

These various load components combine to produce 
a total load with wide and rapid fluctuations, and the 
curve, Fig. 82, reproduced from a recording ammeter 
chart, shows the extent of these fluctuations in the 
generator load some four years ago, and before the 
installation of a battery and reversible booster. “The 
curve indicates clearly the bad load factor of the 
generating plant. At about the time just mentioned 
a new steam generator with an output of 250 kilowatts 
at a pressure of 110 volts was put down, and an order 
placed with the Chloride Electrical Storage Company, 
Limited, for a battery and “ Entz” automatic 
reversible booster to handle the peak loads, and the 
very effective manner in which it accomplishes this 
is shown by the curve—Fig. 83—which shows that 
the load on the generator is now very steady. The 
voltage, moreover, is also very steady, as shown in 
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the curve—Fig. 84. Three other curves—Figs. 85, is due very largely to the are welder, which gives rise | C.—They will devise means of establishing a 
86 and 87—show the currents taken by the air com- to peak loads of from 400 to 500 ampéres ; to the | system enabling contracts entered into with enemy 
pressor, cranes and are welder respectively, and it | air compressor, which takes 250 ampéres when it | — 4 perl nce Ny national interests to be 
will be seen that the peaks are very significant, |starts, and to the various crane circuits. The | a ee saucy : 


especially in the cases of the cranes and welder | present load curve of the generator—Fig. 83—shows i 
circuits. | clearly that all the fluctuations are absorbed by the | Business undertakings owned or operated by enemy 
The principle of the Entz booster has been | battery and booster, hence the engine and boiler | ear in oo page serra of er Allies will ac gd —- 
described in these columns on a_ previous occa- | plant operate throughout the day at constant load. | ted or placed under control ; measures will be taken 
. . . ay : shee ; Nc for the purpose of winding up some of these undertakings 
sion, and here it only need be dealt with very | On page 521 four views of this installation are given. a . : B 
: . : a “A : ; ‘ a : and of realising their assets, the proceeds of such realisa- 
briefly. In Fig. 88 the connections for an ‘‘ Entz” | The battery shown in Fig. 91 consists of 60 “ Plantide | tion remaining sequestrated or under control. 
booster are shown. The current load to be | accumulator cells,’’ in lead-lined wooden boxes. | IL. 
regulated passes round the solenoid S', which | At the one-hour rate the. capacity of the battery is) 4, audition to the export prohibitions which are neces- 
controls by means of a lever the carbon resistances 700 ampére-hours, and at the ten-hour rate 1400) sitated by the internal situation of each of the Allied 
C P,andC P,. When the core attached to the lever ampére-hours. It is large enough to provide during | countries, the Allies will complete the measures already 
is drawn into the solenoid the carbon discs of the | overtime periods current for working a few motors | taken for the restriction of enemy supplies, both in the 
resistance C P, are compressed, and when the spring | after the generator is shut down, and also to supply | Mother Countries and in the Dominions, Colonies, and 
S, overcomes the pull on the core, as result of areduced | current for whatever lighting is required on such | Protectorates: ; 
1. By unifying the lists of contraband and of export 


load, a compression force is applied to the resistance | occasions. To compensate for line drop regulating | rohibiti a tuatticinhabtie ter ebaktictinn tie eapoct 
C P,, whilst the compression on the other discs in | cells are provided. As these cells are not required ee a eT ee 

. : ; of all commodities declared absolute or conditional 
the resistance C P, is released. The two resistances | when the booster is working automatically during Ns ontraband ; 
are coupled up in the same way as the arms of a shop hours a small auxiliary booster for charging By making the grant of licences for export to 
Wheatstone bridge, the field of the exciter which the end cells is coupled up in line with the usual BB countries from which export to enemy terri- 
energises the booster fields being connected in that | three machines composing the Entz booster. The tories might take place conditional upon the exist- 
































Fig. 82—GENERATOR LOAD BEFORE BATTERY WAS INSTALLED 
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Fig. 84—GENERATOR VOLTAGE 








Fig. 86—CRANE CIRCUIT Fig. 8.-CURRENT TAKEN BY ARC WELDER 











part of the circuit usually occupied by the galvano- | latter, together with the auxiliary booster, is shown ence in such countries of control organisations 
meter. Obviously the direction in w hich the current |in Fig. 89. Except in cases where a considerable approved by the Allies; or, in the absence of such 
flows in the exciter field winding is dependent | percentage of the total capacity of the battery has oencatie at a vars paps poco 4 
upon which of the two resistances CP, and C P, | been discharged after the reversible booster has been by ihllied Geneular ciicete ‘ne. P ete satan 
is compressed. The strength of the current, | shut down, the battery can be re-charged during ordi- x B : 

moreover, is dependent upon the amount of | nary working hours, while at the same time it takes iceeatihaieer Miaitaiaih viata tide Maiaiiai dels eonitanitian, 
compression. The relative strength of the pull at | automatically the momentary fluctuations of the INDUSTRIAL, AGRICULTURAL, AND MARITIME RECON- 
either end of the lever determines which carbon | load. Distribution is effected by solid bare overhead | srrucrion or THE ALLIED COUNTRIES. 

resistance shall be compressed at a given load, and | conductors, each feeder having an ammeter and a L 

in turn the strength and direction of the current | circuit breaker. Fig. 92, on page 521, shows the The Allies declare their common determination to ensure 
flowing in the exciter field. As the field of the booster | generating plant, and Fig. 90 the switchboard, con- | the re-establishment of the countries suffering from acts 
is fed from this exciter, it is evident that the strength | sisting of enamelled slate panels, with the Entz carbon | of destruction, spoliation, and unjust requisition, and 
and direction of the booster’s voltage will be con- | regulator on the right-hand side. The amount of | decide to join in devising means to secure the restoration, 


to those countries, as a prior claim, of their raw materials, 
industrial and agricultural plant, stock, and ‘mercantile 
fleet, or to assist them to re-equip themselves in these 


trolled in‘a like manner. To prevent lag in reversing, | coal consumed per week has been reduced from 45 
| tons to 28 tons since the works were electrified, and 
































—{ = {F ‘the total cost of fuel per unit generated is .34d. tennant 
S | The cost of repairs to the various motors is practi- ies II. 
Zs. cally negligible, amounting altogether to not more| Whereas the war has put an end to all the treaties of 
, | than £10 per annum. commerce between the Allies and the Enemy Powers, 
and whereas it is of essential importance that, during the 
2 period of economic reconstruction which will follow the 
ead cessation of hostilities, the liberty of none of the Allies 
S2 THE TRADE WAR. should be hampered by any claim put forward by the 
Enemy Powers to most-favoured-nation treatment the 
Exciter | THE recommendations of the Economic Conference of | Allies agree that the benefit of this treatment shall not 
Field | the Allies held at Parison the 14th, 15th, 16th, and 17th | be granted to those Powers during a number of years to 
| inst. were issued on Tuesday by the Board of Trade. be fixed by mutual agreement among themselves. 
| They are as follows : During this number of years the Allies undertake to 
| The Representatives of the Allied Governments have | assure to each other so far as possible compensatory out- 
" it i it a * | decided to submit for the approval of those Governments | lets for trade in case consequences detrimental to their 
| the following resolutions :— commerce result from the application of the undertaking 
Fig. 8S—CONNECTIONS FOR ENTZ BOOSTER A referred to in the preceding paragraph. 
. ‘0 . = ae MEASURES FOR THE War PERIOD. at. 
the exciter ; is designed to give three times the x The Allies declare themselves agreed ‘to conserve for 
excitation voltage necessary to produce the desired ; the Allied countries, before all others, their natural re- 
voltage across the booster armature, the carbon The aws and regulations prohibiting trading with the | .ources during the whole period of commercial, industrial, 
regulator automatically throttling the current when Mee i be brought into accord. agricultural, and maritime reconstruction, and for this 
the correct boost has been acquired. The load to ale Wid ay a : . | purpose they undertake to establish special arrangements 
sn dient witli bet t sags Nee A.—The Allies will prohibit their own subjects £0 facilibate the ditelGhanve ‘of these tescurces 
© dealt with by the generator can be adjusted to any and citizens and all persons residing in their terri- 8 ‘ 
desired amount by the tension of the spring §,, tories from carrying on any trade with: IV. 

- shown at the left end of the lever. By means of the 1. The inhabitants of enemy countries whatever In order to defend their commerce, their industry, 
hand wheel this adjustment can be altered from their nationality. their agriculture, and their navigation against economic 
time to time to meet changes in the load, so that 2. Enemy subjects wherever resident. aggression resulting from dumping or any other mode 
the battery can either float, give a continuous peak 3. Persons, firms, and companies whose business | of unfair competition, the Allies decide to fix by agree- 
discharge, or take in charging current, whilst always is controlled wholly or partially by enemy subjects | ment a period of time during which the commerce of the 
taking care of the momentary load fluctuations. From or is subject to enemy influence and whose names are | Enemy Powers shall be submitted to special treatment 
th nak tii aieadenieaiie , db f included in a special list. : and the goods originating in their countries shall be sub- 

© curve—# ig. showing the generator load before B.—They will prohibit the importation into their | jected either to prohibitions or to a special régime of an 
the reversible booster was installed, it will be seen territories of all goods originating in or coming from | effective character. 
that the fluctuations amount to 1000 ampéres. This enemy countries. The Allies will determine by agreement through diplo- 





521 


SLOUS DPNILVAENAD BZHL—C “314 


KUGLLVA AHL—16 ‘3s 











a. os cy 
hae 





UMLSOOM AIMISHAATA AHL—68 “3 


THE ENGINEER 





, ‘61g *Snd oe woydssosop 407) 


Jone 23, 1916 


















522 





THE ENGINEER 





June 23, 1916 





matic channels the special conditions to be imposed 

during the above-mentioned period on the ships of the 

Enemy Powers. 
¥. 

The Allies will devise the measures to be takén jointly 
or severally for preventing enemy subjects from exer- 
cising, in their territories, certain industries or professions 
which concern national defence or economic independence. 


Cc. 


PERMANENT’ MEASURES OF MUTUAL 

COLLABORATION AMONG THE ALLIES. 

x 

The Allies decide to take the necessary steps without 
delay to render themselves independent of the enemy 
countries in so far as regards the raw materials and manu- 
factured articles essential to the normal development of 
their economic activities. _ 

These measures should be directed to assuring the inde- 
pendence of the Allies not only so far as concerns their 
sources of supply, but also as regards their financial, 
commercial, and maritime organisations. 

The Allies will adopt such measures as may seem to 
them most suitable for the carrying out of this resolution, 
according to the nature of the commodities and having 
regard to the principles which govern their economic 
policy. 

They may, for example, have recourse either to enter- 
prises subsidised, directed, or controlled by the Govern- 
ments themselves, or to the grant of financial assistance 
for the encouragement of scientific and technical research 
and the development of national industries and resources ; 
to Customs duties or prohibitions of a temporary or per- 
manent character ; or to a combination of these different 
methods. : 

Whatever may be the methods adopted, the object 
aimed at by the Allies is to increase production within 
their territories as a whole to a sufficient extent to enable 
them to maintain and develop their economic position 
and independence in relation to enemy countries. 


Il. 

In order to permit the interchange of- their products 
the Allies undertake to adopt measures for facilitating 
their mutual:trade relations both by the establishment of 
direct and rapid land and sea transport services at low 
rates and by the extension and improvement of postal, 
telegraphic, and other communications. 

IIT. 

The Allies undertake to convene a meeting of technical 
delegates to draw up measures for the assimilaton, so far 
as may be possible, of their laws governing patents, indica- 
tions of origin, and trade marks. 

In regard to patents, trade marks, and literary and 
artistic copyright which have come into existence during 
the war in enemy countries, the Allies will adopt, so far 
as possible, an identical procedure, to be applied as soon 
as hostilities cease. 

This procedure will-be elaborated by the technical 
delegates of the Allies. 


ASSISTANCE AND 


D. 

Whereas for the purposes of their common defence 
against the enemy the Allied Powers have agreed to 
adopt a common economic policy on the lines laid down 
in the Resolutions which have been passed, and whereas 
it is recognised that the effectiveness of this policy depends 
absolutely upon these Resolutions being put into opera- 
tion forthwith, the Representatives of the Allied Govern- 
ments undertake to recommend their respective Govern- 
ments to take without delay all the measures, whether 
temporary or permanent, requisite for giving full and 
complete effect to this policy forthwith, and to communi- 
cate to each other the decisions arrived at to attain that 
object. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


AERO ENGINE WEIGHT AND MAXIMUM RANGE OF 
FLIGHT. 
Sir,—It is well known that the energy required for the pro- 
pulsion of an aeroplane is approximately given by 
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Where W = total weight of machine. 
Y gliding angle in radians. 
¢ = horizontal distance in flight. 


In (1) the body resistance has been neglected. 

Although the weight per brake horse-power of an aero engine 
is of primary importance when questions involving rapidity of 
ascent, speed of flight, and an easy gliding angle arise, it is at the 
same time as well to remember that there is another factor 
also deserving consideration which is affected not only by the 
weight per brake horse-power of the engine, but also by its total 
overall efficiency. This factor is the maximum range of flight. 
If, therefore, in‘order to obtain increased overall efficiency. it is 
necessary to increase the engine weight, the question arises as 
to what is the ‘relationship between increase of weight and in- 
crease of efficiency before an increase in maximum range of 
flight can be expected. 

In the following investigation into the relations between weight, 
efficiency and maximum range, the followifig symbols will be 
used :- 


W = total inclusive weight of aeroplane in pounds. 
Wn weight of aeroplane, less engine and fuel. 
@, weight of engine, with all auxiliaries, less fuel. 
E energy available; in foot-pounds, in fuel carried. 
Cc calorific value of fuel carried, in foot-pounds per pound. 
n overall efficiency. : 
L = maximum range of flight. 
Evidently W =m + we + o 
E 
and L= od - bce ow 
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Suppose now that the engine weight is increased to y times 
its former value in order to obtain a thermal efficiency a times 
its first. Such a case is interesting, in so far as it is well known 
that engine efficiencies can be increased by certain modifications 
introducing increased.weights. In this case, let 


ik 
om +o = 7: 
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.*. L (before the increase) = 
we y (x 4 


. from (2) 
1) 


and L (after the increase) = L}. 
nak 
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Therefore increase in length of maximum range— 
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(w+ y)(w@ +1) J 7 we 
. from (3) it appears that if increased efficiency under con- 
dition of increased weight is to give a greater maximum range 
@ must be groater than - + , E darcare a ee 
Thus, if engine weight is increased by 100 per Cent., @.e. 
(wv = 2) and if = 4 (a normal value), then— 


6 
a must be greater than — 
5 


must be greater than 1. 2. 


i.e., efficiency must be increased 20 per cent. Other cases may 
be taken, expression (4) indicating the limitations imposed upon 
simultaneous increase of efficiency and weight. 

Manchester, June 5th. W. J. WaLKer. 


LABOUR AFTER THE WAR. 


Srr,—Much is being said and written about trade after the 
war, but hardly sufficient attention is being paid to the purely 
labour aspect of the trade problem. ‘To capture trade, to employ 
our people, and to re-establish our economic position, we shall 
need cheap and large-scale production. We must produce 
_ in greater volume and with more economy than hitherto. 

We have to beat certain competitors in home, foreign and 
colonial markets. We cannot do this unle&s we have willing 
and efficient labour. It rests mainly with our working classes 
whether we are to win or lose in the new ‘trade competition. 
It is therefore mainly to the workers that I, venture, as an old 
workman, trade unionist, and student of industrial economics, 
to address this appeal for a new policy——a new industrialism, a 
new trade unionism, a new conception of the duties of labour. 
When the war is over we shall be faced with a new set Of national 
and international conditions. British labour must adapt itself 
to those conditions or perish! But first let! us glance back at 
the pre-war conditions. In the last twenty years before the 
war about 2,000,000 of our people emigrated, mainly because 
we failed to provide them with adequate employment and 
wages. The flow of emigration increased to a flood of almost 
300,000 a year. It was rapidly approaching the natural increase 
of population. Without this war or some great shock to wake us 
up we should soon have been a declining nation. We were 
failing to hold our own. «The Germans, to name only one 
nation, were beating us in agriculture, manufactures, engineer- 
ing and almost every branch of industrial production at a 
tremendous rate. With double the number of births the 
Germans were not emigrating at one-fourth the rate of we 
British, and on the eve of the war a million foreign workmen 
were employed in Germany. While large numbers-of our 
skilled workers were obliged to emigrate or starve, we filled our 
shops with goods from abroad which might have been produced 
at home by our own labour. And one reason why they were not 
produced here, providing work and wages for British workmen 
was because British labour was not disposed to relax its restric- 
tions and welcome new methods and machines. That employers 
were also guilty of neglect to organise for the promotion of 
trade, and that our Governments failed to protect our markets 
and encourage our industries is quite true; but the point I 
wish to make is that labour has been an enemy to itself, and that 
it will continue such if it does not adopt a new policy. 

In the last ten years before the war more than 100,000,000 
separate, individual working days were lost by strikes in this 
country. That employers were to blame for much of the mischief 
I freely admit. But that by the way. Besides those strikes, 
with their losses of production and trade, we had the most 
selfish limitation of apprentices, unjustifiable opposition to 
machinery, and deliberate restriction of output. Capital was 
discouraged. And it is worth remarking that while our trade 
unionists have stuck tenaciously to an absurd Protectionism in 
labour, they have opposed even a most modified form of true 
Protection for the industries which employ them. They have 
supported organised, subsidised and bounty-fed. German 
“dumping ’’—the worst system of “ blackleg’”’ trading the 
world has ever seen. Alike in the workshop and in political 
life labour must move on new lines in the future. 

One new circumstance we must prepare for is a largely 
increased volume of labour. Unless we prepare for this we shall 
find ourselves in a serious predicament when peace breaks out. 
We shall have millions of unemployed, fierce competition between 
men and women, a beating down of wages, and much bitterness 
and strife. But by careful preparation these evils can be 
avoided. 

Against a loss of, say, half a million men killed or permanently 
incapacitated in the war we shall have perhaps an equal number 
of men hitherto employed in luxury trades seeking fresh employ- 
ment because the demand for luxuries will be lessened through 
larger proportions of our incomes going in taxation, and through 
the high prices of general commodities that will long continue 
as a result of the war wastage. Besides the high taxation the 
stoppage of the current abnormal war earnings will result in a 
sudden decrease in the demand for luxuries. Only by a big 
increase of employment in essential industries shall we be able 
to solve our labour problem. To secure such increase of employ- 
ment capital must be attracted to and encouraged in our pro- 
ductive trades by our workmen showing a willingness to abandon 
their old customs, speed themselves up, and yield the fullest 
possible output consistent with health. The limitation of 
apprentices, the “slow timing ” of work, opposition to machi- 
nery, opposition to female labour, opposition to scientific 
management must cease if British industry is to expand and 
develop and employ anything like all the British labour that 
will be available. 

Women will constitute the chief point in the new labour 
problem. In the first place, many employers who find the 
new women workers serving them so well will not be disposed 
to dismiss them*after the war. And there is no economic or 
moral reason why women should not be employed in suitable 
occupations, In the national interest there is every reason why 
they should be employed in suitable and useful trades, increasing 
our wealth and our surplus of goods for export. » Secondly, 
large numbers of the worhen who have engaged in various 
wage-earning occupations on account of the war will not wish 
to give up their work and independence when peace returns, 
And as these women have come forward to serve the country 
in its hour of trial it: would be grossly unfair and un-English 
to apply any kind of pressure to get them out of employment 
again, Of course the question of employing returned soldiers 
will remain ; but it must be observed that many soldiers will 
never return, which means fewer husbands and potential 
husbands, and will involve the wider employment ‘of women as 
wage-earners, and that many men who do ‘Teturr to civil life 
will not be content to go back to their office stools: and shop 
counters—to jobs which it is seen can easily be done by. women 
—but will want more manly occupations after their military 
career. Moreover, we shall need to employ all the women we 


reasonably can, as well as the men, to strengthen our industrial 
position and to supply goods at the lowest reasonable prices, 
f our trade unionists oppose female labour after the war they 
will be guilty of a bigger crime against the common good-— 
against their own material interests—than they have been in 
the past by opposing large-scale production in industry, by 
increasing costs and by driving trade and capital out of the 
country. Thirdly, we may expect, and would be well-advised 
to prepare for, an increase rather than a decrease of female 
labour after the war. Not only can we take it for granted that 
many, if not most, of the women who have taken up work 
during the war will wish to remain employed, but it is highly 
probable that many more women and girls will desire to enter 
the ranks of industry and commerce. For instance, the new 
taxation and continued high price of commodities will surely 
lead to the upper and middle classes reducing their staffs of 
servants. The discharged domestics will need other employ- 
ment, and it will be for the good of the nation to have them 
employed in more economically useful work. Again, the new 
conditions—the new taxes and high cost of living—will probably 
cause millions of working-class families ‘to send additional 
daughters out to work for wages. A hugely increased volume 
of labour available for employment will be one of the certain 
results of the war. Concurrently with the need for employment 
for these women and girls there will be need for producing all 
the goods we can for ourselves and for export, the need for pro 
ducing as cheaply as possible, and for re-establishing our 
financial and commercial position. How we shall meet those 
needs will depend largely, if not mainly, upon our trade unions. 
Sheffield, June 20th. E. T. Goon. 


CONVERTING CENTIGRADE TO FAHRENHEIT. 


Srr,—I was much interested in the letter of Mr. A. de Norman- 
ville on this subject in your last issue. Some twenty odd years 
ago I devised a similar method of converting from one ther- 
mometer scale to another, and published it in the Electrical 
Engineer of July 10th, 1896. It was based upon the fact that 
9/5 = 1.8 = 2 — .2, and took the form of the following rule : 

To convert Centigrade to Fahrenheit degrees, multiply the 
former by 2, from the product subtract the same figures moved 
one place to the right-——2.e., divided by 10—and add 32. 

Thus, to convert 73 deg. Cent. to the Fahrenheit scale : 


73 deg. Cent. 
» 


146 
14.6 


163.4 deg. Fah. 


This process can easily be done mentally in most cases, and 
the answer is exact. 

In a similar way, 5/9 = .5555...— .5 |} .05 005 

ve ive 2. 

j 7. 206 

and the rule to convert Fahrenheit to Centigrade is :— 


Subtract 32, divide the remainder by 2, and to the quotient 


add the same figures twice or thrice, moved one place to the 
right each time. 
Thus, to convert 80 deg. Fah. to Centigrade : 
80 deg. Fah. 
32 
2) 48 
4 
2.4 
. 24 


26.64 deg. Cent. 


Obviously the answer must include a recurring decimal, and 
the accuracy of the result can be carried as far as may be wished, 
without further calculation, as the figure which recurs can be 
seen by inspection-—-in this example the figure 6. This operation 
also can be done mentally with ease. It seems to me that my 
method is less complicated, and easier to remember, than your 
correspondent’s, though the latter is more ingenious. The 
same method was published in Nature of November 22nd, 1906, 
from a German periodical, but one of the formule was mis- 
printed. As the printed conversion tables only apply to whole 
numbers, a simple method of converting degrees and fractions 
such as this is often very convenient. 


London, June 20th. Artuur H, ALLEN. 


TRADE TERMS USED IN THE IRON AND STEEL 
MARKETS OF GREAT BRITAIN. 


Srr,——My attention has been drawn to a paragraph appearing 
in the Supplement to THE ENGINEER of the 16th inst. under the 
above heading as follows :—‘‘ Nut and bolt iron is a phrase 
which has recently come into use to replace the term common 
bars to describe the class of iron--very cheap—used in large 
quantities by the makers of railway fastenings and the bright 
nuts and bolts used in the motor trades and by the agricultural 
hurdle makers.” 

If such information is allowed to pass unchallenged it is 
likely to prejudice the various nut and bolt workers in this 
district, and especially large firms, such as ourselves, who are 

gaged in the facture of material for many million railway 
fastenings destined to be used by all the large home railways 
and many abroad. As owners of puddling furnaces and rolling 
mills for iron and steel bars, we are familiar with the term “* nut 
and bolt iron,” but to our mind it conveys a quality equal in 
every respect to “‘ Crown ”’ bars, and means wrought iron having 
a tensile strength of not less than 22/24 tons per square inch, 
with an elongation of 25 per cent. in 8in. 

I have before me as I write the specifications of the large 
English railway companies for iron and steel for use in the 
manufacture of railway fastenings. © I find that for wrought iron 
the quality set forth in the paragraph above meets the case, 
and for steel the specification laid down by the Engineering 
Standards Committee of not less than 35 tons or more than 
40 tons tensile strength, with’‘an elongation of 20 per cent., is 
substantially demanded by all buyers. - Youwill, I think, agree 
that the suggestion that the material used for railway fastenings 
is very cheap is not borne out by the facts. We are also makers 
of large quantities of bright bolts and nuts for motor cars. 
That such bolts and nuts are made from common or cheap 
material is so self-evidently incorrect as to need no refutation 
from me. 





WitiraM BaYuiss, Chairman, 
Bayuiss, JonES AND Bayriss, Limited, 

Wolverhampton, June 19th. . ? 

{Mr. Bayliss’s letter shows the well-known difficulty in defining 
trade terms, and how necessary it is that there should be recog- 
nised meanings, in the establishment of which our Supplemeni 
may prove of some ‘value. “‘ Nut and bolt iron” appears to 
mean something quite different to Mr. Bayliss from what it does 
-on the Midland market, where it is-undoubtedly a relatively 
‘cheap iron. For example, with Marked bars at £10, Crown 
ars at £8 15s., nut_and-bolt iron- stands at about £7 10s.— 
Ep. Tue E.] 





(For continuation of lettere see page 531.) 
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RAILWAY MATTERS, 





Ir is stated that the repairs to the Penistone Viaduct 
of the Lancashire and Yorkshire Railway will be com- 
pleted by August. 

Mr. TonmMAN Mostey, the Chairman of the North 
Staffordshire Railway, who received a peerage in the 
recent Birthday Honours, has taken the name of Baron 
Anslow of Iver. 


From a report presented to the American Railway 
Association at its meeting on May 17th it appears that 
ten automatic train stops are now under test on the 
railways of the United States. 


TxE South-Eastern and Chatham Bill for strengthening 
Charing Cross bridge had, before it left the House of Lords 
Committee, a clause added to it that the work was not 
to be commenced without the consent of His Majesty’s 
Treasury until a period of one year after the war. 


THE new electrical services of the London and South- 
Western Railway between Waterloo and Hampton Court 
were brought into use on Sunday last, the 18th inst. 
There only now remains the Surbiton and Claygate 
section to be finished and then the electrification scheme 
will be completed. 

Tue craftsmen in the shops of the North Staffordshire 
Company have had their pay increased by an award 
of the Committee on Production. As with the companies 
mentioned in this column of our issue of June 16th, the 
advance is at the rate of 1s. per week on time rates and 
24 per cent. on piece rates. 

For some time charges have been made by officers of 
the National Union of Railwaymen that a form of victimi- 
sation was in operation on some railways, as men who 
were prominent in the Union’s affairs appeared to be more 
readily spared for military duties than less energetic 
members. In the presidential address at the annual 
meeting of the Union on the 19th inst. it was stated that 
the Government had appointed a committee, under the 
chairmanship of Mr. G. J. Wardle, which would remedy 
any cause of complaint against employers of unfairly 
using the Military Service Act against their workmen. 


Vistrors from Manchester to North Wales holiday 
resorts are complaining of an apparent increase in railway 
fares; some suggesting that the additional sums are 
really the tax on tickets which Mr. McKenna, the 
Chancellor of the Exchequer, proposed and withdrew. 
A Llandudno return ticket is now 13s. 5d. as against 
lls. 9d. a year ago, and Bangor is 15s. 5d. instead of 
12s. 9d. The explanation, however, is that the lower rates 
were for tourist tickets which, as a war measure, have 
not been introduced this season. A large number of 
Manchester people are, or will be, pleased to find that no 
change has been made in the return fares to Blackpool 
and Southport. 

AccorDING to the Railway Review—the organ of the 
National Union of Railwaymen—the adoption of Daylight 
Saving has effected a noticeable improvement in the 
working of long-distance night goods trains. The extra 
hour of daylight is useful in making up the trains, and it 
brings the goods that are to be dispatched earlier to the 
stations, where they are, as a result of the extra hour of 
light, loaded with greater rapidity. On all hands the 
agreement is now general that the change was a proper 
one and should be made permanent, the eight-hours men, 
in particular, appreciating the alteration. Whatever 
turn of duty these men are on, whether they commence 
the eight hours at 6 a.m., 2 p.m., or 10 p.m., they either 
start or leave work in daylight. 


In view of resolutions being passed at branch meetings 
of the men wherein demands are made for a further 
advance in the war bonus, it is interesting to note that the 
men’s organ, the Railway Review, said recently: ‘‘ We 
have to demonstrate that we are fit to be treated with ; 
that we are equal to abiding by our bargains if we are a 
party to the making of them, and that any frothy clamour 
to induce us to break them but by honourable means 
will be scouted, even as we scout the Teuton and expect 
all decent-minded men to scout him for his meanness 
towards his pledged word.” These remarks refer to the 
fact that when the war bonus was increased in the spring 
of last year the men’s unions signed, on behalf of the men, 
an undertaking that no further increase was to be asked 
for. yi 

THE jubilee of Willesden Station has just passed. Under 
the control of that station there are 60 miles of running 
line and sidings which are controlled by 18 signal-boxes, 
containing an aggregate of over 1000 levers. At Willesden 
90,000 arrival’ goods wagons are dealt with monthly, 
which require 9000 hours of shunting. The six arrival 
running lines and the reception sidings hold 1000 wagons, 
and in all the sidings at Willesden there is accommodation 
for 5000 wagons. © Twenty-four coal trains, each with an 
average of 65 wagons, are shunted by the “‘ hump ”’ every 
24 hours. Every day, between 12 midnight and 6 a.m., 
about 20 trains, each with about 80 wagons, leave 
Willesden for the North. About 2000 wagons are repaired 
monthly in the local shops of the Wagon Department, 
and 3000 tarpaulin wagon sheets are repaired and re- 
dressed in the Sheeting Department. 

In the course of an address on ‘ Thirty-five Years 
Advance in Indian Railway Development,” to the 
members of the East India Association, Mr. Kelway 
Bamber related an incident in the construction of the 
Royal train used during their visit by the King and Queen 
when Prince and Princess of Wales. The train, which 
was the work of native labour, had not been completed 
when it was required to start on a forty-eight hour journey 
to the spot where Lord Curzon, at that time Viceroy, 
was to enter it. Mr. Bamber, however, gave orders that 
it must leave at once, and in order that it might be com- 
pleted in the time five hundted workmen were put into 
it to finish the work on the way. They were working 


right up to the last moment, until information was |) 
received that Lord Curzon’s carriage was coming round |: 


the corner. The workmén then~-hid behind the station 


walls, and Lord Curzon entered ‘the train quite unaware 
that it had only been completed‘ a few moments before. 
‘He knew nothing about it, and I do not think that he 
knows it to this day,” added Mr. Bamber. 














NOTES AND MEMORANDA. 


Tue Builder refers to methods of treating timber elec- 
trically. When current is passed through freshly-cut 
timber a chemical change is stated to occur, which renders 
it more able to withstand attacks of fungi. By using the 
““Nodon”’ process it is claimed that the effect in a few 
hours is equivalent to months of ordinary drying in free 
air. Since moisture assists the flow of electric current the 
process is best applied just after the tree is felled. In this 
way the transit weight is reduced. The electric power 
required is 3 kilowatts to 6 kilowatts per cubic metre. 


AccorDING to Metallurgical and Chemical Engineering 
one of the first commercial plants for decomposing water 
into hydrogen and oxygen was that at Waverley, Newark, 
N.J. The electrolyte used is an aqueous solution of 
caustic potash or soda. Each cell produces per kilo- 
watt-hour 8 cubic feet of hydrogen and 4 cubic feet of 
oxygen. The watts per cell is 800. The purity of the 
electrolytic hydrogen and oxygen is 99.8 per cent. and 
99.6 per cent. respectively. The cost of hydrogen by 
this process is 0.0625d. per cubic foot at a cost per kilowatt 
of 0. 5d. 

The Times Engineering Supplement refers to the expe- 
rience gained at Paisley. The report of the sanitary 
inspector for 1914 shows that a revénue of £428 has been 
obtained from the sale of ‘residual products.’? Some 
of these were as follows: Clinker £224, mortar £48, old 





| tins and scrap metal £110, waste paper £15, other refuse 


£22. During the last two years waste paper and 
broken glass has increased in value, and by the use of the 
vertical shaft type of furnace the working costs of the 
destructor have been* reduced. The prospects for re- 
munerative working appear to be greatly improved. : 


THE Sanitary Record describes an electrical heating- 
system on a large scale, which has been erected in a school.” 


The building has a cubical content of 780,000 cubic feet, 
and a total of 752 kilowatts in heaters is installed. The 
current enters the building at 2200 volts, and is reduced 
to 440 for heating at full capacity, and to 220 when less 
is demanded. The air is heated to 60 deg. by grids auto- 
matically controlled, then washed and humidified, and 
again heated by a second battery of grids. Thermostats 
in each room control dampers. The plant occupies a 
comparatively small space in the basement, and it is 
calculated that the life of the equipment will be five to 
eight times the life of a steam plant. The labour required 
is said to be almost negligible. 

IN a paper read before the Institute of Radio Engineers 
by Mr. B. Liebowitz, on ‘‘ The Pupin Theory of Asym- 
metrical Rotors in Unidirectional Fields,”’ special reference 
is made to the Goldschmidt alternator. The case of a 
simple circuit with periodically varying inductance is 
first examined, then follow cases in which the circuits 
have inductance, resistance and variable mutual induc- 
tance. The solutions are worked out to the fourth har- 
monic in each case, the general solutions being in the form 
of a Fourier series in which each amplitude is an infinite 
series. According to this theory all the currents in low 
resistance stators and rotors, when tuned, tend towards 
infinity, but in practice this is prevented by the variable 
permeability of the iron which upsets the tuning and the 
iron losses which limit the current. : 

Ir is pointed out in a paper recently published by the 
Bureau of Mines that within the past five or six years 
marked progress has been made in Europe in the utilisa- 
tion of various kinds of refuse material not ordinarily 
given much consideration. The manufacturers of gas 
producers report the successful use of a large variety of 
fuels, including wood shavings, wood blocks, sawdust, 
excelsior, coffee husks, rice husks, cocoanut shells, straw 
and spent tan bark. The figures on fuel consumption 
reported by the manufacturers are about as follows: 
With reasonably dry wood (say mixed oak, ash and elm) 
the consumption has been as low as 2 lb. per brake horse- 
power hour; with sawdust the consumption averages 
34 lb. brake horse-power hour ; and with spent tan bark 
containing 50 per cent. moisture it is about 4} Ib. 


A WRITER on electrical disturbances in Electrical Engi- 
neering says lighting may effect a transmission line in three 
ways—by static induction, by magnetic induction, or by 
direct stroke. A charged cloud approaching a line induces, 
by static induction, a charge of opposite sign in the con- 
ductors, and if the cloud suddenly discharges to ground 
the line is left charged to a high potential. This charge 
essays to escape to earth, and, if the line be well insulated, 
it rushes along until it reaches the apparatus connected to 
it, and jumps to earth if there is a weak spot at this point. 
If, however, the insulation is everywhere strong enough 


to prevent discharge, or if the potential of the charge is- 


not high enough: to jump to earth; the charge will osciflaté 
backwards and forwards along” the line, dissipating -its 
energy in ohmic losses and leakage. When a lightning 
discharge takes place’ parallel to a transmission line the 
field set up by the discharge induces a charge in the line 
by magnetic induction. If the discharge be of an oscilla- 
tory nature the induced charge is of the same character, 
and may either jump to ground at a weak spot or damp 
itself out as before. 

IN a recent note to the Faraday Society on the annealing 
of aluminium, Messrs. Seligman and Williams describe 
certain interesting anomalies in the behaviour of this 
metal. Hard-worked aluminium is more readily soluble 
in nitric acid than the annealed metal. On heating the 
hard-worked metal to 125 deg. Cent. a definite change 
in the rate of dissolution is brought about. A sample of 
the hard-worked metal which lost 56 mgr. per 100 square 
em. per 24 hours in 1.42 nitric acid only lost, 39 mgr. 
‘when similarly exposed'after being annealed at 500 deg. 
Cent.—a decrease of 30 per cent. On annealing for 10 
hours at 125 deg. Cent. there was a decrease in the rate of 
dissolution of 5.3 per cent. ‘It was anticipated that if 
the heating’ were prolonged the decrease in the rate ‘of 


‘dissolution might be augmented. This was not found to 


be the case, but, on the contrary, as the heating at. 125 
‘deg. Cent. was prolonged the fall in the‘rate of dissolution 
‘diminished until samples heated for 80 hours at’ 125 deg. 
Cent. showed the same rate of dissolution as, or-even’ a 


‘slightly higher’ rate‘ of* dissolution ‘than, samples which 


had not been heated at all. These facts do not tally com- 
pletely with the observations of other_ workers, 








MISCELLANEA. 





Tue Minister of Munitions has appointed Mr. Ernest 
Newton, president of the Royal Institute of British Archi- 
tects, ina voluntary capacity to advise the Ministry on 
various problems arising out of the stoppage of private 
building operations. 

ACCORDING to information received from the Minister 
of the Interior at Ottawa, the contractors for the Quebec 
Government are preparing to proceed with the construc- 
tion of a dam on the St. Maurice River, in Quebec Province. 
The dam will create a reservoir of approximately 300 
square miles. 

In erecting a new planing machine in an American 
shop the legs were removed and the bed was bedded 
down on to solid concrete blocks which spread out into 
a wide base below the floor level. This is a promising 
plan which might be used with other tools ; it has, how- 
ever, the disadvantage that the tool cannot be moved. 


We hear that the West of Scotland Iron and Steel 
Institute, of 124, St. Vincent-street, Glasgow, have issued 
a list of books relating to the iron and steel industry con- 
tained in the principal libraries in the West of Scotland. 
This is a very useful publication to those in the district, 
and the idea might well be followed in the other principal 
centres of industry. 


GERMANY anticipates that after the war little or no 
petrol will be needed for her automobiles. According to 
the Commercial Motor it is expected that, in its stead, 
there will be a considerable increase in the use of benzene, 
and it is stated that alcohol also is now very commonly 
used, whilst the design of many engines has been altered 
eo “4 to render them suitable for using either of these 
uels, 


REcENTLY the Association known as ‘‘ Women’s Ser- 
vice” has been asked to furnish a dozen timber-fellers to 
cut down trees with an axe and carry logs. It has not been 
possible to find women muscular enough for the work, 
though a few were willing to try. An East End firm 
inquired for.women to limewash their yards, and another 
request was for a woman plumber, and for ambulance 
attendants for the L.C.C. fire stations. One woman for 
whom a plaee’was found is doing well as a carpenter. 


A NEw water supply has been started for the scattered 
district of Newtown, near Biddulph, Staffs. The inhabi- 
tants have hitherto relied for water for domestic pur- 
poses from wells. Some time since an extension of the 
water main was made from the lower part. of Biddulph 
Park. From this point the main has now been carried 
to the highest point of Biddulph Park district, where a 
service reservoir, holding over 3000 gallons, has been con- 
structed, under the supervision of Mr. 8. Gibson, surveyor 
to the Biddulph Urban District Council. 


THE German newspapers announce the requisition by 
the Krupp Company of a site of nearly 1000 acres at Frei- 
mann, which is’ situated close to the Munich suburb of 
Schwabing, for the erection of a new gun factory and 
munition works. It is stated that. the.district of Munich 
has been chosery because it will be possible for the company 
to supply from the works there the great Eastern markets 
more easily and cheaply than from the Essen works, 
and that a minimum of 3000 workmen will be employed. 
It is also reported that the firm of Thyssen have erected 
a large gun factory. 

AccorDING to the British Consul about three-fifths of 
the cement imported into Ecuador used to come from 
Germany. The demand is increasing on account of the 
sanitation work which is in progress in Guayaquil, and 
also on account of the new Municipal Building Ordinance, 
which requires the foundations of all new buildings to be 
constructed of concrete. It is satisfactory to note that 
the superior quality of barrels used by United Kingdom 
exporters greatly reduces the percentage of loss in transit; 
On shipments of cement from other countries the percen- 
tage of loss, through employing weak and inferior barrels, 
often reaches as much as 40. 

Dr. A. C. Cumminc, Lecturer in Chemistry at the Uni- 
versity of Edinburgh, recently gave an address on poison 
gases, with illustrative experiments, in the Morningside 
Church Hall, Edinburgh. The use of gases in warfare 
was, he said, no new thing, but in most civilised countries 
it was regarded as barbarous and inhuman, and had con- 
sequently fallen out of favour. In some of the early 
attacks the Germans had used bromine ‘freely. Soon 
after the war began it was. practicably unobtainable in 
this country, whereas so much of it was produced at Stass- 
furt that'the Gernams ‘had méreé of ‘it than they could use 


Yor sell. - Thére was'good reason to believe that the practice 
sof using poison gas‘ was losing favour with the Germans. 


. THE result of recent arbitration proceedings in which 
Mr. Louis P. Nott, contractor, of Bristol, claimed from the 
Cardiff Corporation a total sum of £34,939 for work done 
and materials supplied in connection with his Llwyn On 
Reservoir contract is that Mr. J. E. Sandeman, M. Inst. 
C.E., who acted as arbitrator, awards the contractor 
£12,361. The Cardiff Corporation is to pay all the costs, 
including the costs of the award and the cost of the print- 
ing. The award leaves it open to the Corporation to 
appeal on certain points of law. The arbitrator accepted 
the contention of the contractor that there was excessive 
supervision and unreasonable refusal on the-part of the 
‘Corporation to allow the contractor to use materials 
which were in acéordance with the contract. 


A party of French professors have just concluded a 
special tour of Sheffield: They were M. Diehl, of Paris ; 
*M. Deperet, of Lyons; M. Picart, of Bordeaux ; and M. 
‘Bigot, of Caen. They were the guests of the Sheffield 
University. Visits were paid’ to the ‘works of Messrs. 
Vickers, and of Messrs. Thomas Firth ‘and Sons. At the 
“Applied Sciénce_Department: of the University Dr. Ripper 
‘revealed the activity. of the University in the direct con- 
struction of war matérial. -'Thé members of the delegation 
expressed the greatest’ satisfaction with their visit to 
‘Sheffield, and -were' espécially ‘impressed with the vast 
‘extension of; the armament works, with the skilful use 


of femalé labour, and with thé general serise of energy and 


vitality which a visit to the great works in the East End 
cannot fail to inspire, 
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ABERDEEN WATER SUPPLY 
MR. C. H. ROBERTS, M. INST. C.E., ABERDEEN, ENGINEER 
(For description see page 515) 











RESERVOIR AT INVERCANNIE WITH HELICAL BAFFLE WALL UNDER CONSTRUCTION 

















THE COMPLETED RESERVOIR, AERATOR, AND FILTER BEDS 
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DEATH. 


On the 13th June, at Rondebosch, South Africa, Hazuirr MicHAKL 
Bratry, C.M.G., V.D., M.I. Mech.E., late Chief Locomotive Superintendent, 
Cape Government Railway. s, and Major, D.E.O.V., in his 65th year. 
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The Coming Economic Struggle. 


Wiru rare but commendable expedition the Board 
of Trade has just published the recommendations 
for the regulation of the trade of the Allies made 
by the Economic Conference which met at Paris 
on the 14th, 15th, 16th, and 17th of the month. 
How far these recommendations are adopted must 
depend upon the respective Governments, and a good 
deal of wrangling over them is to be anticipated. 
There are always plenty of people in the world who 


would rather put up with known evils than incur 


the risk and effort of overthrowing them. There 
are also plenty of people who have a direct interest 
in keeping things as they are, and, finally, there 
is a body of economists who are convinced that any 
radical change in the trade conditions which obtained 
before the war would be madness. These people 
object to any steps being taken to check German 
trade. From these three classes of persons opposition 
must be expected, but on the other hand there is 
in all the Allied countries a very strong determination 
that Germany shall suffer economically for the 
trouble which she has forced upon Europe, and that 
they will mutually help each other, and it is this 
spirit that speaks through the recommendations of 
the Conference. 

The representatives of the Allies recognised that 
proposals suitable for the war period were not only 
unsuitable for the piping times of peace that would 
follow, but that between the two periods there would 
intervene some years given up to reconstruction, 
years in which Belgium and Northern France and 
Serbia would have to be laboriously raised up again 
to their late economic position, and in which Great 
Britain would have to re-adjust her industries dis- 
organised by the conversion of the country into a 
munitions factory, and reinstate her mercantile 
marine. They therefore divide their recommenda- 
tions into three parts. The first deals with the war 
period and is as stringent as the most ardent could 
desire. No Ally subjects or citizens are to have any 
commercial dealings of any kind with enemy 
countries or with the inhabitants of enemy countries, 
whatever their nationality, nor with enemy subjects 
wherever resident. No goods of any kind from 
those countries will be admitted, and steps will be 
taken to cancel contracts. All businesses owned or 
operated by enemy subjects in the territories of 
the Allies will be brought to an end, and more complete 
restrictions than ever will be put on the exportation 
of allied goods to neutral countries which may transmit 
them to the enemy. The obvious comment on these 
recommendations is that they have been before the 
respective Governments for many months already. 
If there were causes which prevented their adoption 
before we trust those causes have disappeared, and 
that they may now be adopted. The second period 
is that which must be devoted to reconstruction. 
In the first place the Allies pledge themselves to 
secure the restoration to the despoiled countries of 
their raw materials, industrial and agricultural plant, 
stock and mercantile fleets, or to help them to 
re-equip themselves; they then agree that for a 
period of years the enemy Powers shall not enjoy 

‘ most-favoured nation” treatment; that they will 
conserve for the Allied countries before all others 
their natural resources, and. will establish special 
arrangements to facilitate the interchange of such 
resources ; steps will be taken to put an end to 
German dumping, and, finally, certain industries 
or professions which concern national defence or 
economic independence will be barred: to the subjects 
of enemy countries in the territories of the Allies. 
In the last section, which is entitled “ Permanent 





measures of mutual assistance and collaboration 
among the Allies,” the Allies agree to take measures 
to render themselves independent of the raw material 
and manufactures of the enemy countries, and to 
encourage trade between themselves by facilitating 
transport and means of communication, and they 
agree to reform of the patent laws. The recom- 
mendations are brought to an end with an appeal to 
the respective Governments “ to take, without delay, 
all the measures, whether temporary or permanent, 
requisite for giving full and complete effect to this 
policy forthwith.” 

The programme thus briefly set forth cannot fail 
to satisfy the desires of even the most exacting. 
It means, virtually, an almost complete boycott 
of German and Austrian trade for a period of years, 
and the establishment of new commercial bonds 
between the Allies. If it can be carried out it will 
mean that the industrial development of the Central 
Empires will be set back, whilst the Allies will enjoy 
between themselves an expanding trade. Germany, 
it is understood, has for some months been preparing 
to wage a fierce commercial war, and it is asserted, 
we fancy with insufficient evidence, that she has 
accumulated huge stocks of material with which 
to flood the markets of the world at break down 
prices as soon as peace is declared. If these recom- 
mendations are adopted and enforced these stocks 
will rot on her hands, for the Allies will refuse to 
purchase them, and it may be taken that Germany's 
maritime commerce will be so interfered with that 
her trade with foreign neutral countries will be 
conducted with far more difficulty than of yore. 
This is but a just retribution for the evil she has 
brought upon Europe. We can imagine that in 
the enemy country, and Germany in_ particular, 
these recommendations will be read with grave 
concern, and their adoption viewed with dismay. 
Neutrals, too, will not fail to grasp their significance. 
As long as there was any reasonable doubt about the 
outcome of the war such a conference could not be 
held, and that it has been held, and that recom- 
mendations of the kind have been made, is the most 
striking evidence yet given by the Allied Powers that 
victory is, at length, assured. 


The Corrosion of Steel. 


Tue paper dealing with the influence of carbon 
and manganese upon the corrosion of steel which 
we print to-day should not be overlooked. Ever 
since the publication of Cushman’s experiments 
and the full development of his theory of corrosion 
it has been pretty generally accepted that manganese 
in steel accelerates corrosion because it sets up 
couples which develop electrolytic action. It is 
practically impossible to produce on commercial 
lines a mild steel free from manganese, and hence 
engineers have been forced to the conclusion that the 
inhibition of corrosion in the material most largely 
used by them cannot be hoped for. Sir Robert 
Hadfield and Dr. Friend, the authors of the paper in 
question, have now shown that Cushman’s views 
are not to be accepted without further careful investi- 
gation. Under certain conditions manganese does 
appear to increase corrodibility, but under other 
conditions it does the very reverse. For example, 
by bringing the manganese content up to as much as 
2 per cent.—more than double that ever found in 
commercial mild steels—corrosion under natural 
conditions is reduced.: At the same time the steel 
becomes much more soluble in dilute sulphuric acid. 

This test appears to throw doubt upon the whole 
of Cushman’s contention, for if electric couples 
were set up when only .5 per cent. of manganese 
was present more couples should be set up “when 
four times that quantity was to be found in the steel. 
Consideration must, however, be given to the con- 
dition in which the higher percentages of manganese 
can exist in steel before any definite decision as to 
the correctness or otherwise of Cushman’s views 
can be expressed. The authors point out particu- 
larly that in manganese steels proper, that is to say, 
steels with a proportion of manganese higher than 
the normal, the manganese exists “ not merely as a 
solid solution, but also in part as a carbide. This 
fact need not, however, trouble us much on practical 
grounds. Theorising about corrosion, fascinating 
as it may be, will not carry us as far as well-organised 
tests. Everyone has known for a long time that 
corrosion is a most complicated process, and very 
much more knowledge of mere facts is required 
before any generalisation can be made. Compara- 
tively recently it has been borne in upon experi- 
menters that the conditions have an enormous influence 
on the results, and that when we have established a 
certain hypothetical sequence of events. it may be 
entirely upset by modifying the conditions. Take, 
for example, the acid test. It has been too generally 
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assumed that the acid did no more than aggravate 
the corrosion. Tests conducted have been 
generally referred to as “ accelerated tests.” There 
is now very good reason for believing that they are 
nothing of the kind, but that reactions of a different 
sort take place. Hence acid tests cannot be regarded 
as a guide to corrosion under normal conditions, 
and it is open to grave doubts even if they are com- 
parable between themselves. Thus, to say a steel 
B is better than a steel A because it shows more 
resistance to acid of x strength is not necessarily 
true, for if the concentration of the acid be changed 
the relative resistance of A and B may also be changed. 
Why this should be so we do not yet know, and 
until we do the only safe course is to employ the 
acid test only when the material tested is to be used 
in acids, and even then to ensure as far as possible 
that a strength of the same order is used. We would 
submit, furthermore, to the consideration of chemists 
the question whether the acid test is a true corrosion 
test at all. In the presence of very dilute acids we 
do generally get the usual phenomenon connected 
with rusting, but in the presence of stronger acids 
rust does not as a rule form, the steel being simply 
dissolved. Is it not possible, then, that even when 
weak solutions are used there is a departure from the 
conditions that obtain under ordinary circumstances ? 
Until this point is definitely settled we-would urge 
experimenters to give up the acid test altogether and 
face the fact that there is no short cut to comparisons 
of corrodibility. 

It will be observed that the test pieces used by 
Sir Robert Hadfield and Dr. Friend are of the usual 
small size employed in the laboratory. Whilst it may 
be impracticable to use large pieces where steels of 
special composition are under consideration, small 
pieces should be avoided as far as possible. Now that 
we are beginning to appreciate the great effect of 
external conditions it becomes more and more obvious 
that there is always the possibility of unexpected 
influences creeping in, and where small specimens are 
used the effect of such influences is increased out of 
all proportion. Wherever possible specimens of 
quite large size and with a large area in proportion 
to their weight should be employed—say, one foot 
square by one-quarter of an inch thick. By so 
doing small local inequalities will cancel out and the 
inevitable difficulties that are met with in cleaning 
and weighing will be removed. We are disposed 
to say that no tests conducted on specimens much 
smaller are trustworthy. They may be useful as a 
guide, but they should be repeated before final 
acceptance upon large pieces exposed unde: the 
normal conditions of service. 


so 








LITERATURE. 


Brassey's Naval Annual, 1916. Conducted by Earl 
Brassey, G.C.B. Edited by John Leyland. 
London : William Clowes and Sons, Limited. 1916. 
Price 10s. 

THE present issue of Brassey’s Annual is described 

as being a “‘ War Edition,’ and it is a well merited 

title. It breathes of war from beginning to end, and, 
as far as we have been able to discover, there is not 
one word of it which would give a grain of help to 
the enemy. It will be remembered that last year’s 
edition was brought out by Earl Brassey and Mr. 

John Leyland, since Lord Hythe—the editor of the 

immediately preceding volumes—was engaged in the 

‘patriotic duty of enrolling and training men for a 

Reserve Regiment of Yeomanry, and in other respon- 

sible work.” This year the preface tells us the same 

tale. Lord Hythe is still engaged in important 
services. for his country, and this year’s volume is 
described as being conducted by Earl Brassey and 
edited by Mr. Leyland. As a matter of fact, owing 
to his absence in India Earl Brassey was precluded 
from taking a very active part in the production of the 
volume, and one misses a sequel to the masterly 
article entitled ‘‘ Considerations on the Causes and the 

Conduct of the present War,” with which last year’s 

issue was commenced. Such an article would have 

been most acceptable. Its place is taken by a short 
introduction from his lordship’s pen. In it, first of 

all, two great wars of the past are reviewed, i.e., 

the War of the Spanish Succession and the struggle 

with Napoleon. As a result of the first—in which, 
by the way, Marshal Villars was driven across the 

North-Eastern frontier of France, and ‘“‘ dug a deep 

trench on the line La Bassée—Ypres, which neither 

of the combatants ever crossed”—we gave up our 
contention as to the Spanish Succession ; Philip of 

France became King of Spain ; we retained Gibraltar 

and Newfoundland—then a barren and _ scantily- 

peopled island ; and our claim to trade in slaves was 
admitted. ‘It was a sorry conclusion to a war 
which commenced with conspicuously _ brilliant 
achievements in arms,’ comments Lord Brassey. 

The struggle with Napoleon ended, he continues, 

‘with not dissimilar results.” ‘In extensions of 

territory the gains of our continental allies were 


‘ 





unimportant. 
changed. Our acquisitions, made at the expense 
of the Dutch, were chiefly’ Ceylon and the Cape.” 
Lord Brassey’s opinion is that the indications are 
that at the end of the present war history may repeat 
itself. ‘‘ Never,’ he remarks, “‘ have such streams 
of blood been shed ; never was there such a lavish 
expenditure of treasure ; never so dire, so tremendous 
a conflict ; never were the results so indecisive.” 
It is clear, therefore, that his lordship is not as 
sanguine, as are some, of a decisive outcome of the 
world war. But has he forgotten that up to now the 
Germans have lost all save one of their colonies, and 
that the last of all is being wrested from her ? And 
does he think that France will be content till she 
again holds Alsace and Lorraine; that Russia ill 
rest with her boundaries as they are at present ; 
that Italy will cry enough till she gains full possession 
of the territories she claims as her own; or that we 
and all the Allies will lay down our arms before 
Belgium, Servia and Montenegro are re-established 
and recompensed for all the horrors they have under- 
gone ? Wethinknot. There must be a decisive issue. 

Passing from this matter, Lord Brassey shows that 
it is a paramount necessity for us to maintain such a 
Fleet as will effectually secure our communications 
with the Daughter States beyond the seas and with 
the countries from which we draw our food supplies. 
It is not an aggressive, but a strictly defensive policy. 
He contends that—at the conclusion of peace 
our shipbuilding votes should be not less than double 
those of any European Power, and that a consultative 
council, consisting of a few officers of the widest 
experience, should be constituted to examine and 
report on the designs of all new ships, to be built in 
accordance with Admiralty policy, before they are 
submitted to the Admiralty Board. ‘‘ Fewer vessels,” 
he says, “would thus be laid down which become 
obsolete before they are launched.’ Going further 
than this and passing outside his original theme, 
Lord Brassey then remarks :—‘‘ The Standing Army 
should be greatly strengthened. Behind the Army 
we should have a trained Reserve, consisting of 
every man of military age capable of bearing arms. 
Such is the rule in the Dominions beyond the seas, 
Such should be the rule in the Homeland.” 

The. excellent summary of the war, which Com- 
mander Chas. N. Robinson contributed to last year’s 
issue is continued, the period now covered being 
that from the beginning of May, 1915, to March, 
1916. The present instalment forms as interesting 
reading as did its predecessor. While it contains 
but little more than intelligent students with all 
ordinary sources of information at their command 
might have pieced together, the whole is welded into 
a consecutive narrative which gives to the reader a 
vivid picture of the naval operations of the year. 

The chapter which follows is written by Mr. 
Leyland, and is entitled “‘ Strategy and the War.” 
It is a critical study which will be perused with 
interest, particularly in the light of recent events. 
The German Naval Authorities, says Mr. Leyland, 
have practised “reticent strategy’’ from the begin- 
ning of the war onward until the date of writing— 
nineteen months after the 
outbreak of hostilities. 


The boundaries of France were un- | 


and oil engines for battleships. Chapter VT., which 
has been written by Mr. Leyland, treats of the 
United States Navy. 

Part II. contains the usual lists of British and 
foreign warships, British and foreign airships, and 
enemy airship sheds. It is explained that with 
regard to the British Fleet it is only possible 
to indicate vaguely the additions made since 
the outbreak of war, and that the purpose kept 
in view has been to “enable readers of the Naval 
Annual to judge of the constant accession of strength 
whieh has been made both to the numbers and 
strength of the Fleet .’ No plans of British 
warships are given this year, but there are the usual 
plans of foreign warships, and these, with a few 
alterations and additions, appear to be exact repro- 
ductions of the plans given in last year’s issue. 

Part III. is devoted to ‘“‘ Armour and Ordnance * 
and ‘‘ Enemy and Neutral Ordnance Tables.” There 
are not, of course, any references to British progress. 
and, as a matter of fact, the letterpress, as apart 
from the tables, is devoted exclusively to what is 
going on in the United States, saving that it is ex 
plained that the gun which was used to bombard 
Dunkirk is now known to have been a 15in. Krupp 
naval gun of probably 45 calibres. 

As was the case last year, Part IV. is concerned 
with official statements which throw light upon the 
conduct of the war. There is first of all ani extract 
from the First Lord’s Speech on the Navy Estimates, 
made on March 7th, 1916. This is followed by “ A 
Note on the Correspondence between Great Britain 
and the United States’’; ‘‘The American Note 
of November 5th, 1915”; ‘‘ Admiralty Statement 
on British Blockade Policy”; ‘‘ The Lusitania 
Finding and German Allegations” ; “* Third American 
Note to the German Government’; “ German Note 
on Submarines in the Mediterranean”; ‘‘ The New 
German Threat” ; ‘Admiralty Statement on 
Instructions given to Armed Merchant Vessels” 
‘Lists of Unarmed Vessels torpedoed”; and 
‘* Official Despatches and Reports on the Operations— 
Dardanelles and Belgian Coast.’ There are also 
lists of warship losses. 

Finally, as an appendix, there are given 
Brassey’s speech made at Bombay on March 17th 
last on the occasion of making a free gift of his famous 
yacht The Sunbeam to the Indian Government for 
the use as a hospital ship, and Captain Lumsden’s 
reply. There are also given a view of The Sunbeam 
in her new capacity and bearing the Geneva cross on 
her side, and a portrait of Lord Brassey at the 
vessel’s helm, the latter having been reproduced from 
a photograph taken in 1914. 


Lord 








THE ROYAL AGRICULTURAL SHOW AT 
MANCHESTER. 
No. I. 

Ow1ne to the services of so many of the chief 
engineering firms in the country being at present 
devoted to the production of munitions, the Royal 
Show which opens in a few days’ time at Manchester 





“It is true,’ he remarks, 
“that one portion of the 
Navy did, indeed, take 
action when the battle 
cruiser squadron of Admiral! 
Hipper issued forth and 
bombarded Hartlepool, 
Whitby and Scarborough, 
but,’ he continues, “ its 
boldness was futile, led to 
its being crippled, and ulti- 
mately brought it within 
an ace of complete disaster. 
This strategy of the 
‘sally’ belonged to an old 
order of German ideas, 
and was thought to have 
been abandoned. In any 
case, it was a feeble stroke 
of ill-directed force.” 
Chapted III., which is 
entitled “‘ Neutrals and the 
War,” has been contri- 
buted by Sir Francis Taylor 
Piggott, who was, until 
recently, Chief Justice of 
the Supreme Court of 
Hong-Kong, and is a high 
authority on the rights of 
belligerents and the posi- 
tion of neutrals. Chapter 
IV. deals with “ Aircraft 














and the Air.’”’ It is, we 
are told in the preface, con- 
tributed by a writer ‘‘ whose 
name cannot be disclosed 
but whose competence is unquestioned.” Certainly 
what he has to say, both as regards airships and air- 
craft heavier than air, is of considerable interest. 
Chapter V.—by Mr. Alexander Richardson—is en- 
titled “The War and some Portents of Naval 
Machinery Design.” It deals, amongst other things, 
with various forms of gearing between the prime 


movers and the propellers, superheated steam, | 


[Fig. 1—GARRETT’S PORTABLE STEAM ENGINE 


will unfortunately not be comparable to most of its 
forerunners in the implement section. Most of the 
chief makers of agricultural machinery have informed 
us that owing to the restrictions imposed by the 
Ministry of Munitions they are either unable or not 
allowed to exhibit, and their allotted stands will 
only be saved from complete emptiness by the dis- 
play of photographs of some of their products, — It is 
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particularly unfortunate for the Royal Agricultural | formance of the shaking and dressing functions. 
Society that the present restrictions should have | Each beater, being reversible, has twice the wear and 
occurred in connection with the Manchester exhibi- | life of an ordinary beater. The drum is entirely 
tion, as the implement section in normal times would | of steel and consequently retains its true balance. 
without doubt have made a special appeal in that |The screen crank blocks carrying the bearings are 
important engineering centre. mounted. on a built-up steel screen crank frame. 

Richard Garrett and Sons, Limited, Leiston, |The dressing operations are greatly assisted by an 
amongst other exhibits, will be represented by the | exhaust fan, which is fitted in addition to the usual 
single-cylinder portable steam engine of which we give | fans or blasts fitted in other types of thresher, and 
an illustration—Fig. 1—on page 526. The makers | which eliminates a large quantity of dust and other 





es 





/qelypigper 








Fig. 2—GARRETT’S FINISHING THRESHING MACHINE 


claim that in this engine the highest pitch of perfec- | foreign matter which would otherwise be blown into 
tion has been reached in saturated steam portable | the thresher. The thresher is also fitted with chaff 
engines. The valve gear consists of a balanced | sifting and bagging apparatus, and is mounted on 
piston valve of Garrett’s improved type, giving a! Garrett’s special combination wood and iron wheels. 
very high efficiency in the distribution of steam, as The Omnitractor Syndicate, Limited, Great St. 
well a most important reduction of internal | Helen’s, London, E.C., will show a 30 brake horse- 
friction. A sensitive automatic expansion gear | power oil tractor in which the designers have en- 
acts upon it, adjusting the cut-off automatically | deavoured to get the maximum tractive effort from 
to suit the load on the engine. The crank shaft | the power available. The frame carrying the engine 
has the web machined from the solid forging and is | and gears is separate from the chassis, so as to relieve 
accurately balanced. The crank shaft bearings | these parts from the stresses imposed upon the main 
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Fig. 3—OMNITRACTOR 30-B.H.P. OIL TRACTOR 


are very wide and ‘massive and of the ‘“‘ chain lubri- | framework. The engine frame and shaft bearings 
cation | type.” A feed-water heater of the tubular are all cast in one piece, and the working shafts are 
type is fitted. The fire-box of the Garrett | carried solid right across the michine, the clutch 
corrugated type. ‘and differential working on sleeves around them, so 

Richard Garrett and Sons, Limited, will also exhibit | that the alignment is never disturbed and the engine 
one of their finishing threshing machines—Fig. 2— and gears form one unit. Accessibility for repairs 
fitted with a Garrett-E‘lis reversible rolled steel | and adjustments has been carefully considered. 
beater drum of unusual weight, which enstres a|The crank case of the engine can be opened readily 
uniform speed ; throughout the machine under the | and the cam-shaft, piston and, if necessary, the crank 
severest conditions, and consequently a proper per- | shaft, clutch and fly-wheel can be removed without 


is 


disturbing the cylinders. The engine is of the twin- 
cylinder vertical type, with cylinders 6in. diameter 
by 9in. stroke and develops 30 brake horse-power 
at about 750 revolutions per minute. A governor 
is provided for controlling the speed when doing 
threshing or other stationary work. The shaft 
are of nickel steel. The gears are all of cast steel 
with cut teeth. - The bearings are of specially hard 
gun-metal, with white metal linings. The clutch 
is of special design, suitable for rough usage, and can 
disconnect the motor from the belt pulley or road 
wheels as required. The chassis and road wheels 
are of rolled steel specially made of ordinary trade 
sizes, so that all repairs or renewals can be carried 
out by any local smith without delay. The rear 
or driving wheels are 5ft. diameter by 16in. tread. 
The front wheels 3ft. 6in. by 6in. wide. The engine 
measures 12ft. 9in. long by 6ft. 6in. wide, and the 
working speeds are 2} and 43 miles per hour. A 
reverse gear is also provided for a speed of 2} miles 
per hour. To enable the engine to move readily 
over uneven ground, a three-point system of suspen- 
sion is provided. 








OBITUARY. 


HAZLITT M. BEATTY. 


THE death on June 13th at Rondebosch of Mr. 
Hazlitt M. Beatty, C.M.G., V.D., M.I.M.E., late 
chief locomotive superintendent of the Cape 
Government Railways, removes a name for many 
years well known in South Africa, perhaps most 
so as “The Old Man.’ When Mr. Beatty was 
appointed assistant locomotive superintendent of the 
Capetown and Worcester Railway in 1874, both line, 
locomotives and rolling stock were toys compared 
with those in use when he left the railway’s service 
in, 1908. The discovery of diamonds at Kimberley 
and gold and other minerals in the Transvaal neces- 
sitated a great increase in speed and capacity of the 
railways. Mr. Beatty was very fond of designing 
locomotives—many of his designs have appeared in 
THE ENGINEER—and within the limits imposed by a 
3ft. 6in. gauge had plenty of scope for his ingenuity. 
When on leave of absence he visited Europe and the 
United States to pick up ideas. When the railway 
was opened from Capetown to Johannesburg, the 1100- 
mile trip took about 72 hours, but his latest engines 
enabled it to be done in 36 hours. Not a great speed 
at first sight until it is remembered that the railway 
is only 3ft. 6in. gauge, the whole journey is a climb 
first from sea level to the Karroo, 4000ft. and then up 
"to the 5000ft. of the Rand, banks up 1 in 40 being 
quite common, as well as difficulties with “ brac”’ 
water, which has to be purified before it can be used 
in the boilers, and sometimes bad coal. Some of 
Mr. Beatty’s engines were used on Lord Kitchener's 
desert railway in the Soudan for bringing the army 
up to the battle of Omdurman; Lord Kitchener 
having asked Cecil Rhodes to lend him some of the 
Cape Government engines. An ardent Volunteer, 
Mr. Beatty was Lieut., Captain, and Major in the 
Duke of Edinburgh’s Own Rifle Volunteer Regiment. 
When the South African War broke out in 1899 the 
Cape Colony feelings were not all friendly to us, and 
if it had not been for the hard work of Mr. Beatty 
and other British railway officials, the task of moving 
an army 700 miles on a single line, keeping them fed 
and supplied in a partially hostile country, might not 
have been possible. 

Mobile heavy artillery being required, Mr. Beatty 
designed and had made in the Salt River shops 
railway trolleys on which 6in. and 29-ton 9.2in. guns 
were carried and fired, for which he received letters of 
thanks from Lord Roberts and Lord Kitchener. 

Towards the close of the war, when our brave and 
virile enemy (many of whom are now fighting on our 
side) were threatening Capetown, Major Beatty was 
appointed Commandant of Ceres and told to defend it 
with a half battalion of “‘ the Dukes,” nearly all his 
own railway men. On peace being proclaimed he 
received the honour of a C.M.G., the meda! being 
handed to him by King Edward. 

When the Union of South Africa was made, and the 
Cape Government Railways merged into the South 
African system, Mr. Beatty retired on his pension, 
but for some time afterwards was employed on com- 
mittee and other work. He was very popular with 
his men, and was ever ready to help them with his 
sympathy and his purse when sickness or misfortune 


befel them. 


A. E. S. MINETT. 


Many old students of the City and Guilds Engineering 
College will be sorry to hear of the death in Rangoon, at 
the early age of thirty-one, of Albert Ernest Sculthorpe 
Minett, the beloved and only child of the late Alfred 
Minett, of Pinchbeck Hall, and Mrs. A. E. Minett, of 28, 
Bramham-gardens, S.W., executive engineer in the 
Public Works Department, Upper Burma, where he was 
much esteemed both socially and professionally. He did 
good work at.the Chinese frontier, and was much appre- 
ciated by his superior officers, who were sorry to lose a 
young man who had such a brilliant career before him. 
He managed the natives with tact and kindness, and took 
a delight in making them happy. 
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ADJUSTABLE SPEED INDUCTION MOTORS. 


A DISADVANTAGE of the ordinary induction motor, as 
all electrical people know, is that it does not readily lend 
itself to wide speed variation. It is certainly possible to 
obtain with a slip-ring machine any desired speed by 
inserting resistance in the rotor circuit, but when motors 
are run for long periods at reduced speeds this method is 
very wasteful. 

A new motor, invented by Mr. F. Creedy, is capable of 
running at a number of speeds and works economically 
under all conditions. From the diagrams—Figs. 1 and 2 
—the principle will readily be understood. The machine 
has a squirrel-cage rotor and a drum-wound stator or 
primary which is divided into a number of sections which 
can be connected star or mesh fashion. From each section 
a lead is brought out and connected through a controller 
to a phase converter consisting of a specially wound 
transformer, the function of which is to convert the two 
or three-phase current taken from the line into a number 
of phases equal to the number of sections in the motor 
winding. It is possible by manipulating the controller to 
vary the phase difference between adjacent sections of 
the stator winding in such a way as to produce any desired 
polarity. From Figs. 1 and 2 it will be seen that the 
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Fig. 1—TWO AND FOUR-POLE, {CONNECTIONS 
particular winding shown has thirteen terminals connected 
to a phase advancer, giving thirteen phases, and the 
connections can be arranged to give two, four or six poles. 
If every terminal of the motor be connected in order to 
the corresponding terminals of the phase converter, as 
shown on the left of Fig. 1, the phase difference between 
the adjacent sections of the motor will be the same as 
that of adjacent sections of the phase converter, that is, 
in the case shown, 360 divided by 13, when the motor 
will run as a bi-polar machine. If, starting from a given 
point, the motor terminals are connected to every 
second converter terminal, as on the right of Fig. 1, 
the phase difference between tlhe sections will be 
doubled and the motor will operate with four poles. 
Similarly, if the motor terminals are connected to every 
third-phase converter terminal—see Fig. 2—the phase 
difference between adjacent sections will be tripled and 
the motor will operate with six poles, and so on. 

In all eases, if the number of sections be properly chosen, 
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Fig. 2—SIX-POLE CONNECTIONS 


one converter lead goes to one, and one only, of the motor 
terminals, so that all terminals of both motor and phase 
converter are always in use irrespective of the number of 
poles with which the motor is working. The advantages 
claimed for this arrangement are:—(1) It is possible 
to build variable-speed machines in all sizes without 
incurring commutating troubles and, in fact, without 
departing from standard induction motor practice. (2) The 
well-known advantages of the standard induction motor, 
such as a squirrel-cage or slip-ring motor, are retained, viz., 
the capability of satisfactory service under the roughest 
and dirtiest conditions. (3) Although more terminals 
and wiring are used than in single-speed three-phase 
motors, the wiring is correspondingly reduced in section, so 
that the total cross-section of the copper in the winding 
is exactly the same as in a standard machine, and 
has only half the section required for a two-speed 
machine with two separate windings. (4) The whole 
of the stator winding is always in use, so that there is no 
dead copper on the stator, as in a two-speed motor with 
two stator windings. (5) It is possible to offer a large 
number of speed steps from six in the 15 horse-power 
size up to nine in the 100 horse-power size, and even more 
in the larger sizes. (6) The controller and phase con- 
verter form a separate unit, which can be rlaced at any 
convenient distance from the motor. (7) The difficulty 





in connection with starting squirrel-cage motors is entirely 
overcome.. Three to one-speed range machines of the 
squirrel-cage type can be guaranteed to start with full-load 
torque with a current not exceeding twice full-load current. 
(8) The machine is capable of giving the same torque at 
all speeds, and consequently a horse-power proportional 
to the speed, whereas a direct-current motor can only give 
its full torque at its lowest speed, since at all speeds above 
this the field has to be weakened. 

The motor is shown in Fig. 3, from which it will be seen 
that it is constructed on standard lines. The semi-enclosed 
slots contain a lap-wound drum winding of quite normal 
type, which, however, is divided into a number of exactly 
similar sections, there being in this particular case two coils 
per section. Oneend of each of these sections is connected 
to a common star point, while the other end is taken to 
a terminal mounted on the statorframe. The rotor carries a 
squirrel-cage winding. The controller which changes the 
connections between the phase converter and motor is 
shown in Fig. 4. There are many special features about 
this controller, but we must now pass on to the phase 














Fig. 3—THE CREEDY MOTOR 


converter, the principle of which will be understood from 
Fig. 5. It consists of a mesh-connected three-limbed 
three-phase auto-transformer, the coils on each limb 
being tapped at a number of points and connected to a 
secondary wound on another limb in the manner shown, 
where, for instance, w y is a section of the main three- 
phase winding of the converter and v w and zy are 
the secondaries, the manner in which they are con- 
nected being clearly shown on the left of Fig. 5. In 
the case of a 3 to 31 phase transformer, two of the 
coils of the three-limbed transformer are divided into 
ten sections each, while the third has eleven sections. 
Each of these sections is wound and insulated separately, 
so that in the event of a fault occurring only one section 
will need to be repaired. Each section consists of a 
primary or thick-wire portion, part of the mesh-connected 
three-phase winding, and a secondary of thin wire and 
very few turns, which will be one of the coils marked z y 
in Fig. 5. Thus far it will be seen that the phase converter 
is identical with a standard three-phase transformer 
sectionised for the purpose of minimising self-induction. 
The terminals are arranged in three rows, mounted on 














Fig. 4—THE CONTROLLER 


three cross-bars, one situated above and parallel to each 
of the limbs. These terminals are connected alternatively 
to such tappings as w and y, together with one end of 
the secondary coil, or to such terminals as v or z. Thu3 
these three cross-bars and the terminals mounted on them 
form the only special part of the phase converter. To 
give some idea of the size of the apparatus it may be 
mentioned that the capacity of the converter is about equal 
to that of a normal transformer constructed to deal with 
from 25 to 30 per cent. of the motor input. It is supported 
in a cast iron oil tank, from which the wiring is carried 
through tubing. 

Mr. Creedy has sent us some performance curves and 
a cycle diagram which, unfortunately, owing to limitation 
of space, we are unable to publish. Owing to the constancy 
of its field strength the machine absorbs a constant 
magnetising current irrespective of whether it be running 
at high or low speed. With constant power input the 
power factor is approximately the same with any number 
of poles. Ignoring small differences due to variations in 
efficiency, the power factor depends only on the horse- 
power load and not on the speed. At low speeds it is, of 
course, impossible to obtain a high power factor, but this 
is due to the small horse-power output of the machine. 


On every stop of the controller the speed is constant. 
Thus, as with a shunt-controlled direct-current motor, and 
unlike the polyphase motor controlled by rotor resistance, 
there is no tendency for the machine to slow up on heavy 
loads or to speed up to any appreciable extent when the 
load is light. Compared with an induction motor that 
is controlled by rotor resistance this type of machine 
naturally offers great advantage, for it is a well-known 
fact that when reduced speed is obtained by inserting 
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Fig. 5—PHASE CONVERTER CONNECTIONS 


resistance in the rotor of an induction motor the surplus 
energy is simply dissipated in the resistance. In 
the case of Mr. Creedy’s motor, however, the power 
input is reduced in practically the same proportion as 
the output. But it will, of course, be understood that 
owing to the fact that losses remain approximately the 
same at all speeds, while the output is reduced in propor- 
tion to the speed, there is necessarily a slight reduction 
of efficiency at low speeds. Motors of this type are 
being manufactured by F. Parkinson and Co., of Wells 
Works, Guiseley, Leeds. 








THE INFLUENCE OF CARBON AND MAN. 
GANESE UPON THE CORROSION OF IRON 
AND STEEL.* 


By Sir ROBERT HADFIELD, F.R.S., and 
J. NEWTON FRIEND, D.Sc. 


For many years there has been a considerable amount of 
interest centred round the problem as to whether or not the 
presence of manganese in steel increases its liability to corrosion. 
The answer to this question was given in the affirmative by 
Berthier, Siemens, *Snelus, and more recently by Finkener, 
and others. In 1905, Cushman gave the results of an extensive 
study of the causes leading to the corrosion of wire fence in 
America, and drew attention to the fact that the majority of 
the wires that had withstood corrosion reasonably well exhibited 
upon analysis a low manganese content, namely less than 0.2 
per cent. On the other hand, the more corroded specimens 
generally contained some 0.5 per cent. of manganese. These 
results could not be regarded as conclusive evidence that alloyed 
manganese tends to increase the corrodibility of steel for two 
reasons, namely :— 

1, The sulphur content of the wires was apparently not 
determined. This was an unfortunate oversight, for sulphur 
is well known to have a highly deleterious effect upon the corro- 
dibility of iron ; and if in the 0.5 manganese steels the sulphur 
content was proportionately high, it is easy to understand that 
the increased manganese, present mainly as sulphide, would 
greatly assist corrosion. In other words, the reputation of the 
manganese would be suffering by its bad companionship. 

2. Cushman himself observed that there were certain well- 
defined exceptions to his rule, for a few specimens of wire of 
0.5 and even higher manganese content resisted corrosion quite 
well. This clearly indicates that some other factor was at work 
and lends support to our first a ent. 

Three years later Heyn and Bauer, in the course of their 
monumental researches into the general problem of corrosion, 
determined the effect of increased manganese content upon the 
corrodibility of a kind of cast iron, containing approximately 
3.5 per cent. carbon, 2.5 per cent. silicon, and 0.07 per cent. 
of sulphur and of phosphorus. The irons were exposed to tap- 
water with the following results :— 

Manganese, per cent. 0.46 0.70 0.99 1.90 2.83 3.08 
Relative corrosion . 100 92 100 = 94 96 89 
Unfortunately, no parallel experiment was carried out with 
iron containing only traces of manganese, nevertheless the results 
clearly show that the presence of upwards of 1 per cent. of man- 

ganese tends to protect iron from corrosion in tap-water. 

A considerable number of alloys of manganese and iron were 
tested in 1912 by Aston and Burgess for corrodibility, but the 
results showed remarkable variation, and it is difficult to base 
any satisfactory conclusion upon them. An interesting research 
carried out by Desch and White on the micrographic corrosion 
of steels containing manganese led to no definite results, the 
authors incidentally referring to the extreme difficulty of 
obtaining commercial steels of varying manganese content, but 
in which the other alloying elements are constant. Four 
steels containing varying quantities of carbon, and approxi- 
mately 0.9 per cent. of manganese, were tested by Aitchison 
in various corroding media, but the number of specimens was 
too small to admit of any very useful conclusions being drawn. 

The present research was therefore undertaken with a view 
to throwing further light upon this intricate problem. Of late 
years it has been repeatedly emphasised that different corroding 
media exert very different effects upon iron and steel, no one 
metal resisting all kinds of corrosion equally well. The authors 
considered it essential, therefore, to test the steels in a variety 
of ways, namely :— 

1. By exposure to tap water, which is the nearest laboratory _ 
analogy to the conditions experienced in the case of steel pipes 
submerged in spring or river water. 

2. By exposure to sea water. 

3. By exposure to alternate wet and dry—a process that 
closely corresponds to the action of the weather in our uncertain 
climate, as well as to the conditions experienced by the water- 
line portions of structures half in and ha f out of rivers or canals, 
as, for example, canal lock gates, the water-line of river steamers, 
and so on. 

4. By exposure to two concentrations of sulphuric acid. 
These were fairly dilute, namely, 0.1 and 0.5 per cent. solutions 
respectively, for in nature one rarely has to deal with strong 
acids. The acid waters of mines, for example, are really very 
dilute in most cases, and it did not seem to the authors that a 
study of the action of more concentrated acid would be of any 
practical value. : : 

Two different types of steel have been employed in this 
research, namely :— } 7 

1. Two series of carbon steels containing varying quantities 
of carbon, but the other alloying elements remaining very 
constant, save that in the first series the manganese content 
was less than 0.2 per cent., whilst in the second series it averaged 
0.7 per cent. 
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2. The remaining steels, Nos. 19 to 35, contained 2 per cent. 
and upwards of manganese. 

Both from a commercial and from a scientific point of view 
the results detailed in the sequel are of exceptional importance, 
and serve to throw a flood of light upon the puzzling dis- 
crepancies observed by earlier workers upon the Tuovioe of 
steels towards acids in the so-called acceleration tests, and their 
entirely different attitude towards neutral corroding agencies, 
such as tap water and weather. 


Meruop oF EXPERIMENT. 


The method of experiment was precisely similar to that 
already detailed in previous contributions, and was, briefly, 
as follows :— 

The individual pieces of steel were cylindrical in shape, 
measuring 0.75in. in height and 0.5in. in diameter. Their 
weight was, approximately, 18 grammes. In the tap water, sea 
water, and acid tests the metals were placed on wax discs in 
glass beakers of 450 cubic centimetres capacity, each beaker con- 
taining only one disc and one piece of metal. Three hundred and 
fifty cubic centimetres of liquid were now added, and the beakers 
placed in a dark cupboard undisturbed for three, four, or eight 
months, according to circumstances, except in the case of the 
acid tests, in which case the liquid was frequently renewed, in 
order to ensure the constant presence of a great excess of acid. 
In the sea-water tests a 3 per cent. solution of Tidman’s sea salt 
was employed. In the alternate wet and dry tests the metals 
were placed in a ring, on wax discs, in a large cylindrical 
galvanised iron bath of diameter 22in., the bath being alter- 
nately filled and emptied by a syphon arrangement. The water 
entered and left nd tubes fixed in the centre of the bath in order 
to effect a perfectly uniform distribution of the fresh aerated 
water. 

All the experiments in any one series were carried out at 
precisely the same time. It is important to emphasise this, 
for the rate of corrosion of iron is greatly influenced both by 
the temperature and by the amount of oxygen dissolved in the 
corroding media—in other words, by the height of the barometer. 
By carrying out all the tests at the same time, however, minor 
fluctuations of temperature and pressure do not need to be 
considered, provided all the specimens receive identical treat- 
ment. The results obtained are shown in the diagrams.* The 
steels were prepared at the Hecla Works, Sheffield. The carbon 
steels (Nos. 1 to 18) were heated to 775 deg. Cent. and cooled 
slowly in order to avoid any disturbing effects due to strain, &c. 
The manganese steels (Nos. 19 to 35) were quenched in water 
from 1000 deg. Cent. Analysis showed them to -have the 
compositions given in Table I. 

Inasmuch as steels rarely contain less than 0.2 per cent. or 
more than 0.8 per cent. of manganese, it has been found con- 
venient to deal with the results obtained in this research under 
three different headings. These comprise the study of steels 
containing (a) less than 0.2 per cent. manganese, (6) between 
0.2 and 0.7 per cent. manganese, and (c) between 2 and 16 per 
cent, Manganese. 


INFLUENCE OF CARBON ON IRON CONTAINING LESS 
THAN 0.2 PER CENT. OF MANGANESE. 


A. 


1. Vap-water Experiments.—In Fig. 1 (steels Nos. 1 to 11) are 
given the results of exposing to the action of tap-water steels 
of carbon content ranging from 0.03 to 1.63 per cent., for two. 
periods of three months. It will be observed that the addition 
of carbon induces a gradual but fairly steady rise in the corro- 
dibility of the metal. 

These results agrte, in the main, extremely well with those 
obtained by Aitchison (see Fig. 1), who employed an analogous 
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Fic, 1.—Corrosion of Steels of Low Manganese Content in Tap.Water. 


0 02 


resist acid attack is that containing only traces of carbon. 


! a A . 
water and sea-water tests the curve exhibits a maximum point, 


but in the neighbourhood of 1 per cent. of carbon. 

4. Acid Tests.—Two sets of acid tests were carried out, 
namely with 0.1 and 0.5 per cent. sulphuric acid respectively. 
The acid was in each case frequently renewed, in order that it 
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Fic, 3.—Corrosion of Steels exposed Twelve Months to alternate Wet and Dry. 


might always be present in great excess. The results with 0.5 
per cent. acid are shown graphically in Fig. 4, those with the 
weaker acid being very similar. It will be observed that the 
solubility of the metal rises rapidly with increase of carbon, a 
maximum being attained when the metal has approximately 
the eutectic composition. The steel then dissolves twelve and 
a-half times as rapidly as the 0.03 carbon steel (mean of steels 
Nos. 1 and 2). e solubility then falls, to rise again later to 
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fourteen times that of the 0.03 carbon steel, when its carbon 
content is 1.63 per cent. Clearly, therefore, the best iron to 
It 


series of steels with carbon contents ranging from 0.07 to 1.46 | j. interesting to note that the curve, in showing maximum and 
per cent. Y ith the 0.6 mail tai te minimum points, is precisely analogous to the corresponding 
The slight maximum with the 0.6 per cent. steel an cc PRIS igs. 1 and 2, representing the corrodibility of the 


subsequent rapid rise in corrodibility after the eutectic com- | steels in tap water and sea water respectively. 


position has been reached, are particularly interesting points. 

2. Salt-water Experiments.—The results of the salt-water 
tests on the same steels are given in Fig. 2, and are compared 
with those obtained by Aitchison and by Chappell, who tested 








This analogy 


TaBLE I.—Analyses of the Steels. 














steels of similar composition. A slight maximum is observed Steel | Phos- 
with the 0.7 per cent. carbon steel. On the whole, the addition No. Carbon. Manganese.’ Silicon. | Sulphur. | phorus 
of carbon tends to gradually increase the corrodibility of the 
steel as in the tap-water tests, the corresponding curves in Figs. 1 ie 
and 2 showing a general resemblance. The results of Chappell, } 0.03 0.08 0.009 0.056 0.005 
as far as they go, are very similar to those of the present authors. 2 0.03 0.015 0.01 0.016 0.005 
They also show a maximum with the 0.8 carbon steel, whilst 3 0.04 trace 0.07 0.005 0.004 
Aitchison’s maximum occurs with 0.89 to 1.05 per cent. carbon. 4 0.31 0.06 0.15 0.051 0.037 
There can be no doubt, therefore, that in the neighbourhood ¢ 4 a sae 0.82 0.050 
of the eutectic composition the metal shows a slight tendency : 0.71 0.13 0.22 .-3 “a8 
to corrode more rapidly than with less or with slightly more 8 0.81 trace 0.037 0.04 0.04 
9 1.05 0.09 | 0.22 0.04 0.04 
10 1.34 0.19 . 0.11 0.02 0.02 
> 130 1l 1.63 0.14 0.19 0.02 0.02 
g 12 0.12 0.58 0.21 0.06 0.06 
be) 13 0.28 0.57 0.06 0.08 0.06 
2 14 0.40 0.64 0.03 0.06 0.056 
& 15 0.48 0.75 0.12 | 0.07 0.07 
9S 10 16 0.79 0.84 0.06 0.066 0.057 
9 17 1.01 0.89 0.08 0.056 0.047 
18 2217 0.57 0.05 0.02 0.02 
Nw , 
> 19 1.00 1.94 ) 
w 20 1.44 1.93 
= 21 1.90 2.00 
a 22 0.12 6.67 
x 23 0.45 6.89 
24 tae 1 Bee 
Ss 68 0 £2 184° 316 £8 25 1.0: b. 748.4 
PER CENT CARBON 26 | 0.04 | 11.41 | 40.1-0.2! 0.03 0.04 
Fia. 2.—Corrosion of Steels of Low Manganese Content in Sea-Water 27 | 0.58 11.09 | | 
SB} Ose | 11.92 | 
> | ta i ihe | | 
carbon in sea water. Further increase of carbon increases the 30, | = «1.94 12.20 | 
corrodibility. yet more. The initial fall in Aitchison’s curve oi, | 2590 3.89 | 
to a minimum with 0.5 per cent. carbon is not in harmony either 32 1.00 6.87 | | 
with Chappell’s results or with those of the present authors. 33 0.98 | 10.33 . 
3. Alternate Wet and Dry.—These tests correspond most 34 1.11 | 11.98 
35 1:16 | 15.6 
| 


closely to the action of the weather upon steel, and are, therefore, 
rticularly important in view of their bearing upon the dura- 
ility of iron and steel structures exposed to aerial oxidation. 
These results are shown graphically in Fig. 3. As in the tap- 





* [We have omitted the tables, as detail figures are practically 
valueless 
intelligible 





and the diagrams give the broad results in an easily 
form.—ED. THE E.} 





is all the more striking in view of the remarkable results obtained 
under similar conditions with steels containing approximately 
0.7 per cent. of manganese, to be described in the sequel. 

In his researches Aitchison used 1 and 10 per cent. sulphuric 
acid solutions, but the results can hardly be regarded as com- 





parable with those under consideration, for the acid was not 
renewed, and a simple calculation based on the data supplied 
in the original memoir suffices to show that the acid must all 
have been neutralised before the conclusion of the experiments. 
Consequently Aitchison’s figures represent the mean result of 
exposing the steels first to acid of constantly falling strength, 
ending secondly with a neutral corroding medium. The results, 
therefore, cannot be taken seriously. The work of Chappell 
is not open to the same objection. Working with 1 per cent. 
sulphuric acid solution the same general type of curve was 
obtained with the normalised, rolled, and annealed specimens. 
The maximum solubility of the steels, however, was found to 
occur with approximately 0.2 per cent. of carbon and the mini- 
mum at about 0.4 per cent. carbon. Further increase of carbon 
yielded a general but somewhat irregular rise in solubility. This, 
presumably, is simply another way of stating the fact, for which 
a good deal of evidence has recently been accumulated, that as 
regards the resistance to attack for each concentration of acid 
there is a corresponding optimum carbon content, the probability 
being that no one steel will exhibit equal resistance to all con- 
centrations of acid. This has been well illustrated in the case 
of cast iron. 


B. Tue INFLUENCE OF SMALL QUANTITIES OF MANGANESE 
(APPROXIMATELY 0.7 PER CENT.) UPON THE CORKO- 
DIBILITY OF CARBON STEEL. 


“The steels that have been discussed in the foregoing pages 
have possessed very low manganese contents, in no case exceed- 
ing 0.19 per cent. Since, however, ordinary commercial steels 
frequently contain as much as 0.5 to 0.7 per cent. of manganese, 
it seemed important to determine whether or not this amount 
would affect to any appreciable extent the corrodibility of the 
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Fic. 5.—Corrosion of Steels after Six Months’ Exposure to Tap-Water. 
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metal. The problem is one which has been discussed by many 
authorities, the opinions voiced being very conflicting in 
character. The difficulty has lain in obtaining steels containing 
the requisite quantities of carbon and manganese for a compre- 
hensive study. 

1. Tap-water Experiments.—The results are shown graphically 
in Fig. 5. It appears that the presence of approximately 0.7 
per cent. of manganese in the steel has not a very important 
effect upon the corrodibility of the metal, The steels with up to 
about 0.5 per cent. of carbon appear to be slightly more corro- 
dible than those of corresponding carbon content, but containing 
less than 0.2 per cent. of manganese. With a carbon content of 
0.5 per cent. onwards the 0.7 manganese steels have a slight 
advantage over the 0.2 manganese steels. It is interesting to 
note that both curves are of the same type, possessing a maxi- 
mum and minimum. The presence of the additional manganese 
appears to have shifted the maximum point to the left (from Al 
to A2, Fig. 5). 

2. Salt-water Tests (see Series II. and Fig. 6).—In the sea- 
water tests the curves again show a maximum and a minimum. 
The difference in the relative corrodibilities of Series I. and II. 
is again not very great. 

3. Wet and Dry Tests (see Series II. and Fig. 3).—In these 
tests the presence of approximately 0.7 per cent. manganese is 
seen to be a very decided protection against corrosion, 
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particularly when more than 0.5 per cent. carbon is present. 
The results thus closely agree with those of the tap-water tests. 

4, Acid Tests.—These results obtained in the acid tests are of 
unusual interest and importance (shown graphically for 0.5 
per.cent. acid, in Fig. 4). It will be observed that the curve for 
the 0.7 manganese steels again exhibits maximum and mini- 
mum points, these occurring with smaller quantities of carbon 
than the corresponding points on the 0.2 manganese steel curve, 
But the most striking feature is the enormously increased rate 
of solution of the 0.7 manganese steels, amounting to upwards 
of 300 per cent. of that of the 0.2 manganese steels of corre- 
sponding carbon content. 

This is a point of very great practical importance, for man- 
ganese may be regarded as a normal constituent of steel when 
present in small quantities. Now, in commercial steels, the 
percentage varies widely within the limits of 0.2 to 0.8 per cent., 
and one can now readily understand why such varying results 
should have been arrived at when samples of different brands 
of steel have been subjected to acid acceleration tests. For 

ipes or structures destined for exposure to acid vapours or 
iquors low carbon steels with a manganese content of less than 
0.2 per cent. are eminently desirable if rapid corrosion is to be 
avoided. The lower the carbon content the better. 

This result is all the more astonishing when we remember 
that other alloying metals—this remark does not apply to non- 
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metals—such as nickel, tungsten, molybdenum, &c., exert very 
little influence upon the corrodibility of the steel unless present 
to the extent of some 3 or more per cent. The powerful 
influence of the additional 0.5 per cent. of manganese to the 
steels of Series I. has thus produced an entirely unexpected 
result. : 


C. THe CorRopIBILITIES OF STEELS CONTAINING FROM 
2 To 16 PER CENT. OF MANGANESE. * 
1. Vap-water Experiments.—The results of these are given 


in Figs. 7 and 8, from which it is evident that addition of more 
than 2 per cent. manganese to the steel very appreciably reduces 
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its corrodibility, particularly when the steel has a carbon 
content of upwards of 0.8 per cent. 

2. Sea-water Tests—A consideration of Figs. 8 and 9 shows 
very clearly that an increase of manganese very materially 
decreases the corrosion, particularly in the case of the steels 
containing upwards of 0.6 per cent. of carbon. 

In the case of the 1.0 carbon steel the greatest retarding 
effect of the manganese appears to be exerted with 2 per cent. 
of that element. The similarity of the corrodibilities of steels 
30 to 35, containing 4 to 15.6 per cent. manganese, is worthy 
of note. 

3. Wet and Dry Tests.—The results of these tests are very 
clearly shown in Fig. 3, and point to the fact that the presence 
of upwards of 2 per cent. of manganese has a powerful effect in 
reducing corrosion, particularly in the presence of more than 
about 0.5 per cent. of carbon. 

4. Acid Tests.—The results obtained with acids are very 
interesting. There can be no doubt that the presence of man- 
ganese enormously increases the rate of solution of the steel. 
In the case of the 0.1 per cent. sulphuric acid the maximum 
effect is approximately reached with 0.75 per cent. manganese 
in the 0.5 carbon steel, and with 2 per cent. manganese in the 
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1.0 carbon steel, the solubilities remaining very uniform as the 
percentages of manganese are still further increased (Fig. 10). 

On the other hand, the 1.5 per cent. acid yielded somewhat 
irregular results, although in every case (except steel No. 19) 
the solubility is greatly enhanced by the addition of manganese. 
In this connection it is interesting to observe that the curves 
indicating the effect of rise of carbon on the manganese steels 
Fig. 4—in every case tend to yield a maximum and minimum, 
precisely as has been repeatedly observed for corrosion results 
in neutral solutions. 

{t will be noted that in the 0.5 per cent. acid the 2 per 
cent. manganese steels do not appear to differ very greatly 
in solubility from the 0.2 per cent. manganese steels. In the 
weaker acid, on the other hand, the 2 per cent. steels behave 
like those containing 12 per cent. of manganese. This may 
perhaps indicate that for each concentration of acid an optimum 
manganese content exists possessing a minimum solubility. 

The different effects exerted by varying concentrations of 
sulphuric acid upon manganese steels as indicated above is 
well illustrated by the results obtained by Cushman and Hadfield, 


* It must be remembered that steels 5, 15, 9, and 17 had not received 
the same thermal treatment as the other steels in the series, as 
as explained above. (See concluding note.) 





who exposed a series of steels to the action of 20, 25, and 50 per | are independent of any theoretical explanations of them.’) At 


cent. acid respectively, with the following results :— 
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|Loss in weight per sq. em. 

g)¢\# 2 dst .cut.é 

= - € Heat treatment. SESE EIST EBSD 

g|é\a Bee 

a Ss ~ 8 8/9 ans |F ams 

gs o"a = Ss & 

2229 0.29 | 0.48 | 900° oil, 790° F.,! 540° F, .. | 0.0036 | 0.0118" 0.0358 
| 

2020 L} 0.28 | 1.40 | 940-505, 725° F. .. 0.0044 0.0432 

2228 | 0.52 | 0.06 | 1100° air, 775° F... 0.0042 0.0162 0,0357* 
| 

2228 | 0.52 | 0.06 | 940° oil, 615° W.* 0.0042 0.0140" 0.04475 

1618-2) 0.54 | 1.08 | 940° oil, 615° W. .. 0.0042 0.0115") 0.0763 





1 F = Cooled in furnace from temperatures given. 
? W = Quenched in water from the temperatures given. 
* Mean of two results. 


It is interesting to observe that whilst variation in the heat 
treatment of the two steels numbered 2228 did not appear to 
affect the solubility in 20 per cent. acid, yet in the 25 and 50 
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per cent. acids there was a decided difference. On the whole, 
however, these results support the conclusion arrived at above, 
namely, that a rise in the manganese content of steel is accom- 
panied by increased solubility in sulphuric acid. 


Summary or REsvutts. 


The results obtained in this research may be briefly sum- 
marised as follows :— 

1. The addition of carbon from 0.03 to 1.63 per cent. to 
pure iron cogtaining less than 0.2 per cent. of manganese, results 
in—(a) A steadily increasing rate of corrosion both in tap water 
and in sea water, slight maxima being observed in the neigh- 
bourhood of 0.6 to 0.8 per cent. carbon. (6) An initial fall in 
corrosion, with a rapid rise to a maximum with 1.05 per cent. 
carbon in the wet and dry tests. (c) A rapid rise in corrosion 
to a maximum with 0.8 per cent. carbon when exposed to the 
action of dilute sulphuric acid. Clearly there is some difference 
of behaviour towards all the corroding media in the case of 
the steels in the neighbourhood of the eutectic composition, 
the specimens showing either a tendency towards increased 
corrosion or else a most decided increase in corrosion. 

2. The addition of 0.7 per cent. of manganese to the above 
steels results in—(a) A very slightly increased corrosion in tap 
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water, sea water, and in wet and dry tests with a carbon content 
up to about 0.4 to 0.5 per cent. From this point upwards the 
manganese, generally speaking, affords a slight protection, which 
is very decided in the wet and dry tests, but is not invariable 
in the sea-water tests. (b) An enormously increased corrosion 
in dilute sulphuric acid. This is particularly important, since 
in commercial steels the manganese content frequently ranges 
from 0.2 to 0.7 per cent., and it is evident that the latter are 
absolutely unsuited for exposure to acidified corroding media. 
Just as in the experiments with the steels of 0.2 per cent. man- 
ganese content, a point of maximum corrosion is observed ; but 
this always occurs with a smaller carbon content in the steels 
with 0.7 per cent. manganese. 

3. By increasing the manganese content to 2 per cent. 
upwards—(a) The corrodibility in neutral solutions is greatly 
decreased, particularly when the carbon content exceeds 0.5 
per cent. (6b) The corrodibility in dilute sulphuric acid is 
greatly enhanced. 

In conclusion, the authors desire to emphasise the fact that 
they have, in the foregoing, confined themselves exclusively 
to a consideration of the actual results obtained with the steels 
without in any way considering the theoretical reasons for the 
observed phenomena. The facts and records of the experiments 


.| street, S.W. 





the same time it is desirable to emphasise the fact that the 
theoretical explanations cannot be as simple as might appear 
at first sight, for the manganese, at any rate in the manganese 
steels proper, exists not merely as solid solution, but also in part 
as carbide. Again, it must be borne in mind that steels 1-18 
had received a different heat treatment from the others, those 
with high manganese content (Nos. 19-35) having been quenched 
in the manner usual for such steels when used for 
commercial purposes. Not only, therefore, are the chemical 
compositions different in the two sets of steels, but their physical 
states are not identical. Any theory advanced by way of 
explanation of the authors’ results, therefore, must take all 
of these points into consideration. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 7th. 

Wuite the steel industry is apparently quiet, a large amount 
of business is awaiting acceptance. The quiet is due to high 
prices and the impossibility of getting deliveries which buyers 
want. Apart from considerable activity in locomotives, rail- 
roads buying has slackened. Premium prices prevail on 
structural material and ship plates where deliveries can by 
made during autumn. During the past month domestic orders 
for road steel fell off 500,000 tons as compared with April. Pig iron 
sales fell off 300,000 tons. Of the 8078 cars ordered during 
May 4500 are for Europe. About one-fifth of all the orders 
for motive power placed in May were for railroads in Canada, 
Cuba, South America, France, Spain and Egypt. Railroad 
equipment orders placed in May were 525,000 tons of steel, 
against 1,211,000 tons during April. Bridge steel is very active. 
Railroads are repairing and building new bridges. The Elevate: 
extension in Brooklyn will call for 15,000 tons of steel. Lower 
freight rates promise a marked increase in exports. Billets 
and bars have again slightly advanced. ‘Tin-plate is stronger. 
Specifications for iron and steel pipe are of record proportions. 
The general tendency of prices still continues in an upward 
direction. Domestic consumers of mill products continue to 
buy as little as possible. Makers of agricultural implement: 
are trying to cover in some cases their prospective needs for 
next year. Extreme dullness prevails in the copper market, 
but prices remain unchanged, with production expanding to 
meet ovérsold market conditions. Domestic demand is awaiting 
easier prices without any reasonable prospects for the hope. 
Prices are not likely to change with capacity sold so far ahead. 








FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


THe Instirution oF Water ENGINEERS.—-T'wenty-first 
summer general meeting. At the Apartments of the Gological 
Society of London, Burlington House, W. The following papers 
will be read and discussed :—“* The Alignment Diagram Applied 
to the Flow of Water in Uniform and Compound Mains,” by 
Mr. D. Halton Thomson; “ Plans and Records of Water Dis- 
tribution Systems,” by Mr. William P. Walker. At 2.30 p.m. 


TUESDAY, JUNE 27ru. 
AssociaTION OF SUPERVISING ELecrricrans.—St. Bride's 
Institute, Bride’s-lane, Ludgate-circus, E.C. Annual general 
meeting at 7.30 p.m. 








FIRST LONDON ENGINEER VOLUNTEERS. 


ORDERS 
For the week by Lieut.-Col. C. B. Clay, V.D., Commanding. 





Officer for the Week.—Platoon Commander C. H. C. Bond. 

Next for Duty.—Platoon Commander J. O. Cheadle. 

Appointments.—H. de P. Birkett to be Company Sergeant- 
Major, No. 3 Company ;. H. J. Golding, P. H. H. Jantzen and 
E. A. Ullmann to be Section Commanders, Ne. 3 Company. 
All to date June 3rd. 

Monday, June 26th.—Technical for Platoon No. 9, 46, Regency- 
street, S.W. Squad and Platoon Drill, Platoon No. 10. Signal- 
ling Class and Recruits. 

Tuesday, June 27th.—The School of Arms will be discontinued 
during the summer months. Recruits, 7.15 to 8.15, Lecture, 
7.15, “* Organisation and Discipline,” Company-Commander W. 
Hynam. : 

Wednesday, June 28th.—Platoon Drill, No. 1 Platoon. 

Thursday, June 29th.—Platoon Drill, No. 5 Platoon. Shooting 
for No. 9 Platoon, Miniature Range. Recruits, 5.45 to 7.45. 
Instructional Class, 5.45. 

Friday, June 30th.—Technical for No. 10 Platoon, 46, Regency- 
Squad and Platoon Drill, No. 9 Platoon. 

Saturday, July lst.—Parade, 2.45. Uniform. 

Sunday, July 2nd.—Entrenching at Otford. Parade Victoria 
(South-Eastern and Chatham Booking Office), 8.35 a.m. 
Uniform, haversacks, water bottles. Mid-day rations to be 
carried. Railway vouchers will be provided. 

Otford Camp.—On and after Saturday, June 3rd, there will 
be a standing camp at Otford. See monthly orders. 

Musketry.—For Nos. 1 and 2 Companies—see Notice and 
Tables A and B at Headquarters. 

Note.—Unless otherwise indicated, all drills, &c., will take 
place at Chester House. 

By order, ' 
MacLEopD YEARSLEY, 


June 19th, 1916. Adjutant. 








As sales agents for the Standard Underground Cable Com- 
pany, of Pittsburg and Perth Amboy, U.S.A., and Hamilton, 
Canada, Edward Le Bas and Co., of Billiter-street, E.C., express 
the hope that the similarity of names wili not be confused with 
that of the Standard Cable Manufacturing Company, London. 

In a paper on “ Internal Combustion-driven Electrical 
sets,’ Mr. W. A. Tooky says:—One very frequently 
hears that a gas engine should be selected to work at a 
load 15 per cent., more or less, lower than the makers’ 
ratings. This presupposes that gas engine makers have 
agreed upon a standard basis of rating amongst themselves, 
but, as far as the author is aware, this is not the case. 
Practice in this matter varies very considerably, and 
while an allowance of-15 per cent. may be required in 
some eases, in others it would penalise a maker who rates 
his engines more conservatively with the intention of 
securing a reputation for reliable operation of his machines, 
even under adverse circumstances, as compared with 


competing designs. 
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GLASGOW TRAMWAYS. 


TuE results of the working of the Glasgow tramways 
during the financial year which terminated at the end of 
May last were eminently satisfactory. As the outcome 
of the previous year’s working, a sum of only £12,951 
was handed over to the ‘“‘ Common Good ”’ fund as com- 
pared with £53,892 for the year 1913-14, £33,003 for 
1912-13, and £52,067 for 1911-12—or an average of 
£46,321 for the three years. This year the sum which 
is available for the common good is £43,548, an increase 
of £30,597 over last year and not very much less than the 
average for 1912, 1913and 1914. The gross amount earned, 
however, is very considerably more than in the previous 
financial year, the total revenue heing £1,157,336, as 
compared with £1,076,877 for the year 1914-15, this 
showing an increase of £80,459. 

As might have been anticipated, the total expenditure 
was also higher, but not so much higher as might well 
have been the case, ‘ Traffic expenses”? are up some 
£4500. ** General expenses ’”’ are about £2300 more, and 
‘Power expenses’? show an increase of £12,350. On 
the other hand, “‘ maintenance and repairs’? are down 
by just over £10,870, and the net result is that during 
1915-16 £693,004 was spent, as compared with £684,170 
in 1914-15—an increase of £8834. Had there been no 
additional expenditure, therefore, there would have been 
a net increase of £71,625. But during 1915-16 a consider- 
ably greater sum was paid in supplementary allowances 
to the dependents of men on active service than had had 
to be provided in the previous year, the amounts for 
the two years being £80,437 and £51,816 respectively. 
The total expenditure was therefore £383,894 in 1915-16, 
as compared with £340,890 in 1914-15. Adding interest 
on investments, &¢., the’ sum actually available was 
£465,097, as compared with £406,717 the year before— 
an increase of nearly £58,400. 

from these sums there had to be made certain deduc- 
tions, these being set out for the two years in the following 
table in round figures :— 


Sums to be Deducted. 








1915-16, 1914-15. Increase. Decrease. 
; £ £ £ £ 
Rent of Paisley lines... 6,700 .. 5,659 .. 1,141 - 
Interest on capital .. .. .. 90,473 .. 78,797 .. 11,946 - 
Sinking fund .. .. .. .. 109,614 .. 105,491 .. 4,12: — 
| 39,853 .. 22,789 .. 17,064 _ 
Parliamentary expenses.. .. 500... SA «. -- 8317 
Renewal and depreciation .. 174,407 .. 172,310 .. 2,097 _ 
421,549 .. 393,766 .. 36,371 8317 
Total net revenue as set out 
an LOE ee _ 
Surplus to ‘“‘Common Good” 43,548 .. 12,951 .. = 


This must be regarded as being an excellent result, 
inore especially having regard to the fact that, in addition 
tv paying £28;621 more in allowances, an additional 
amount of £17,064 had to be provided for increased income 
tax. 








EDUCATIONAL BOOKS FOR BRITISH 
PRISONERS OF WAR. 


ARRANGEMENTS have been made, with the approval of 
the Foreign-oftice, for extending to British prisoners of 
war interned abroad the benefits of the scheme which 
has been in operation for the last year in connection with 
Ruhleben for supplying selected books of an educational 
character to those of the interned who may be desirous 
of continuing their studies in any subject. Under this 
scheme several thousands of carefully selected volumes, 
inostly standard works, have been supplied to the Ruhleben 
Camp, which is now provided with excellent libraries— 
class, reference, and lending. These books, which have 
been sent out through the agency of officers of the Board 
of Education, have proved a great boon to the interned 
and have enabled sustained educational work of a definite 
character to be carried on by the Camp Education Depart- 
ment formed among the prisoners. In view of the value 
of the work the Board of Trade (Marine Department) 
has decided to take it into account, in connection with 
its examinations for the certificates of competency 
granted by it to officers of the mercantile marine and 
the fishing service. Accordingly, arrangements have 
now been completed for recording the time spent by any 
prisoner intrened at Ruhleben or Groningen in the study 
of nautical or other subjects. 

An appeal is therefore now made for a plentiful supply of 
new or second-hand books of an educational character— 
light literature and fiction is available from other sources— 
to meet the needs of the many thousands of British 
prisoners interned in enemy or neutral countries. As 
many engineers have spare volumes on their shelves we 
feel sure this appeal will not be made to them in vain. 
A circular explanatory of the educational book scheme can 
be obtained by sending a postcard addressed at the Board 
of Education, Whitehall, S.W., to Mr. A. T. Davies, who 
is in charge of the arrangements. 








LETTERS TO THE EDITOR. 


(We do not hold elves responsible for the opinions of our 
Correspondents. ) 








(Continued from page 522.) 
THE WIRING OF FACTORIES. 


Str,—The correspondence resulting from the publication of 
your recent article on ‘‘ The Lighting of Isolated Factories ” 
shows that considerable interest has been aroused relative to 
the merits and costs of the various systems described. The 
chief points so far seem to be the comparative costs of : System 1, 
screwed conduits, and System 3, C.T.S. There is little doubt 
that if all the claims made by the makers of the different systems 
could be substantiated each system is as near perfection as 
possible, the degree being regulated only by the modesty of the 
individual makers, A careful review of the article and the 
subsequent correspondence can leave little doubt that steel 
conduits are in all respects a long way ahead of any system yet 
introduced, It must be remembered that the conduit system 





has through the years of its existence been subjected to many 
“improvements ” both by the station engineer and contractors 
to enable higher rates of profit to be earned, and this to such an 
extent that the original and complete system, as placed on the 
market; has lost much of its identity and ec q t utility. 

The efforts of many influential concerns to put upon the 
market systems competing with the screwed conduit system 
have been pathetic to watch. These new systems have come 
from many directions to flourish awhile and then to die away 
into obscurity. Has a new system lived by means of vigorous 
advertisements for a year a few engineers have been moved to 
inquire into the real merits of that system, but finding generally 
that so much depends upon favourable conditions and the special 
training of labour, that for general wiring practice conduits 
have again been universally employed. here can be found 
to-day one consulting engineer of repute and disinterested in a 
special system who will specify other than steel conduit ? Most 
Government departments, fire insurance offices and station 
engineers require steel conduits for installations under their 
supervision or control. 

The article upon C.T.S. itself advises the inclusion of a tube 
to cover the “* Cab Tire ”’ in certain sections, and is most emphatic 
in asserting that when mechanical injury has to be provided 
against, steel conduit is the system to be employed. Installa- 
tions are few and far between when this contingency is entirely 
absent. The figures given upon relative costs, conduits v. 
C.T.S., vary to such an extent that, estimated or actual, it 
shows that they cannot be the correct basis of per point cost. 

In another instance it is stated that under certain conditions 
the costs of the two systems are equal, and stress is laid upon 
the necessity of previous experience and handling of C.T.S., if 
the C.T.S. is to prove the cheaper to instal—and this does 
appear to be essential when the successful results of C.T.S. 
installations depend upon the careful filling of accessories with 
a semi-liquid compound to see that this is effectually done— 
the work of supervising is greatly increased—in itself an expen- 
sive item. Does the question, therefore, not resolve itself 
into a serious contemplation of the client’s ultimate benefit 
rather than the comparative cost of the two systems ? 

With an installation carried out in steel conduits you have a 
sound engineering job, mechanical injury fully provided against, 
the possibility of fire from electrical causes reduced to a minimum, 
a system neat and unobtrusive, readily lending itself to exten- 
sions, backed by the weight and experience of nearly all con- 
sulting and electrical engineers, and with the known lowest 
per point maintenance cost. 

London, June 14th. 





E. PELHAM BENNETT. 


INSTITUTIONS AND THE WAR. 


S1r,-—-I am afraid I do not quite see the point of “‘ Charlotten- 
burg’s ” letter on this subject. I have my own views on how 
Germany “ snatched the optical industry, and the dye industry, 
and several other interests from us,” but I do not think they 
would be germane to the present discussion, and as they are 
familiar to everyone who is not wholly obsessed with the idea 
that this country can do no right and Germany can do no wrong, 
I will not burden you with them. But what in the name of 
all that is wonderful has it to do with the attitude of our learned 
institutions to war taxation and trade questions? Does 
“Charlottenburg ’’ wish us to understand that Germany got 
hold of the optical industry and the dye industry because her 
institutions did dabble in trade? If so, I wish he would be 
more explicit and tell us precisely what learned societies were 
concerned and which of them was powerful enough to see that 
Providence provided Germany with abundant potash, essential 
for her glass industry, whilst it left us lacking, and sufficiently 
cunning to force our legislators to pass a bad Patent Act which 
threw the dye industry into her hands. Frankly, I don’t believe 
the German learned societies have done more with trade than 
ours have, and the success of German trade—if a method that 
leaves you pretty nigh bankrupt can be regarded as successful— 
is due to trade combinations and associations, which, in my 
humble opinion, are the right bodies to look after such things. 
The German learned societies have helped in the proper way, 
and just as ours ought, by keeping up a high standard of science. 

I fear ‘‘ Vim ” and I could never be reconciled, and it would 
be useless to argue with him. Our views are diametrically 
opposite, and we should only go round and round the circle 
without getting any nearer to each other. By the way, I see 
he drags into his last sentence a point where we might almost 
meet. I mean about the councils of the institutions, but it 
has nothing to do with the question in hand. 


June 20th. BENEDICT. 


Srr,— Although it is a good many years since I was a manu- 
facturing engineer, I still feel much interest in engineering 
works and their difficulties. Im my days we were not so troubled 
by trades unions and foreign competition as manufacturers are 
nowadays, and when a lot of us met together we talked little 
else but shop. Now, I find my friends have nv time for that 
sort of talk, and discussions always turn on labour troubles, 
wages, the iniquitous competition of other people, the supineness 
of the Government, and things of that kind. Whether or not 
such questions ought to be debated at the Institution—I mean 
the Mechanicals, of course—interests me much. In the old 
days no one would have thought of such a thing, but times have 
ch , and the Institution must change with them or go under. 
The Institution was established to help mechanical engineers, 
and if debates on shop management or business questions are 
likely to be useful, then I am in their favour. Besides, shop 
management is becoming a “science ”’ in itself, and some day 
we shall recognise that busi is a Sci too. It is just as 
important to a mechanical engineer to know how to keep his 
wages bill down as how to keep the strength of his material up, 
and everyone knows that only half the battle is making things ; 
the other half is selling them. I think, therefore, that the 
Mechanicals might give an occasional evening to the discussion 
of such things. 

June 20th. 





A MEMBER. 








A NIGERIAN CoALFIELD.—At the annual meeting of Elder, 
Dempster and Co., Sir Owen Philipps remarked that the discovery 
of coal at Udi, in Southern Nigeria, marks a new and most 
important epoch in the history of West Africa. It renders 
possible many industrial developments in that still little-known 
country. This announcement comes as a welcome surprise, for 
the full secret of the Udi coalfield has been well kept. The dis- 
covery was made in the course of the mineral survey of Southern 
Nigeria,. which was associated with the Imperial Institute. 
Following on the very favourable report of the Imperial Insti- 
tute, steps were taken by the Government to work the field, 
which is no longer in the experimental stage. Ten thousand 
tons of the coal have, in fact, already been mined and stacked 
ready for use. The coalfield is in immediate proximity to the 
new Nigerian Eastern Railway from Port Harcourt, whence 
the distance is only 150 miles, and when this line is opened for 
traffic—some time this year—transport can begin at once, and 
the coal be at the service of the whole of Nigeria. Many speci- 
mens of Udi coal have been very fully examined and it has been 
subjected to exhaustive trials on the Nigerian railways, the 
officials of which have reported very favourably upon it as a 
locomotive fuel. The total area of the Udi deposits is, as far 
as can be at present estimated, not less than 2100 square miles. 
In places the seams are 5ft. thick. 





PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
New Business at Maximum Prices. 


A Goop deal of new business was done on ’Change 
in Birmingham to-day—Thursday—at maximum prices, 
and this related especially to manufactured iron and 
steel. Everything is at the maximum now. Indeed, 
substantial premiums are offered for early delivery. 
And yet orders continue to pour into the mills. For some 
reason Colonial and Indian buyers are showing a greatly 
revived interest in the Birmingham market and are willing 
to place contracts to any extent with finished iron makers 
prepared to receive them. The keenness which is being 
shown to keep the export trade going in spite of inflated 
prices leads to bargains at extravagant prices, and the 
partial application of the system of “ control”’ involves 
in some cases a diversion of activity into unrestricted 
departments of manufacture. The strength of our current 
outgoing commerce in rolled iron and steel, interesting 
statistics concerning which I supplied last week, is wel- 
comed by Midland iron and steel masters as an important 
trade portent. The demand for bar iron fairly exceeds 
the capacity of the mills hereabouts. Export orders 
cannot be undertaken to anything like the full extent of 
demand, and fresh efforts within the past week or two to 
place important foreign orders on the Birmingham Ex- 
change have failed. Staffordshire marked bars remain 
at £15, the Earl of Dudley’s brand £15 12s. 6d., and un- 
marked bars (delivered Birmingham) and North Stafford- 
shire bars both £13 15s. net and f.o.t. Qualities and sizes 
of iron bars outside the standards to which the Government 
price regulations apply are very firm in price, and are still 
rising. The heavy demand for small rounds, squares 
and flats is forcing up values continuously. As much as 
£15 15s. is being paid for ordinary merchant bars of jin. 
gauge and £16 10s. for }in. bars. Smaller sizes than 
these are subject to unusually high extras. With regard 
to the home trade it was most apparent on ’Change this 
—Thursday—afternoon that ordinary trade buyers 
have to go short of rolled iron in many directions owing 
to the great absorption of material by the “ controlled” 
firms, although all the mills are running at top pressure. 
Early delivery is an essential condition of most of the 
business offered for the home market. 


Future Rolled Iron Price Problem. 


The end of the month is being anxiously awaited 
in the manufactured iron and steel trades to see if there is 
to be any change in the Government pig iron maxima. 
No doubt is entertained that a raising of the raw iron 
schedule would be promptly followed by an advance in 
the market price of Midland rolled iron and steel. In 
short, the proportion of finished material dependent upon 
the maximum schedules is so large that if the price limits 
of pig iron should be raised the effects would be very far- 
reaching. 


Galvanised Iron and Materials Prices. 


The galvanised iron trade is favourably influenced 
by the fall in spelter prices, values on the London market 
having now dropped to £68 and £66, with buyers only 
offering £60. ‘This fall places the galvanisers in a rather 
better position as regards costs of manufacture, though 
it would be incorrect to assume that in anything like all 
cases deliveries can be got at the full reduction or nearly 
full. The great trouble continues to be the scarcity of 
supplies at any price. The improved costs situation is 
happily giving some pause to the resolution previously 
arrived at by the galvanised sheet makers further to 
reduce make by laying off more rolling mills and galvanising 
vats. The difficulty of getting steel sheet bars as a raw 
material is still, however, very acute. This circumstance 
is of so great trade importance, indeed, that it largely 
serves to nullify the advantage appearing from the cheaper 
price of spelter. Complaints under this head continued 
very loud on ’Change to-day. The prices quoted to the 
galvanisers by sellers of bars and billets are regarded as 
prohibitive for any but very urgent purposes. American 
billets are quoted £14 at Liverpool docks, which means 
£14 15s. delivered Birmingham. Material can scarcely 
be bought at any price from British steel makers. Just 
before the outbreak of war billets might have been bought 
at £6 10s.!| A comparison between this figure and current 
values gives rise to extraordinary reflections truly. The 
minimum price for galvanised corrugated sheets of 24 w.g., 
packed in bundles and delivered Liverpool or equal, is 
£28 per ton, and there are local makers who still quote 
£30, but some makers in some other parts of the kingdom 
are understood to be willing to sell at £27 per ton. How 
this is accomplished, however, without incurring loss, 
Midland makers can scarcely conceive. Plain black sheet 
prices are unaltered at £18 to £18 10s. for doubles, 
delivered Birmingham. Ungalvanised corrugated sheets, 
a good bulk of which is being supplied to Government 
orders, are quoted £20 per ton. Shipping orders for 
galvanised iron to-day were rather more plentiful. There 
are indications of a turn in the tide in the late serious 
declension of demand, if only supplies of raw steel can 
be facilitated. At present it must be confessed, mill 
owners are very chary on this account of entering into 
engagements. Improved business is offered on account 
of the Dutch East Indies, and some of the Scandinavian 
markets are also ordering more freely. Last month the 
external trade in this department of the market reached 
an aggregate of 16,526 tons, being something like a third 
of the pre-war normal. 


Pig Iron Trade and Suggested New Schedule. 


Pig iron makers in Birmingham to-day were 
very determined in holding their own with buyers. It 
was declared, by the Staffordshire’ producers especially, 
that these are not times when any concessions can be 
made, that cokes and other raw materials are too dear, 
and that smelters are surrounded by too many difficulties 
arising out of the war conditions, which are eating into 
their profits, for there to be any room for treating con- 
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sumers other than with strict justice. It is well known 
that Staffordshire makers at the present time are making 
losses rather than profits upon much of their output, 
and it was openly hinted this (Thursday) afternoon that 
this is a state of things which cannot go on unchecked. 
Under these circumstances it was not surprising that the 
demand for a revision of the present pig iron maxima by 
the Ministry of Munitions was stronger than ever. As 
has previously been stated in this letter, the Staffordshire 
people want a 10s. advance from the department from 
July Ist next, and the Midland makers are almost as 
demonstrative. It is interesting to see how the schedule 
in this district would stand if this 10s. per ton were added. 
A new schedule based upon such an advance would come 
out something like this :—North and South Staffordshire 
part-mine forge iron, 100s. per ton; foundry numbers, 
102s. 6d. per ton, and common (i.e., cinder) South Stafford- 
shire iron 95s. per ton. Northampton forge iron, if 
makers are successful in getting all they ask from the 
Ministry after June 30th, will be rendered 92s. 6d. per 
ton, and foundry numbers 95s., while Derbyshire iron 
will become 95s. for forge and 97s. 6d. foundry. Similarly, 
Lincolnshire basic or foundry iron will stand at 97s. 6d. 
Turning now to best Staffordshire brands a 10s. increase 
would raise the official maxima to :—All-mine forge iron 
£6 per ton, all-mine foundry £6 5s. per ton, warm-air 
forge £7 10s. and warm-air foundry £8 per ton. 


The Steel Trade and Stringency of Supplies. 


The value of orders refused lately in the Midland 
and Staffordshire rolled steel trade would total an enor- 
mous sum could it be accurately ascertained. Certain 
branches of finished manufacture are practically in 
suspense through inability to get supplies. War work 
absorbs an increasing proportion of the output, and 
the stringency of supplies is so pronounced that 
buying agents have to cast about hither and thither to get 
execution of urgent needs under the “A” certificate. 
Leading rolled steel makers have as much official work on 
their hands as will keep them employed for months to 
come. Joists and sections and angles remain at the 
official £11 2s. 6d. net maximum price, tank and girder plates 
£11 10s., and boiler plates £12 10s. per ton. Native 
makers of semis such as steel bars and billets firmly refuse 
to look at any new business, and prices remain in the 
region of £13 10s. to £14 delivered. Happily, for con- 
sumers’ convenience American semis are this week being 
rather more freely offered. But the prices quoted are 
regarded as prohibitive for any but very urgent purposes. 
Billets have been sold at £14 at Liverpool docks, equal to 
£14 15s. delivered Birmingham. Some orders are being 
placed with United States exporters for ingots for 
rolling down at £12 per ton at Liverpool. A certain 
amount of business is also being done in American wire 
rods. There is an active trade at date on the Birmingham 
exchange in heavy steel scrap. Substantial quantities 
are being sent from this district to the South Wales works. 
The possibility of official price restriction by the Ministry 
of Munitions first suggested by the department a month 
ago is being increasingly canvassed on this market. The 
block at present is believed to be the difficulty which 
the Government finds in grading the various classes and 
carbons of heavy scrap and steel turnings and borings 
offered. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THe abrogation of the Whit-week holiday, 
although perhaps it did not result in much extra business 
being done on the Manchester Exchange, has had one 
effect, viz., that we do not need time to pull ourselves 
together and settle down to work again, as is usual during 
the week after Whitsuntide. The general position in 
the iron and steel trade is not greatly altered, but a great 
deal of business waiting to be done is held up by the 
knowledge that in all probability considerable changes 
in prices will be made at the end of the month. Opinions 
vary as to the amounts of the various alterations expected, 
but apparently there is no anticipation of any reduction. 
All the changes will, according to popular opinion, be 
increases, and it is only a question as to how far they 
will go. One expects that there will be no increase 
in the Scotch iron limits, and perhaps none in hematites, 
but certain foundry irons will no doubt be advanced, and 
perhaps basic iron. Most people here seem to be assuming 
that whatever maximum prices may be fixed at the end 
of the month the market will at once rise to the levels 
given. This view, of course, may be right, but it is not 
altogether a foregone conclusion, and perhaps it is as well 
to wait and see m-this case as in so many others. 


_ Foundry Iron. 


We are still without news here as to the Cleve- 
land certificate in this market. Rumours are about that 
tite request of the merchants has been definitely turned 
down and that nothing further is to be done ; but if this 
be so nothing is yet known at the headquarters of the 
merchants’ movement. I postpone discussion on the 
situation which will then arise, but may say that it will be 
sufficiently serious. There are no quotations on this 
market for Cleveland iron at the moment, but it is generally 
understood that consumers would have to pay a high 
price to get any for immediate delivery, although theoreti- 
cally they can have it at the maximum price. Unfor- 
tunately, one cannot make practical castings, to satisfy 
an engineer, out of theoretical iron. The demand for 
Derbyshire iron for prompt delivery, say, before the end 
of June, is good enough, as consumers would like to see 
plenty of stock in the yards at the present prices, but no 
one wants to sell, and very little actual business is being 
done in this class of iron. The price remains nominal 
at 94s. or 95s. delivered here, but Staffordshire iron is 
now quoted at 97s. 6d., so that Derbyshire is still a com- 
paratively cheapiron. It will be interesting to see whether 
if Derbyshire be raised officially to 92s. 6d. on trucks— 
or by 5s.—whether Staffordshire, which is now at 92s. 6d., 
will be raised to 97s, 6d. This is probably the expectation 
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of the Staffordshire people, and accounts for their indis- 
position to sell more iron. Lincolnshire foundry iron is 
still quite off the market here. In Scotch iron little, if 
anything, is being done in the district, but the prices 
remain as they were at 126s. for Monkland and 128s. 
for Glengarnock. There is, of course, a possibility that 
the advance in the Cleveland price limit will involve a 
similar advance in the Scotch prices, and sellers of Scotch 
assume that this will be the case; but consumers would 
be extremely dissatisfied in this event, as it is felt that 
the iron is fully as dear as it ought to be. It is, however, 
quite possible that the hematite prices will be raised, 
for it is certain that the extraordinary demand for hematite 
will justify high prices. 


Semi-steel. 


There is very little actual business being done 
here in billets, but according to report the situation is 
becoming rather easier. It has been said lately that the 
British works will be better able to deal with the demand, 
but whether this means that they are going to deal with 
it at £10 7s. 6d. or at some other price cannot be said. 
No doubt something has been done to increase the British 
capacity, but I should be inclined to doubt whether the 
trade can do permanently without some imported semi- 
steel. The extravagant pretensions of the shipping com- 
panies seem to have stopped imports altogether for a time, 
and when one hears that one company insisted upon £10 
per ton freight for wire rods this is not difficult to under- 
stand ; but now it is said that the shipowners are sorry 
they opened their mouths quite so wide, and are prepared 
to modify the terms. The uncertainty of the position, 
however, deters importers from acting. 


Serap. 


With the coming of higher prices for common 
pig iron—which is, of course, assumed—it is not surprising 
that dealers should expect higher prices for foundry scrap, 
but the demand is so quiet that they cannot enforce any 
advance at present. Textile machinery scrap is to be 
had at 102s. 6d., and if common pig iron is to be at 97s. 6d., 
this is quite moderate. Common cast scrap, such as 
broken pipes, can be had at 90s. to 95s. In steel scrap 
there is no anxiety to sell, and apparently all that comes 
in can be sent away to South Wales at from 105s. to 107s. 6d. 
on trucks here. Sheffield, however, declines to look at 
such prices, and perhaps the make of scrap in that district 
is now so large that it is not necessary to bring any from 
other districts. Wrought scrap is steady at £6 10s., 
offered, delivered at the works; but generally dealers 
try for a little more, and for very good lots £6 15s. can 
be obtained. 


Finished Material. 


There is no alteration in the market for finished 
iron and steel. Steel plates are still offered at £12 15s. 
delivered, but there is not much weight offering, and 
possibly some change in finished steel prices may be 
anticipated. Lancashire bar iron, £14 10s. delivered to 
any part of Lancashire free, less 2} per cent. 


Metals. 

The collapse in copper on the London market has 
made some difference in prices here, but not so much as 
it should havedone. Standard copper has now fallen from 
the highest by £30 per ton, but the price of strong sheets at 
£160 is only £14 below the top value. Tough ingot copper 
is quoted here at £134 10s. and best selected at £140 10s. 
Lead is again easier at £33 10s. delivered here. For small 
lots of English tin merchants quote £183, and for similar 
lots of spelter £79 per ton delivered. The outlook through- 
out the whole metal market is extremely obscure. 


Shaft Sinking by the Freezing Process. 


Members of the Manchester Geological and 
Mining Society, and friends to the number of about 70, 
had a very enjoyable day on Monday last, when they were 
invited to inspect the work of sinking two pit shafts by 
the freezing process at the Llay Main Colliery, Rosset, 
near Wrexham. The work is being carried out by Simon- 
Carves, Limited, Manchester. The two shafts are 90 
yards apart, and are to be sunk to a depth of 750 yards 
to work the area of coal surrounded by the Bala fault, 
Llay Hall fault, and the United Westminster Colliery 
barrier. One shaft has already been successfully sunk 
to a depth of 260ft. through frozen ground and cast 
iron tubbing put in to that depth, and the other shaft 
is in course of being sunk by the same method. The 
shafts are 18ft. diameter, and the strata to be penetrated 
comprises 47 yards of glacial drift overlying the coal 
measures. Freezing has been carried out through the 
loose sand and water-bearing strata to a depth of 231 ft. 
The visitors were conducted over the works by the 
engineer to the colliery, Mr. Brydon, and were taken 
through the house containing the engines and ammonia 
compressors as well as down the shaft which is now being 
sunk, and general satisfaction was expressed with the 
work carried out. The colliery is a new one, and is being 
equipped by Markhams, of Chesterfield, with winding 
engines and mixed pressure steam turbines, the order 
for- which was, I hear, originally placed in Germany, 
but was cancelled after the war broke out. It is antici- 
pated that there will be developments in connection with 
the freezing process of shaft sinking in this country, which 
has, so far, been behind the Continent in this branch of 
engineering. 

Barrow-In-Furness, Thursday. 
Hematites. 

Business in the hematite pig iron trade is 
exceedingly brisk. Makers are experiencing a fuller 
demand for their iron than they can handle and, in con- 
sequence, deliveries are being very considerably delayed. 
The demand is practically for those users who are engaged 
on the production and manufacture of munitions of war, 
and private consumers have little chance of getting 
deliveries for the time being. It is expected that the 
requirements of the Government will increase as new 
plant is brought into operation locally and in other parts 
of the country. The whole of the metal produced from 
the 26 furnaces in operation now is being put into prompt 





use, largely in the immediate district, but deliveries are 
also being made to neighbouring counties by those 
smelters who make solely for the open market. Although 
several firms have made their preparation to put additional 
furnaces into blast they have not yet had the chance of 
so doing owing to the limited supply of raw material and 
labour. Prices are at the maximum rate with parcels of 
mixed numbers of Bessemer iron at 127s. 6d., and special 
brands are at 140s. per ton net f.o.t. Warrants are idle 
at 115s. per ton net cash. 
: Later. 
At Millom a furnace is going into blast, and the 


Askam Ironworks are to be re-opened. There is a huge 
furnace at these works. 


Iron Ove. 


There is a busy state of affairs in the hematite 
iron ore trade, and throughout the district raisers are 
doing their utmost to maintain a big output to meet the 
requirements not only of local smelters but makers in 
other parts of the country. The labour shortage is felt 
severely in the mining business. Prices are steady, with 
good average sorts quoted at 21s. to 30s. per ton, and 
best ores are at 38s. per ton net at mines. Spanish and 
Algerian ores are at 36s. per ton delivered. 


Steel. 


At Barrow, and also at Workington, there is 
activity in most parts of the steel works, but some of 
the mills are still doing nothing. The whole of the other 
departments are fully engaged, and the foundries are 
busily employed, and likely to remain so for some time to 
come, everything pointing to a still further extension of 
activity. For the usual sorts of commercial steel there is 
a slack demand. Heavy rails are at £10 17s. 6d. to 
£11 10s., light rails at £12 to £12 10s., and heavy tram 
sections at £12 5s. per ton. Billets are a good trade at 
£12 per ton, ship plates are at £11 10s., and boiler plates 
at £12 10s. per ton. 


Fuel. 


There is a strong demand for coal which is at 
24s. 6d. per ton delivered for steam sorts, house coal 
being at 22s. 6d. to 35s. 6d. per ton delivered. The 
demand for coke is very heavy with East Coast qualities 
at 33s. to 35s. 6d. per ton delivered. Lancashire cokes 
are at 3ls. per ton delivered. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Iron Trade. 


THE position of the Cleveland pig iron trade, 
officially controlled both as to price and the allocation 
of the somewhat limited output, tends more and more 
to become absolutely stereotyped. The demand for 
iron is as insistent as ever, and it is apparent that a much 
greater output could be readily absorbed. Unfortunately, 
the steps which have been taken with that end in view 
are somewhat slow in materialising, and the hopes that 
additional furnaces would be in blast before the end of 
the month are gradually receding. Still, an increased 
output of iron at a comparatively early date seems now 
tolerably certain. It is understood that offers of further 
supplies of coke are now forthcoming, and this brings 
appreciably nearer the blowing in of more furnaces. The 
rumour to the effect that it is proposed to fix a maximum 
price for exported iron still gains currency, and the figure 
of 95s. has been mentioned, but this is certainly prema- 
ture, as the whole story lacks confirmation. It is, however, 
of interest to record that the recent observations by 
merchants to the Ministry of Munitions on the subject 
of the form of certificate issued by the local Control 
Committee have resulted in the complete vindication 
of the attitude taken up by the latter. The Control 
Committee had issued a printed form upon which makers 
were asked to disclose the amount of iron sold to a me1- 
chant, the name of the consumer, and the additional 
charges above the official maximum agreed upon by way 
of merchants’ commission, &c. This form had to be 
countersigned both by the consumer and merchant, and 
by the latter, at all events, it has been contended that the 
course adopted was of an inquisitorial character, which 
it was impossible to justify. Merchants in the Cleveland 
district have been restive under the new conditions, 
but it was left to merchants elsewhere to take more 
definite action by direct representations to the Ministry 
of Munitions. Their protest has, however, been un- 
availing, for it is understood that the Ministry has now 
replied that it sees no reason for any alteration in the 
form of certificate. Doubtless, merchants are reluctent 
to disclose the private arrangements with their clients, 
but to exercise no control over merchants’ charges would 
practically render the maximum price a dead letter. On 
the other hand, these charges are often regulated by the 
extent of the credit, and where long periods of credit are 
given by a merchant to a consumer, a statement to that 
effect on the certificate will, it is understood, carry due 
weight with the committee in reviewing the terms of the 
contract. 


Current Business. 


The business passing in the Cleveland market 
just now is confined to supplies during July and August. 
The official maximum for No. 3 G.M.B. Cleveland pig 
is 82s. 6d., but it is on the basis of 87s. 6d., the higher 
official maximum which comes into force on July Ist, 
that any new business is being done. The recent steps 
taken by the Control Committee with regard to the 
allocation of supplies will, it is believed, relieve the 
situation for the home consumers, but the Scottish 
foundry owners are vigorously protesting, and there is 
talk of a deputation to London on the subject. For 
export the price of No. 3 Cleveland pig is nominally 100s., 
though possibly if a licence is obtainable a little less might 
be accepted. No. lis about 105s. ; No. 4 foundry, 99s. ; 
and No. 4 forge, 98s. 
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Hematite Pig Iron. 


In the hematite trade the scarcity of iron is so 
great that new business has been very strictly limited. 
Consumers are pressing for deliveries to meet their urgent 
requirements. There are no stocks to draw upon, and 
the existing output is going into immediate consumption. 
The maximum home price remains at 122s. 6d. for mixed 
numbers, but for export 140s. or more would be paid. 


Iron-making Materials, 


There is little or no business passing in the 
foreign ore trade just now. Buyers have covered their 
immediate needs, and in the absence of further inquiry 
prices have eased a little. Controlled consumers are 
in a position to obtain best Rubio ore at 36s., but in the 
open market the price is about 38s. 6d. Supplies of coke 
are coming to hand a little better, but there is still a strong 
demand. Good medium furnace coke is quoted at the 
official maximum of 30s. 6d. delivered at the works. 


Manufectured Iron and Steel. 


A state of undiminished pressure is still recorded 
in the manufactured iron and steel trades in the North 
of England, fresh orders of all descriptions having been 
distributed by the War authorities. Most of the large 
firms which are in receipt of Government orders have 
ceased to book any further trade from private sources. 
It should be specially noted that manufacturers, except 
by permission of the Ministry of Munitions, are unable to 
execute any orders for private business. Permission is 
being given to ‘“‘controlled”’ firms to a certain extent, 
but, in any case, it has to be admitted that private trade 
is having the barest of existence. Manufacturers who 
are in a position to do so are making strenuous efforts 
to keep a small channel open for private trade, but it is 
constantly narrowing through the silt of Government 
requirements. In the finished iron trade there are no 
signs of lessening demands, the works being practically 
monopolised by Government orders. The following 
are the principal market quotations :—Common iron 
bars, £13 15s.; best bars, £14 5s.; double best bars, 
£14 12s. 6d. ; treble best bars, £14 19s. 6d. ; packing iron, 
£10; packing iron, tapered, £11 15s.; iron ship angles, 
£13 15s.; iron.ship rivets, £17 to £18; steel bars, basic, 
£13; steel bars, Siemens, £13; steel hoops, £15; steel 
ship plates, £11 10s. ; steel boiler plates, £13; steel ship 
angles, £11 2s. 6d.; steel ship rivets, £18 to £19; steel 
sheets, singles, £18; doubles, £18 10s.; steel joists, 
£11 2s. 6d.; steel strip, £14 10s.; heavy sections of 
rails, £11 ; steel railway sleepers, £12—all less 24 per cent., 
except ship plates, angles and joists, packing iron and iron 
bars. 


Shipbuilding and Engineering. 


Exceptional activity prevails in the shipbuilding 
trade, especially’ in the case of Admiralty work. As yet, 
no very appreciable increase has taken place in the output 
of purely mercantile tonnage as a consequence of the 
permission supposed to have been extended to builders 
by the Admiralty to concentrate more effort on this class 
of work. On the Tees and Wear a fair amount of mer- 
cantile is being proceeded with, men being put on to 
merchant ships as and where they can be spared from 
Government orders, the extent and variety ot which are 
exceptional. While orders for new vessels are increasingly 
being canvassed, few, if any, are being placed and then 
only on a basis that does not justify any definite announce- 
ment being made. In the case of several firms whose 
yards are partially engaged on mercantile work it will 
be two years or more before the work on the stocks and 
on the order books is exhausted. Daylight saving is to 
result in a fillip to Tyne Admiralty work. The Trade 
Unions have agreed to make use of the present light nights, 
and their members will now put in three nights of overtime 
a week, from 5 p.m. to 8.30 p.m. At present only one 
naval yard is affected, but as the agreement was made 
under the auspices of the Ministry of Munitions it is 
probable there will be an extension to other suitable 
places. Ship-repairing firms are also well employed, and 
are looking forward to a period of prosperity. 


The Coal Trade. 


The position of the coal market is decidedly 
weaker at the moment, and while some little recovery 
may be expected as the shortage of tonnage becomes less 
accentuated, it is likely that the lower quotations at the 
moment will last for probably the remainder of the month. 
One significant effect of the present easement has been 
rather a relief to the local Export Committee in its 
endeavours to obtain supplies of coal for France at limi- 
tation prices. Hitherto, the bulk of the supplies reaching 
the French market has been on contract account, but 
with a fall in prices and more coal thrown on the market, 
the col.ieries are more disposed to treat with inquiries on 
the lower prices of the new scheme. The most pro- 
nounced effect has been observable in steam coals, of which 
the prices are down by no less than 10s., though the prices 
in first hands are not so low as has been taken during the 
past week. Several large lots for shipment over the 
rest of this month have been done at limitation prices, 
and merchants are likely to be able to fulfil some of the 
backward orders which have recently been accumulating. 
Best steams are weaker, and the price is nominally 50s. 
to 55s., seconds are quoted nominally at from 45s. to 50s., 
but even these quotations can, at times, be discounted. 
Smalls are steadier, North Northumberlands are still 
off the market, and unscreened steams for bunkers are 
easier. The Durham section is moderately steady, but 
the home inquiries, which are very heavy, seem to benefit 
the Durham coals more than the more northern section. 
Coking coal have a better market, the home demand and 
official requisitions having contributed to their steadiness. 
The coke market remains very firm for both foundries 
and gas-house sorts, and the prices are firmly maintained. 
Though the export trade of Tyne Dock showed a falling 
off last week, a substantial quantity of coal was put on 
board ship. The total was 94,953 tons, which was a 
decrease of 20,278 tons as compared with the corresponding 
period last year. On the other hand, however, the coke 


handled was abnormal, namely, 9641 tons, or nearly 





twelve times more than was dealt with in the same week 
of 1915. The net decrease in the shipments of the two 
commodities was therefore only a little over 11,000 tons, 
which, under the circumstances, may be regarded as 
highly satisfactory. Quotations rule as under :—North- 
umberlands: Best Blyth steams, 50s. prompt, 60s. for 
July ; second Blyth steams, 50s.; unsereened, 40s. to 
45s.; households, 50s. to 55s.; bunkers, 38s. to 40s. ; 
best smalls, 35s.; Tyne prime steams, 55s. to 60s. ; 
Tyne second steams, 50s. to 55s.; special Tyne smalls, 
35s.; ordinary smalls, 28s. to 30s. Durhams: Best gas, 
35s. 6d. to 37s. 6d.; second gas, 34s. to 36s.; special 
Wear gas, 37s. 6d.; smithy, 36s. to 37s.; coking un- 
screened, 35s. to 37s. 6d.; coking smalls, 34s. to 36s. ; 
ordinary bunkers, 34s. to 36s. ; best bunkers, 37s. to 38s. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel. 


THE expenditure of guns and ammunition must 
be increasing enormously judging by the ever-growing 
demand for steel by the military authorities. Those who 
had hoped that the vast output of the past three or four 
months would have caught up requirements are dis- 
appointed. More steel than ever is wanted for munitions. 
Output fortunately continues to increase, but not to a 
sufficient extent to meet the growing demand. The 
position of tool steel continues to be one of unexampled 
pressure, and there is a distinct increase in the home 
demand. The new munitions factories absorb an enor- 
mous quantity of high-speed steel, and as the output is 
determined by the supply of labour and tungsten the 
Government is conserving the supply by withholding 
export certificates in all but very exceptional cases. 
Swedish steel billets now cost in Sheffield £33 to £35 per 
ton and wire rods £45 and upwards—by far the highest 
figures recorded. The new stainless and rustless steel is 
making great headway, and makers are realising that it 
is likely to be used for numerous purposes in addition to 
table knives. It was recently discovered that these 
knives came within the prohibited export regulations, 
They contain chromium, and no steel containing that 
metal may be sent out of the country without a licence. 
The difficulty has been overcome by empowering the Cutlers’ 
Company to grant certificates entitling rustless cutlery 
to be shipped. More and more women are being utilised 
in the steel works, a large proportion of whom have 
qualified themselves for tasks requiring great care and a 
considerable measure of skill. 


Materials and Prices. 


Makers of pig iron appear to be confident that 
the committee appointed by the Government to regulate 
iron and steel prices will agree to a substantial advance on 
the pig iron maximum when the term of the present 
arrangement expires at the end of the month. At least 
5s. is the general expectation, and some of the Cleveland 
makers have already quoted such an advance on contracts 
starting in July. That the expectation may be justified 
in the case of mixed hematite is regarded as highly pro- 
bable, but it is doubted whether a similar advance will 
be permitted for forge and foundry qualities. There is 
some speculation whether the Government, in the event 
of selling prices being advanced, will continue the arrange- 
ment of guaranteeing to makers of hematite the present 
maximum price which they are to pay for ore. This plan 
has worked well so far as the users are concerned, as it 
gives them the ore some 5s, below the cost on the market, 
and it has resulted in a gradual but appreciable reduction 
in the freight of ore from Spain to British ports. This 
latter has meant a reduction in what amounts to a Govern- 
ment subsidy to the trade. All classes of hematite are 
extremely scarce, and with no stocks anywhere the situa- 
tion is regarded with some anxiety, seeing that the material 
is necessary for munitions. Steps have been taken, how- 
ever, to increase the output at the expense of common 
irons. It is estimated that the requirements of the steel 
trade during the coming quarter will exceed that of any 
previous period, more particularly in the special low 
phosphorus and sulphur qualities. Current quotations 
in Sheffield are as follows :—East Coast mixed numbers, 
129s.; West Coast ditto, 135s. 6d.; East Coast special, 
146s. 6d.; West Coast ditto, 148s. 6d.; Derbyshire foundry, 
89s.; ditto forge, 88s.; Lincolnshire brands nominal and 
nothing offering. There is a brisk market for heavy steel 
scrap at from £5 8s. to £5 15s. Wrought iron is quiet 
locally at £6, but it is worth more outside the district. 
The supply of steel turnings and borings is excessive. 


Finished Iron. 


Activity is by no means genera at the finished 
ironworks, which are suffering badly for want of puddlers, 
as the output does not suftice even to satisfy the present 
meagre demand for bar iron. The heavy iron foundries 
are being kept busy by the phenomenally large requirements 
of the steel trade in such matters as ingot moulds and 
rolls, as well as the iron material required for new steel- 
works plant. Engineering foundries also busy. In 
light castings, however, a condition of slackness has been 
created by the collapse of the demand from the building 
trade for stove grates and other ironwork consumed by that 
trade. Nor is there much Government work in the shape 
of grenades or heating appliances for camps. In these 
matters the demand appears to have been satisfied. 
Notwithstanding the depression the workmen are demand- 
ing an immediate advance of 6s. per week and 15 per cent. 
on piece rates on the top of the war bonus. Heating 
engineers are obtaining little or no fresh business. Crown 
bars are quoted at £11 15s. and hoops (iron or steel) 
at from £17 to £18. 


Fuel. 


There is little or no change to record in the 
steam coal market, which remains exceptionally strong 
and active. The home consumption continues to be 
progressive in volume, and considerable difficulty in 
obtaining the needful supplies has been experienced by 
users who had not contracted fully, as there is little to be 





had in the open market. Heavy tonnages are being shipped 
to France and Italy. It is said that licences for export 
to neutral countries are being granted rather more freely 
than of late. For best Yorkshire hards for export to 
neutrals owners are quoting as much as 40s. at the pits. 
A constant state of scarcity obtains in the supply ol 
small fuels, with scarcely any offering in the open market. 
The question of price is quite a secondary consideration 
with many buyers. Current quotations for inland 
sales are nominally per ton at the pits as follows :—Best 
South Yorkshire hards, 18s. and 18s. 6d.; best Derby 
shire hards, 17s. and 17s. 6d.; second qualities, 16s. 6d. 
and 17s. ; steam cobbles, 16s. 6d. and 17s. 








SCOTLAND. 


(From our own Correspondent.) 


Unabated Demands. 


Tue demands for all kinds of material are as 
strong as ever and the iron, steel and allied trades through- 
out the country are extremely active, and the position 
is very favourable from the producer’s point of view. 
The regularly expanding Government demands are, of 
course, largely responsible for this state of affairs. A 
little more has been done of late in the way of ordinary 
home business, and with stocks in a very low condition 
the restricted quantities of material changing hands on 
private account are in most instances realising about 
maximum rates. Export orders are to be had in plen- 
tiful supply, but makers are quite unable to arrange a 
definite time for delivery, and this, along with the difficulty 
in securing licences, has reduced this class of business to 
a considerable extent. There has been some talk, too, 
of still further curtailment of ordinary business in all 
directions as, in spite of every effort Government supplies 
are still lagging. It would therefore appear as if private 
business will disappear altogether during the period of 
hostilities and energies entirely directed to the produc- 
tion of munitions of- war. 


Dilution of Labour in Shipyards. 


The Government Commissioners for the dilution 
of labour in the Clyde district—Mr. Lynden Macassey 
(chairman), Sir Thomas Munro, and Mr. I. H. Mitchell 
after negotiation with the Clyde District Committee of 
the Shipconstructors’ and Shipwrights’ Association, have 
arrived at an agreement on similar lines to the one con- 
cluded with the Boilermakers and Iron and Steel Ship- 
builders, and published last week. In this latest agree- 
ment an additional clause has been inserted providing 
that all differences with regard to wages or conditions of 
employment under or otherwise arising out of this agree- 
ment will, without stoppage of work, be referred to and 
settled by the Clyde Dilution of Labour Commission or 
other arbitration tribunal under the Munitions of War 
Acts, 1915 and 1916. The Shipconstructors’ and Ship- 
wrights’ Association represents two distinct and leading 
branches of shipyard trade—first, ship-constructors and 
repairers, shipwrights, erectors, liners off, &c., and, 
secondly, drillers and hole-cutters. 


Wages and Labour. 


Lord Strathclyde, acting as independent chairman 
of the Scottish Coal Trade Conciliation Board, for the 
purpose of considering an application by the miners for 
an advance of wages, has issued his award. The miners 
claimed an advance of 1s. per day. Lord Strathclyde has 
decided that the miners shall receive an increase of 6d. 
per day. This latest advance raises the wages of 
the miners in most districts of Scotland to 9s. 6d. per 
day. A second meeting of the Conciliation Committee 
of representatives of the Scottish mineral oil companies 
and the Scottish Oilworkers’ Association was held in 
Glasgow during the past week to consider the demands 
of the workmen, which included, among other iteros, 
double time for Sunday labour, 6d. per hour advance on 
present wages, and in future two-thirds of advance given 
to shale miners. After deliberation the companies’ 
representatives made the following offer :—Two-thirds 
of present and future advances given to miners, with an 
additional 2d. per day, or two-thirds of the advance in 
wages given to miners since May, 1915. The dispute at 
the Rosehall Collieries in Lanarkshire is still unsettled, 
and the miners, to the number of 1500, are still on strike. 
Negotiations instituted by the Board of Trade are still 
in progress. The owners, Messrs. Robert Addie and Sons, 
had put forward their case and the Union officials had 
been summoned to London to meet the chief Industrial 
Commissioner and other authorities, The machinemen 
had now stopped work and there was a possibility that 
several of the firemen would soon be withdrawn. Mr. 
John Robertson, vice-president of the Scottish Miers’ 
Federation, said that within a week they would know 
whether they were done with Messrs. Robert Addie and 
Sons or whether the dispute was to resolve itself into a 
fight between the Lanarkshire Coalmasters’ Association 
and the Miners’ Federation of Great Britain. The 600 
men on strike at the Viewpark Collieries, Uddingston, 
also belonging to Messrs Robert Addie and Sons, continue 
idle. At a mass meeting it was resolved that, as the strike 
was now likely to be a protracted one, graith should 
be lifted on Friday, June 28rd, and that the men seek 
employment elsewhere. 


Pig Iron. 


There is a very strong demand for Scotch pig 
iron, particularly in the case of hematite. The output 
of hematite has been and is being increased, but in spite 
of all efforts deliveries are insufficient. Ordinary quali- 
ties are now scarcer, as many of the furnaces are producing 
hematite. Outputs are easily absorbed by home require- 
ments, and with licences difficult to obtain exports are 
very much reduced. Shipments for the past week amounted 
to 1583 tons, compared with 2999 tons in the same week 
last year. The pig iron warrant market remains suspended, 
Total stocks now amount to 32,506 tons, compared with 
116,098 tons at the end of 1915. 
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Quotations. 


The prices of Scotch makers’ iron are quoted as 
Monkland and Carnbroe, f.a.s. at Glasgow, 





follows : 














Nos. 1, s.; Nos. 3, 120s.; Govan, No. 1, 122s. 6d.; No. 3, 
120s.; Clyde, Summerlee, Calder, and Langloan, Nos. 1, 
130s.; Nos.,3, 125s.; Gartsherrie, No. 1, 131s. 6d.; No. 3, 
126s. 6d.; Glengarnock, at Ardrossan, No. 1, 130s.; No. 3, 
125s.; Eglinton, at Ardrossan, or Troon, and Dalmel- 





lington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 121s. 6d.; Shotts 
and Carron, at Leith, Nos. 1, 130s.; Nos. 3, 125s. per ton. 





Finished Iron and Steel. 


There is no change to report in the finished iron 
and steel trades. The steel works continue extremely 
active, chiefly on Government account; shell bars, in 
particular, being in urgent demand. Prices are firm. 
Angles are quoted about £14; ship plates £14 and up- 
wards ; and boiler plates £15—all per ton net, f.o.b. 
Glasgow. Makers of black sheets are very busy, but 
outputs are restricted by a scarcity of raw materials. 
The price for 7 to 11 b.g. is still about £18 10s. per ton, 
Glasgow delivery. A very firm tone exists in the malle- 
able iron trade in view of prospective further advances 
in pig iron and the searcity of raw material. The demand 
for iron and mild steel bars is fully maintained, and works 
are kept running at the height of their capacity. ‘* Crown” 
iron bars are quoted £14 to £14 5s. per ton net, home or 
export delivery. 


Coal. 

There is a steadier tendency in the Scotch coal 
trade, though, in view of the uncertainty which still exists 
with regard to the future, prices are still inclined to recede. 
Orders for ell coals are being hung up owing to an absence 
of tonnage, but splints are comparatively busy, and navi- 
gation and stems are fairly well placed. Collieries in the 
East of Scotland district report that while business is 
fairly brisk all round, the demand has undoubtedly fallen 
off. Quotations for most sorts are unchanged, but sup- 
plies can, it is said, be arranged considerably below colliery 
prices. There has been an almost entire absence of buying 
on Italian account, which is ascribed to the fact that im- 
porters and consumers are of the opinion that a prices 
limitation scheme will soon be introduced for Italy on 
similar lines as for France The aggregate shipment from 
Scottish ports during the past week amounted to 210,606 
tons, compared with 217,756 in the preceding week, and 
234,539 tons in the corresponding week of last year. 
Ell coal is quoted f.o.b. at Glasgow 28s. to 32s. 6d.; splints, 
34s. to 45s.; navigations, 39s. to 40s.; steams, 28s. to 32s.; 
treble nuts, 21s. to 23s.; doubles, 2ls. to 22s.; singles, 
19s. 6d. to 20s. 6d.; best screened navigation coal, f.o.b. 
at Methil or Burntisland, 45s. to 50s.; first-class steams, 
45s. to 50s.; best steams, f.o.b. at Leith, 36s. to 37s. 6d, 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 

So far as fresh actual business is concerned the 
market during the past week has been dull. In no branch 
has there been any activity of note. The limitation 
scheme for supplying France with coals is virtually in a 
lifeless state. Exporters were urged to carry on as 
before, as the French authorities had not completed their 
organisation for giving effect to the scheme, but exporters 
were asked not to enter into fresh contracts beyond the 
end of this month. Nothing more has been heard except 
that it is doubtful whether the French authorities will 
he ready to co-operate fully before probably the middle 
of August. The result is that everybody is waiting and 
everything is in a state of uncertainty. Operations so 
far as neutral countries are concerned are on a negligible 
scale. Meanwhile reports are current that the Board of 
Trade is likely to adopt measures for further control over 
coals and prices. So far as home supplies are concerned 
it is not improbable that before long some alteration will 
be made in the statutory price fixed under the Coal Prices 
(Limitation) Scheme. At present colliery owners can 
only charge 4s. above pre-war prices, but since that time 
working costs have increased, and there is the 15 per cent. 
increase in the general wage rate of the coalfield to be 
considered. Representations have been made to the 
Board of Trade authorities pointing out that with a number 
of collieries the price fixed under the Act means a dead 
loss to them. It has been put forward that the statutory 
limit of 4s. should be raised, and it is reported that the 
figure suggested by colliery owners is 8s. It is regarded 
as scarcely likely that the Board of Trade will agree to 
8s., but that it is not at all improbable that 2s. to 3s. will 
be added to the limit of 4s. above pre-war prices. 


Coal for Home Consumption. 


[t is very evident that expectations are held that 
coals for home consumption will become considerably 
scarcer than they have ever been. The secretary of the 
Special Committee appointed by the Board of Trade to 
regulate the supply of coal and coke to consumers in 
Monmouthshire and South Wales has issued a circular 
letter to clerks of county boroughs, borough and urban 
district councils, stating that for the purpose of dealing 
with house coal supplies in a proper and efficient manner 
it is suggested that a committee should at once be appointed 
for each town with the object of obtaining information 
from the coal merchants as to the monthly quantity of 
coal they have previously purchased and other details, as 
it is only by co-operation between merchants and colliery 
owners that means can be devised for preventing a shortage 
in the supplies. The matter is important in view of the 
decreasing output of the collieries and the increasing 
requirements of the Admiralty and munition works, 


Coal from Virginia. 


A well-known Liverpool and Cardiff firm has 
recently been inquiring for tonnage to carry American 
coals from Virginia to Liverpool or Avonmouth. Such 
Coke has before now been 
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brought over, because there happened to be nothing else 
for a vessel to bring, but coal has never been imported. 
So far nothing can be ascertained as to who are the 
charterers, but they require vessels to make fourteen 
consecutive voyages, and as vessels of 5000-ton carrying 
capacity are preferred, for one vessel to enter into the 
contract means 70,000 tons. As far as can be gathered 
the proposal is, however, to import a considerably larger 
quantity than 70,000 tons. The freight rate offered to 
shipowners is 15 dols., equal to 62s. 6d., so that, including 
the cost of the coals, the price of the coal delivered cannot 
be less than £3 15s., which compares with companies with 
50s. f.0.b. for Cardiff large steam coals at the present time. 


Foreign Coal Exports. 


Foreign coal exports from South Wales ports 
last week showed a substantial fall as compared with the 
previous week, this being due to the suspension of work 
on Whit-Monday. The total was 300,464 tons, as against 
443,519 tons, and with 302,167 tons in the corresponding 
week of last year. Cardiff last week sent away 164,372 
tons, as against 169,981 tons in the same week of last year. 
Newport cleared 60,892 tons, as against 38,491 tons. 
Swansea dispatched 47,490 tons, as against 72,983 tons, 
and Port Talbot 27,710 tons, as against 20,712 tons. 
much as 92 per cent. of the shipments were for Allied 
destinations, which gives some indication of the restricted 
business being done with neutrals. 


Coalfield Disputes Settled. 


After many failures to arrive at a settlement 
the coalowners and the workmen’s leaders have at last 
come to agreement concerning three problems which have 
been in dispute since last July. These disputes concerned 
(1) the Sunday night shift, (2) bonus turn for ostlers, and 
(3) surface craftsmen’s wages. Sir George Askwith, of 
the Board of Trade, urged the parties to submit their 
cases to Judge O'Connor, who was prepared to act as 
conciliator, The owners accepted in their entirety his 
recommendations at a meeting of the Conciliation Board 
at the end of last week, but the workmen’s representatives 
preferred to lay Judge O’Connor’s recommendations 
before their Executive Council. Later the Executive 
decided to accept them, so that for the present at any rate 
there is peace in the coalfield. It is understood that the 
Sunday night shift is to be regarded as one shift and one- 
fifth, and that a bonus turn is to be paid to the ostlers. 
The owners were only prepared to grant half a bonus to 
the ostlers. As regards the third question, viz., the wages 
of surface craftsmen, it is reported that the workmen 
have agreed to adopt the terms entered into between the 
owners and the Enginemen’s and Stokers’ Association, 
which are below the terms which the Miners’ Federation 
claimed. An interview with the Lord Chief Justice 
relative to the appointment of an independent chairman 
of the Conciliation Board in succession to Lord Muir 
Mackenzie has been fixed for Tuesday next. 


Dock Labour Supplies. 


At the request of the Port and Transit Com- 
mittee for the Port of Cardiff a meeting of employers of 
labour engaged in the discharge of vessels was recently 
held at Cardiff for the purpose of setting up a scheme for 
obtaining the exemption of dock workers who are necessary 
to carry on the work at the docks. It was decided to 
adopt a proposal put forward by the Dockers’ Union that 
members of that Union should be required to register 
their names and obtain a certificate of registration from 
the secretary of the union by July 3rd, so as to assist a 
new committee to be set up by the Board of Trade, con- 
sisting of representatives of the dock authorities, military 
authorities and employers of labour, who will be given 
authority to issue certificates of exemption from military 


serv ix 22. 


Current Business. 


There has been unusually little business done 
during the past week. The general expectation at the 
end of last week was that coal prices were almost certain 
to fall very substantially, as there was every indication 
of tonnage being so short that regular work at the pits 
would be impossible. These expectations have not 
materialised, however, but the conditions altogether are 
most conflicting. There is sufficient tonnage in dock 
for immediate requirements of collieries, but chartering 
is almost at a standstill. The amount of tonnage being 
offered for employment is extremely small, but collieries 
are apparently well stemmed, and so far as all the leading 
coals are concerned they are being taken to such a large 
extent by the Admiralty that owners are not at all affected 
by the paucity of general business. Exporters experience 
the utmost difficulty in getting their requirements, and 
nominally coal values remain very much unaltered. Small 
coals in the early part of the week took on a steadier tone, 
but have since barely maintained this state, and best 
bunkers are not worth more than 30s. Cargo sorts are, 
generally speaking, not worth more than 20s. to 22s., 
but a buyer committed to any particular coal might still 
have to pay up to 25s. Patent fuel is steady, with very 
little fresh business being arranged, while pitwood keeps 
about 40s. to 42s. 


Approximate Pricus. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 50s. to 52s. 6d.; ordi- 
naries, 50s. to 51s.; best drys, 45s. to 47s. 6d.; ordinary 
drys, 43s. to 45s.; best bunker smalls, 29s. to 30s.; best 
ordinaries, 27s. to 29s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 22s.; best Monmouthshire Black Vein large, 50s. 
to 52s. 6d.; ordinary Western Valleys, 50s. to 51s.; best 
Eastern Valleys, 50s. to 51s.; seconds Eastern Valleys, 
47s. 6d. to 50s. Bituminous coal: Best households, 23s. 
to 24s.; good households, 22s. to 23s.; No. 3 Rhondda 
large, 47s. 6d. to 50s.; smalls, 33s. to 35s.; No. 2 Rhondda 
large, 39s. to 41s.; through, 35s. to 37s.; smalls, 25s. to 
26s.; patent fuel, 55s. to 60s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 
50s. to 6d. Pitwood, ex ship, 40s. to 42s. 
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The tendency of the market is to weaken, although the 








better qualities hold up owing to the heavy Government 
requirements. Still, the Admiralty authorities are releas- 
ing rather more coal, and while there is not much activity 
on the market values are easier. In the case of ordinary 
Eastern Valleys business has been concluded for next 
week’s shipment at 45s., middlemen preferring to accept 
this price and make sure of lifting the coals and also of 
securing a handsome profit. Colliery salesmen, however, 
still quote about 48s. to 50s. Bituminous coals are not 
so firm. No. 3 Rhondda large are worth about 45s. to 
46s., and No. 2 Rhondda large 35s. to 37s. Small coals 
show practically no change from the basis of 30s. for best 
bunkers and patent fuel and pitwood are for the time being 
stationary. 


Newport. 

Operations continue on a very restricted scale, 
and there appears to be no sign of an immediate change. 
Tonnage is none too plentiful, but at the same time there 
is comparatively little free coal about, and values remain 
almost stationary. Approximate values :—Steam coal : 
Best Newport Black Vein large, 50s. to 51s.; Western 
Valleys, 49s. to 50s.; Eastern Valleys, 50s. to 51s.; other 





sorts, 47s 6d. to 50s.; best smalls, 25s. to 27s.; seconds, 
23s. to 24s. Bituminous coal: Best house, % to 24s.; 


seconds, 22s. to 23s.; patent fuel, 50s. to 55s. Pitwood, 


ex ship, 40s. to 42s. 


Newport Metal Market. 


There is very little change in the conditions 
prevailing in the local iron and steel trades. New business 
is difficult to arrange owing to questions of labour, output, 
&e. Values generally are firm and scarcely any quotations 
have undergone change. Business is fairly active at the 
tin-plate bar mills, prices remaining at £14 10s. for both 
Bessemer and Siemens qualities. Rails are unchanged 
on the week at about £14. Makers of Welsh hematite 
continue very busy, and values are difficult to indicate, 
though officially prices are £7 2s. 6d. Tin-plates are 
unaltered, quotations being 37s. 3d. to 37s. 6d. for LC., 
20 14’s, and 74s. 6d. to 74s. 9d. for 28 20's. 


Swansea. 


The market has been quiet practically all round, 
with easiness noticeable for prompt loading, as tonnage is 
scarce. New business is very slow. Approximate prices : 
Anthracite: Best malting large, 3ls. 6d. to 33s. 6d.; 
second malting large, 30s. 6d. to 32s.; Big Vein large, 30s. 
to 32s.; Red Vein large, 25s. 6d. to 29s.; machine-made 
cobbles, 37s. 6d. to 40s. 6d.; French nuts, 37s. 6d. to 
39s 6d.; stove nuts, 37s. 6d. to 39s 6d.; beans, 33s. 6d. to 
34s. 6d.; machine-made large peas, 21s. 6d. to 23s. 6d.; 
rubbly culm, 13s. 6d. to 14s. 6d.; duff, 5s. to 5s. 6d. Steam 
Best large, 37s. 6d. to 40s.; seconds, 36s. to 37s.; 
smalls, 20s. to 22s. Bituminous 





coal : 
bunkers, 32s. to 34s.; 





coal: No. 3 Rhondda large, 47s. to 50s.; through and 
through, 38s. to 40s.; smalls, 27s. to 30s.; patent fuel, 
50s. to 52s. 6d. 


Tin-plates, &c. 


Values of tin-plates continue firm, but there is 
no change of importance to note. It is now notified that 
all classes of workmen engaged in tin-plate and steel sheet 
manufacture over thirty-five years of age after August Ist 
are to be treated as in certified occupations. At a con- 
ference of iron and steel workers at Cardiff last Saturday 
it was decided to approach Sir George Askwith and the 
Committee on Production in order to lay before them the 
position concerning the wages question. The employers 
have decided not to grant the men an advance in wages 
over the maximum allowed by the sliding scale, but the 
men have agitated for the removal of the maximum of 
45 per cent. on the sliding seale and claim that according 
to the present prices of steel they are entitled to an 
additional 39 per cent. on their present wages. The 
following are the official prices on the Swansea Metal 
I.C., 20 


Exchange :—Tin-plate and other quotations : 
14 112 sheets, 37s.; I.C., 28 » 20 x 56 sheets, 38s.; 
L.C., 28 x 20 112 sheets, 74s.; I.C. ternes, 28 ~ 20 





112 sheets, 62s. to 6% galvanised sheets, 24 g., £27 to 
£28; block tin, £176 15s. per ton cash, £177 per ton three 
months ; copper, £106 per ton cash, £104 per ton three 
months. Lead: English, £32 5s. per ton; Spanish, 
£31 7s. 6d. per ton; spelter, £68 per ton. Iron and steel : 
Pig iron: Standard iron, hematite mixed numbers, 
Middlesbrough, Scotch, Welsh hematite, East Coast 
hematite, West Coast hematite, nominal. Steel bars : 
Siemens, £14 per ton; Bessemer, £14 per ton. Steel 
rails, heavy sections, £10 17s. 6d. per ton. 


Iron and Steel Workers’ Wages. 


There is every indication of the wages dispute 
between the iron and steel workers of South Wales and 
Monmouthshire and their employers being settled. An 
interview has taken place with the Committee on Produc- 
tion, and the representatives of the employers have, it is 
understood, offered an advance of 15 per cent., to be retro- 
spective as from June Ist. The men’s representatives 
will recommend the acceptance of this offer. 


The Death of Mr. Llewelyn Llewelyn. 


Every branch of commerce in South Wales was 
represented at the funeral of the late Mr. Llewelyn 
Llewelyn, which took place at Newport, Mon., on Tuesday. 
Mr. Llewelyn, who died on Saturday last, was born at 
Aberdare in 1840. He commenced his business career 
with the Powell Duffryn Company, and later held the 
managership of the collieries owned by the old South 
Wales Coal Company. In 1880 he undertook some admin- 
istrative work in connection with extensive colliery pro- 
perty in Chile, and on his return, acquired a controlling 
interest in the Abercychan Collieries, which he afterwards 
sold to the Powell's Tillery Company. A member of the 
South Wales Institute of Engineers, and representative 
of the coalowners at several important conferences, the 
late Mr. Llewelyn enjoyed great public appreciation. 
He was appointed High Sheriff of Monmouthshire in 1913, 
was formerly Chairman of the Newport Harbour Commis- 
sion, sat on the Newport Chamber of Commerce, and was 
a Justice of the Peace. 
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CATALOGUES. 


Oil Engines. From Fielding and Platt, Limited, of Gloucester, 
we have received a well got up catalogue describing and illus- 
trating oil engines of the refined and semi-Diesel crude types. 
‘The former are for use with petroleum, paraffin and other 
refined and semi-refined oils, and the latter for use with crude 
and residue oils. 

Gas Furnaces. “The Gas Furnace Book” is the title of a 
new publication sent to us by John Wright ard Co., of Essex 
Works, Birmingham. It gives a good dea! of information 
relative to metal melting by Wright’s gas-heated crucible 
furnaces. ‘The publication also deals with gas-heated open 
furnaces for annealing, hardening, re-heating, case-hardening 
and heat treatment of all kinds of metals. 

Forced Draught Furnaces. From Meldrums Limited, of 
‘Timperley, Manchester, we have received catalogue No. 77, 
describing and illustrating the Meldrum forced draught furnace 
and other specialities. The publication is admirably illustrated, 
and it contains much information of interest to steam users. 
We note that the firm has applied its furnace with great success 
to brewing coppers, stills for tar, oil, paint, &e. 

Cables..-From Pooley and Austin, of Westminster, we have 
received a new publication entitled “ Short Cuts to Net Cable 
Prices.”’ It describes a method of redueing list prices to net 
prices with the least expenditure of time and labour. The 
publication also gives some useful formula for finding the area 
of conductors for different conditions of working and general 
information regarding the advantages of V.B. cables. 


Oxy-acetylene Welding.-A. 1.. Meteorlite, Limited, of 106, 
Victoria-street, Westminster, have sent us a new catalogue 
dealing with oxy-acetylene welding and cutting. Not only does 
the catalogue describe the advantages of the company’s system, 
but it also gives some useful particulars relative to results. 
‘Those who are in any way interested in the welding and cutting 
of metals will undoubtedly find this publication a considerable 
help. 

Zine Rods for Batteries, British Insulated and Helsby Cables, 
Lunited, have sent us a new leaflet describing the Helsby zine 
rods for Leclanché cells. These zine rods are thicker at the 
part where the eating away takes place than at the other parts. 
Whilst allowing the usual diameter of zinc where the greatest 
action takes place, and therefore not affecting the efficiency or 
life of the rod, the firm has reduced the diameter where there is 
little or no action, which admits of a reduction in cost. 


Water Power-—-A paper on “The Modern Development of 
Water Power,” read by Mr. Alphonse Steiger, M. Inst. C.E., 
before the Society of Engineers, has been sent to us. It has 
been reprinted from the Society’s Journal and is issued at 2s. 
per copy. Written on practical lines and well illustrated, the 
paper constitutes a useful addition to the literature on this 
subject. Copies of the paper can be obtained from Mr. Alphonse 
Steiger, at 32, Victoria-street, S.W 


Gas Plant. From George Waller and Son, of Phoenix Tron- 


works, Stroud, we have received catalogue F : dealing with gas 
pressure-raising plant and high-pressure gas transmission. 
Gas boosting plants of various kinds are described and illus 
trated, also patented rotary gas compressors, reciprocating gas 
compressors, portable compressors for main testing, the ** Fulton” 
district high-pressure and low-pressure gas governors, &¢. 

Fans, Blowers and Exhausters, Engines. &c.—From the 
Sturtevant Engineering Company, Limited, of 147, Queen 
Victoria-street, we have received a catalogue dealing with fans, 
exhausters and blowers, the Sturtevant warming and ventilating 
system, drying plants, dust-collecting plants, vacuum cleaners, 
forges, steam engines, crushing, grinding and screening machi- 
nery, steam turbines, exhaust heads, &c. In this catalogue 
the company has endeavoured to show as wide a range as 
possible of its varidus manufactures. 

Machine Tools, &e.~ -A new catalogue has been sent to us by 
Charles Churchill and Co., of 9 to 15, Leonard-street, Finsbury. 
It contains 400 pages, exclusive of the index, and deals with innu- 
merable kinds of machine tools, &c., including automatic 
machines, bending machines, blowers, boring, broaching and 
cutting-off machines, drilling machines, electric tools, filing 
machines, forging machines, furnaces, gear-cutting machines, 
grinding machines, grinding wheels, keyseaters, lathes of 
various descriptions, lifting blocks, trucks, marking machines, 
milling machines, oil separators, oxy-acetylene plant, planers, 
presses, riveting machines, sawing machines, shafting, machinery, 
shapers, tapping machines, wire straightening machines, &c. 
This is the forty-third edition of this firm’s catalogue. As in 
previous editions, a large number of pages are devoted to grind- 
ing machines, including the full-range manufactured by the 
Churchill Machine Tool Company, Limited, of Pendleton, Man- 
chester. The catalogue is well bound and printed. It is one 
of the most extensive publications of the kind and should prove 
of great assistance to works managers and others who are 
responsible for running engineering factories. 

Transmission of Power.—Henry Crowther and Sons, Limited, 
of Cleckheaton, Yorks, have sent us a catalogue, giving full 
details of their many appliances for the complete transmission 
of power, They direct special attention to their self-oiiing 
plummer blocks, which are claimed to be the most economical 
and efficient bearings on the market. The firm usually stocks 
about 800 tons of lin. to 8in. diameter shafting in lengths up 
to 30ft., and is thus able to give prompt delivery to all orders, 
but at present the stock is very much depleted, owing to the 
extraordinary demand for new shell factories, &c. Wrought 
iron pulleys also form a large part of the firm’s manufactures, 
and are well presented in their catalogue, which gives full 
details of sizes, &c. Nearly 200,000 of these pulleys have been 
mao. for the most prominent firms throughout the world. We 
are asked to mention that the firm’s engineers will be glad to 
give their practical advice upon all questions relating to the 
economical transmission of power and to forward, post free, the 
detailed catalogue, containing 120 pages, which gives some 
very useful notes and rules necessary to firms erecting machinery, 
also tables giving decimal equivalents and the conversion of 
imperial to metric weights, measures, &c. 


Drills and Coal Cutters.—Sullivan Machinery Company, 
Peoples Gas Building, Chicago, U.S.A.-We have received a 
copy of this firm’s new bulletin describing the Sullivan class 
D R-6 hammer drill with water attachment. It has heen on 
the market for two years, and we are told that it is giving great 
satisfaction in connection with drifting, tunnelling and a wide 
range of general mining work of the heavier drilling variety. 
Certain mechanical features distinguish this drill from others. 
Chese features include (1) single throttle control of air and 
water, (2) absence of external valve chest, (3) small front end, 
rendering changes easy, (4) use of hand-operated lock ring for 
releasing steel from the chucks. Other interesting features are 
fully described in the bulletin. This machine uses hollow 
round steel drills with lugged shanks. In the Joplin, Missouri 
district, it is used for drilling the flat stope holes up to a depth 
as great as 16ft., while in Barre granite, on down holes, it has 
fully drilled as deep as ISft. The machine is meeting with 
#reat success in such fields as Joplin, Butte, Deadwood, Jerome, 
Northern Michigan, Alaska and British Columbia. In addition 
to its use in mining work the D R—6 drill has been successfully 
employed for tunnelling operations, From the same firm we 
have also received a catalogue describing ironclad coal cutters. 
Hlustrations show the machines in operation in British collieries. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale 
Branch, 25, Southampton-buildings, Chancery-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 
acceptance of the complete Specification. 

Any person may, on any of the grounds mentioned in the Act, 
within two months of the date given at the end of the abridgment, give 
notice at the Patent-office of opposition to the grant of any Patent. 


STEAM ENGINES. 


7955. May 28th, 1915. IMPROVEMENTS IN AND RELATING TO 
Piston Rines, Schmidt’sche Heissdampf-Gesellschaft 
m.b.H., of 2, Rolandstrasse, Cassel, Wilhelmshohe, Ger- 
many. 

The piston is formed with an annular portion A removably 
attached to the piston body B by bolts C. ‘Three peripheral 
grooves are formed in the piston for receiving the piston 
rings E. The rings have their splits arranged in staggered 
relationship. Each ring E has adjacent to the split F two pro- 
jections G, which engage with undercut grooves H in the ring A. 
The grooves H are formed for the sake of convenience of manu- 
facture in an inset piece I, which is removably attached to the 
piston body A by screws K. In the position of the ring FE 
shown it is assumed that the piston is already inserted in its 
cylinder and that the ring has adjusted itself to the diameter 
of the cylinder. The ring is secured in place by the projections 
G, which cannot become disengaged from the grooves H, but 
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the arrangement is such that the elasticity of the ring necessary 
for the proper operation of the ring in the engine is not interfered 
with, as the ring is liable to be compressed by an amount equal 
to the distance between its ends. As the running surface of 
the rings E becomes worn the distance between the projections 
G and the corresponding surfaces of the grooves H become 
smaller, until finally they make contact. If further wear takes 
place the rings commence to leak, and it will be necessary to 
remove an amount of material corresponding to the desired 
greater extensibility required by either filing the inset piece 1 
or the projection G. For this purpose the ring is compressed 
until it can be removed with its projections radially from the 
grooves. June Ist, 1916. 


CRANES AND CONVEYORS. 


7390. May 7th, 1915,--IMPROVEMENTS RELATING TO CRANES, 
David Thomas Young, of Ryland-street Works, Kyland- 
street, Birmingham. 

The object of this invention is to provide for the stability of 
the cranes during the turning movements of the carriage and 
under all conditions of service. The rolled steel or other jib A 
is fixed upon a U or other shaped underframe B forming the 
body of the wheel base or carriage. The underframe may be 
constructed from rolled steel of channel or other section. To 
the end of the frame there are arranged fixed brackets C carrying 
wheels or runners D, At the opposite end brackets E are pro- 
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vided, one on each outer side, for the reception of the pivot pins or 
stems F of the frames G, wherein wheels or runners H are mounted. 
The centres of the pivot pins are in alignment with the centre of 
the swivei pin 1 of the hinged drag handle J, or the pin about 
which the handle is moved for effecting turning movements of 
the crane carriage. The attachment K for the handle into which 
the swivel pin is inserted has an extension beyond the swive 
pin, and such extension is pivotally linked or connected by a 
bar L to corresponding extensions M from the wheel frames. 





It follows that the turning movements of the handle are trans- 
mitted to wheel frames, and as the latter are disposed at opposite 
outer sides of the inderframe a wide supporting or ul tne 
is obtained, such as will give stability throughout the turniny 
movements under all service conditions.—-June Ist, 1916. 


AERONAUTICS. 


8 

100,320. May 21st, 1915.--IMPROVEMENTS IN OR RELATING 
TO SKIDS FOR AEROPLANES, Société Anonyme des Etablis- 
sements Nieuport, of 46, Boulevard du Point au Jour, Issy- 

les-Moulineaux, Seine, France. 
The skid is constructed by a curved part A of wood offering 
a fairly great resistance to bending. The end of the skid 
intended to come into contact with the ground is split longi- 
tudinally by several saw cuts, which form a series of superposed 
blades. This part A is maintained inclined towards the rear 
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and towards the ground by a strut B, which in its turn is 
maintained by lateral check pieces, the edges of which 
engage with grooves E provided in each of the parts A and 
B. Another part F connects the skid A and strut B. The 
ends of the superposed blades of the skid A are covered with a 
metal shoe H, which obviates wear on the blades.- —June Ist, 1916, 


TESTING AND MEASURING. 


13,869. September 29th, 1916.—-IMPROVEMENTS IN AND 
RELATING TO ELECTRIC CURRENT DURATION METERS, 
Auguste Aubert, of 6, Place du Vallon, Lausanne, in the 
Confederation of Switzerland, assignee of Charles Perdrisat, 
of 64, Rue de Lyon, Geneva, Switzerland. 

A is the laminated iron frame with an asymmetric transverse 
gap. Through this gap passes a solid metal dise B of copper or 
aluminium. This dise operates through a vertical spindle B* 
and worm B! a totalising mechanism. The thick wire winding 
E is placed on the short sides of the frame, and on the long side 
a short-cireuited winding is placed. This latter winding is 
formed by a solid ring C, and passes almost half-way through 
the thickness of the arm into the opening D._ F is the source of 
supply. The same current which passes through the lamps 
circulates also in the induction winding E and gives rise to an 
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alternate magnetie field which by induction produces current 
in the ring C, on account of which an auxiliary magnetic field 
is produced which in respect of phase is unequally displaced 
from the former. The combination of these two fields creates 
the requisite rotary field which causes the disc B to rotate. 
Experience has shown that if the winding E and the cross section 
of the ring C be of suitable dimensions the speed of rotation of the 
dise is rendered almost independent of the voltage between 
certain limits, and the speed of the rotor may be controlled for 
the same frequency by displacing the ring C in the slot D. 
June Ist, 1916. 


PUMPING AND BLOWING MACHINERY. 


7760. May 25th, 1915.--IMPROVEMENTS IN PressURE RELIEF 
Vatves, Worthington Pump Company, of India House, 
Kingsway, London, W.C. 

The valve body A has inlet and outlet branches B and C and a 
valve seat D. The valve E has attached to it a piston F, one 
face of which is in communication with the inlet passage G, and 
the pressure acting on one face of the valve E and upon the 
opposite face of the piston F maintains the valve normally in a 
condition of complete equilibrium. The piston F is provided 
with an extension H, forming an auxiliary piston of suitable 
and preferably much smaller area, working within a cylinder or 
chamber I, which is connected by a by-pass fitted to the. con- 
nection K with the main or delivery branch of the pump or 
other part in which the pressure is to be controlled, the arrange- 
ment being such that the operation of the valve itself is effeeted 
by the pressure acting upon the small auxiliary piston H, the 
valve being arranged to be opened in the usual manner against 
the action of a spring L. The thrust on the piston H is propor 
tional to the pressure in the main or delivery branch of the 
pump, with which the auxiliary piston chamber | is in com 
munication, and as it is obvious that the effort required te 
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operate the valve, and consequently the load upon the spring L, 
may be . small, the compression rate of the spring L can 
be sel so as to ensure complete relief with a minimum 
accumulation of pressure. Since there is but very my co flow 
of the substance in the pressure communicating passage between 
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the apparatus under control and the auxiliary piston chamber I 
the bore of such communicating passage may be very small, and 
is preferably formed by a small bore pipe, to which 1s connected 
where necessary a small air vessel or pocket Y, as shown on the 

right.—June Ist, 1916. 

8485. June 8th, 1915.—IMPROVEMENTS IN AND RELATING TO 
CENTRIFUGAL CoMPREssoRs, The’ British Thomson- 
Houston Company, Rugby. 

The object of this invention is to prevent pulsations at light 
loads. At A and B are two centrifugal compressors connected 
in parallel to the common discharge conduit or header C. Lead- 
ing from the discharge conduit are a plurality of branch discharge 
pipes D, which lead to any suitable points of consumption E— 
for example, gas producers. In each of the branch pipes is a 
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valve F. The compressors receive air through the branch 
inlet pipes G, connected in parallel to the header or conduit H. 
In each of these branch pipes is a suitable hand valve K and a 
butterfly valve L. The valves in the discharge pipes are con- 
nected through arms M and rods O. By this arrangement, 
whenever a rod O is moved to close one of the valves D the 
corresponding valve L will also be closed.—June Ist, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


7353. May 17th, 1915.—ImMPpRovEMENTs IN F1IxInc WHEELS 
on AXLES OF Motor Wacons, Harold Ellis Buck, Mossview, 
Rutland-street, Swinton, Lancashire. 

A is a flanged taper sleeve which is fitted tightly on the axle 

B by sunk keys B+. Fitted on to this sleeve is the wheel boss C, 


which is bored or machined taper to fit tightly on the taper 
sleeve. This tapered part may be circular, square or any other 
shape, as shown in the right-hand bottom drawing. The wheel 
N° 7353 
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8 bolted up to the flange of the sleeve A by a number of bolts C’, 
which pass through the boss of the wheel and the flange of the 
sleeve A. The set pin D is screwed through the boss of the 
wheel C, fitting into a hole in the sleeve A to set the wheel in 
sition. The wheel C can easily be removed from the sleeve 

y withdrawing the bolts C’, and it may be interchanged and 
bolted up on the opposite end of the axle B, as shown in the lower 





left-hand drawing and made to suit the axle by fitting into the 
bore the taper bush E, which is held in position by the set pin D 
in the boss of the wheel C. A hole extending down the centre 
of this set pin D provides a means of oiling the axle B when, as 
in this case, the wheel is running loose on the axle B, taking the 
drive by being bolted up to the differential sleeve F.—June Ist, 
1916. 


LIGHTING AND HEATING. 


6683. November 4th, 1915.—ImMPROVEMENTS IN ACETYLENE 
GENERATORS FOR LIGHTING, HEATING AND LIKE PURPOSES, 
George Priest, of 14, Church-lane, Clayton-le-Moors, 
Accrington, Lanes. 

The generator consists of a combined carbide and gas chamber 

A with detachable cover B for charging. C is an outlet pipe 

leading to the burner D. The carbide chamber A, which is 

detachably mounted in.the water chamber F, is provided with 

a water conductor and regulator, which takes the form of a 

tapered funnel G secured to the wall of the carbide chamber A, 

and extends therein towards the centre. This funnel G at its 

broad end is closed by a cap H provided with a central hole I 

of such a size as will freely admit the insertion of a needle J, 

the point of which passing through the hole in the small end of 
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the funnel, but in such a manner as not to close the hole. The 
needle J is provided with a head K, which when the carbide 
chamber A is in position in the water chamber F makes contact 
with the depending partition of the water chamber A, thus 
regulating the position of the needle J in its funnel G, the 
partition L further serving to form with the wall of the generating 
chamber and water chamber a double trap for any gas which 
may escape from the regulator. The water is fed drop by drop 
and falls on the centre of the carbide M in the chamber A and 
circulates through the carbide. The water chamber F is pro- 
vided with a handle N or the like for lifting and carrying pur- 
poses, and also with a plug O for filling and an air inlet pb 
June Ist, 1916. 


MISCELLANEOUS. 


23,505. December 3rd, 1914.—TRANSFORMER CONNECTIONS 
FOR THREE-PHASE METAL Vapour REcTIFIERS, Allgemeine 
Electricitaéts-Gesellschaft, of 2-4, Friedrich Karl Ufer, 
Berlin, N.W., 40, Germany. . 

In accordance with this invention the primary or the secondary 
side of the transformer is given a zig-zag connection which renders 
it possible to construct three-phase rectifiers of high efficiency, 
and it becomes unnecessary to adopt the method hitherto 
employed for improving the power factor and to arrange the 
transformer with a six-phase secondary element. The anode 
from which, as the drawing shows, current passes to the cathode 
is fed from two parts of the winding corresponding to phase 1 
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and phase 3. _ Consequently the ampére windings of the primary 
are neutralised not only in one but in two phases during the 
functioning of an anode, while only the third phase—in the 
drawing phase 2, which serves for the return of phases 1 and 
3—exerts a choking effect. This results in a considerable 
improvement in the power factor. Moreover, each phase acts 
primarily twice during a period, as it serves for feeding two anodes, 
each of which is connected with one of the two parts of the 
secondary winding of a phase.—June Ist, 1916. 


15,547. November 4th, 1915.—ImPROVEMENTs IN EvaPoRAT- 
inc Apparatus, William Anderson, of Inistore, Helensburg, 
and James Meikle, of 14, Garrioch-drive, Mayhill, Glasgow. 

The first unit comprises an upper liquid containing drum A, 

to which is connected by water tubes C a lower liquid drum B. 

The tubes traverse the flue D, through which are led the hot 

gases from the furnace E, A vapour and liquid drum F con- 

nected with the drum A by tubes G, and fitted with a feed inlet 

pipe H, and a feed connection K extending from the drum F 

through the drum A to the drum B. L denotes the inlet for 

vapour generated in the first unit, and M the inlet for liquid, 





also led from the first unit. Liquid to be evaporated. is intro- 
duced into the first unit, passing from one unit to the next con- 
tinuously, the pressure decreasing at each stage. The first 
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unit serves not only as a generator for generating vapour to be 
used for heating the other units, but also itself constitutes the 
first stage of the multiple-effect evaporating apparatus.—June 
Ist, 1916. 








THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 








On each of two of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 





No. 19,419/09.—Retort furnaces. In gas-retort furnaces 
having longitudinal superposed heating flues in the side walls 
of the retorts a suitable arrangement of baffle walls and dampers 
is provided for regulating the escape of the products of combus- 
tion. Broker, H., Germany. 

No. 19,466/09.—Electric furnaces. In an are furnace for 
treating air or other gas two connected auxiliary electrodes are 
arranged between the main electrodes, with which they form 
flaring gaps. When the main arc is blown out small arcs are 
struck to the auxiliary electrodes and combine to re-form it. 
Salpetersaure Industrie-Ges., Germany. Dated August 25th, 
1908. 


No. 19,526/09.—Printing ; cylinder machines with plane 
printing surfaces ; lithographic and like printing. A printing 
machine such as described, in which a printing cylinder receives 
impressions from a constantly revolving transfer cylinder con- 
tacting with a reciprocating typographic or lithographic forme 
when this is moving in one direction only, is so constructed that 
the cylinders are of uniform di ter. St , H., Saxony, 
and Schnellpressenfabrik Akt.-Ges., Germany. 

Ne. 20,179/09.—Treating effluents. Light impurities, such 
as fatty matter, are separated from waste water in apparatus 
arranged so that heavy impurities are not allowed to settle. 
Schilling, R., Berlin, and Ges. fur Abwasserklarung, Berlin. 

No. 20,216/09.—Condenser systems. In a system in which 
the circulating water is used for evacuating a surface condenser, 
a separate nozzle is provided for this purpose between the 
circulating pump and condenser, Josse, E., Berlin, and 
Gensecke, W., Germany. 

No. 20,480/09.—Plastering. Apparatus for spraying mortar, 
&c., for making walls and partitions and for plastering is mounted 
on a wagon frame and actuated by a motor, which may also 
propel the vehicle. The mortar is pumped by means of high- 
pressure air to spraying nozzles or to a container, and is sprayed 
by means of air at low pressure. High-pressure air is introduced 
into the mortar to render it more transportable round the 
bends, &c., of the supply pipes. Vass, J. von, and Geszti, J., 
Budapest. Dated September 21st, 1908. 

No. 20,633/09.—Springs for projectile fuses. Springs for 
mechanical time fuses are made of hard-drawn steel wire, the 
natural elasticity of which is increased by drawing; rolling or 
hammering in the cold state. The spiral spring described has 
an oval cross-section obtained from a round wire by drawing or 
rolling in the cold. Krupp Akt.-Ges., F., Germany. 

No. 20,915/09.—Calculating machines. The keys of an 
adding or other lever-operated machine are in operative con- 
nection with a phonographic device which, when a key is de- 
pressed, pronounces the number or other sound corresponding 
to the same. The machine may be operated automatically 
by a perforated strip. Rechnitzer, A., Berlin. 

No. 20,982/09.—Ordnance; housing. Guns in which the 
barrel can be adjusted laterally with respect to a pivot column 
are, according to the present invention, arranged to be turned 
down and to occupy very little space when not in use. Krupp 
Akt.-Ges., F., Germany. Dated January 29th, 1909. 











WE are informed that Mr. F. Dudley Docker, C.B., chairman 
of the Metropolitan Carriage, Wagon and Finance Company, 
Limited, has joined the Committee of the Council for the Organi- 
sation of British Engineering Industry. 

Tue Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, has received inquiries from home firms 
for machinery and plant for button making, bleaching, oil 
refining and seed crushing, and for 5 per cent. nickel steel. 
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TRADE TERMS USED IN THE CQL 


(For Germs used in the Iron and Stedhdes, 


The Midlands and Lancashire. 


There are four kinds of coal handled on the Midland 
markets. They are as follows :— 

Furnace Coal.—This is the fuel employed at the blast- 
furnaces for the purpose of producing puddled bars, which 
are used for making manufactured iron. It is the best class 
of works coal used in Staffordshire. 

Forge Coal.—This is the fuel burned in the ironworks 
by the puddlers for melting iron in the puddling furnaces 
and for other best forge purposes. 

Mill Coal.—This is the fuel used in the ironworks for 
the reheating furnaces and for other purposes in the mills 
or rolling departments of the manufactured-iron works, 
as distinct from the forges. 

House Coal.—This is a Staffordshire market synonym for 
domestic fuel. It ranges from the very best qualities mined 
in the celebrated Cannock Chase coalfield—part of which is 
in the South Staffordshire district—down to the commonest 
domestic fuels got from the Black Country pits. The prices 
of these coals have a wide range from those of what are 
termed best deep sorts, which are mined from the deep 
seams in the Cannock Chase area, down to these for 
shallow nuts, a small coal of useful size and sort— 
largely employed for kitchen ranges and house stoves 
—-which is mined from the shallow seams. 

Hand-picked House Coal.—This term was formerly 
litcrally accurate, the coal was actually picked by hand. Now, 
however, the term implies that the coal, which is of superior 
quality, has been so screened as tu give only large pieces. 
Best House Coal signifies the grade below hand-picked, and 
Seconds the grade below best. Cobbles are coals in pieces 
from 3in. to 5in., Cubes in pieces from 3in. to 1 fin. and 
Nuts in pieces 2in. and smaller. 

Rough Slacks range from l}in. downwards. Fine 
Slacks range from in. downwards to absolutely small. 


Steam Coal is a hard, hot coal which burns with a white 


ash. It is sold as cither screened or unscreened. Burgy 
is coal just as it is raised from the pit, and it is sometimes 
called Through and Through in Lancashire, as it is in 
Wales—see later. Dant is very fine coal dust, and Steam 
Nuts are large slack coals with the Dant taken out. 


Sheffield District and the North. 


In normal times a very large tonnage cf coal won from 
the collieries of South Yorkshire, Derbyshire and Notting- 
hamshire is dispatched through the port of Hull to South 
America, Denmark, Egypt, France, Holland, Italy, Por- 
tugal, Norway and Sweden, and in pre-war days to Germany. 
Latterly these shipments have heen chiefly restricted to 
our Allies. But an important inland trade is also done, 
the consumption in the Sheffield steel area alone being 
enormous. Many of the big Atlantic line contracts are 
placed in South Yorkshire, as wel! as those for some of 
the main railways, and in peace times the Humber steam 
trawlers are large buyers. 

In this trade the coal chiefly called for is South Yorkshire 
and Derbyshire steam hards. This is a large hard coal got 
from various seams, such as Barnsley and Parkgate—both 
good quality fuel—dry top hard and Derbyshire deep hard. 
Steam cobbles are a similar quality coal, but smaller in size. 
Soft nutty slacks and hard slacks are good slacks con- 
taining nut-sized fuel got from the soft and hard coal seams 
respectively. Singles, doubles and trebles refer to three 
sizes of nuts, exactly as explained later under the heading 
“Scotland.” In this part of the country they are so!d for 
both steam and gas-making purposes, gasworks being large 
customers in this district. There are also pea slacks—to 
which the same explanation applies as that given later for 
the Swansea district— rough slacks, the cheapest small 
fuel, and coking slacks ; the last-named being used, as 
the term implies, for coke-making. Of the small fuel 
generally, the bituminous kinds are in heavy demand just 
now at the by-product coke ovens, of which there are large 
numbers in this district, and the hard kinds are in much 
request in the Lancashire cotton districts particularly. 

There is also an important business done in various 
qualities of house coals. Of these, Branch takes first place. 
This is a very hard coal got from the best Silkstone house 
seams. It is put on the market hand-picked, and is the 
best house coal from these seams. Brights are a bright- 
burning house coal] obtained from seams like the Parkgate 
and Barnsley. Derbyshire Brights are of a rather different 
quality, but they find a very ready market in London, 
where they form a feature of the house coal trade. 
Barnsley softs is another good house coal obtained from 
the Barnsley seam. 





The terms used in the Northern coal trade are many 
and varied, but for the most part they are identical, both 
in form and meaning, with those of other coal-producing 
districts. It should be specially noted, however, that 
unlike other districts nearly every pit on the North-East 
Coast has its own particular size of mesh, sieve or screen. 
A great deal also depends upon the particular locality from 
which the ccal is won. This applies more especially in the 
case of steam coals, which, as their name implies, are 
chiefly called upon for steam-raising purposes. There are 
many grades, the principal being best Blyth steams, Tyne 
prime steams and North Northumberland steams. 
These represent the highest qualities of steam coal produced 
on the North-East Coast. They are exceptionally rich in 
heating properties, high in carbon, and contain a low 
percentage of volatile matter. They are noted for the 
smallness of * clinker’ after consumption, and are exten- 
sively used by the Admiralty, while home and foreign rail- 
ways account for an enormous tonnage. Second steams 
are slightly lower in calorific value, but on an average 
contain about 66 percent. of the best coal. Smalls are the 
result of double screening of steam coals, and are used in 
large quantities for general manufacturing purposes. Gas 
coal is the name applied to coal which is suitable for gas- 
producing purposes. The finest qualities are produced 
in County Durham. They are sometimes classified as 
fat coals because of the great amount of gas they give and 
at the same time burn with a long flame; but, neverthe- 
less, they are of a hard nature. Coking coals are verv 
similar to gas coals, although pure coking coal gives some- 
what better results on the whole than gas coal pure and 
simple. Coking coals are used for coke-making. Coking 
unscreened is the term applied to coal for coke-making 
purposes just as it is won from the pit, without cleaning 
or picking. Coking smalls are the residue after the round 
or large have been removed. Smithies are chiefly used for 
blacksmith purposes. They are pure in quality, low in 
sulphur and produce little flame. They are the smallest 
residue after passing small coal over three screens of differ- 
ing mesh. The treble nuts screened from the various 
qualities of round or large coals are chiefly taken up for 
household purposes. Best bunkers signifies the superior 
qualities of coals used for bunkering. 


Scotland. 


Ell coal is the name applied to free burning bunker 
or cargo coal, which is suitable for land or marine boilers 
in which quick steaming is required. Splint coal, on 
the other hand, is generally a hard coal suitable for furnaces 
in which great heat and flame are necessary. It is con- 
sidered as being a purely “cargo” coal. Navigation 
coal is semi-bituminous coal, and is, in Scotland, gene- 
rally obtained at great depths. The screened ** naviga- 
tion” coals obtained in Fifeshire are the finest coals for 
navigation purposes produced in Scotland, and are claimed 
to be equal to the best Welsh coal. Steam coal is a 
te:m applied to general bunker coal, which is seldom shipped 
as cargo. Treble, double and single nuts are the 
names given to the small coal separated from the screenings 
of the various qualities of ‘ round” or “ large” coals. 
“ Treble nuts” are passed through a 2hin. to 3in. mesh 
sieve. The bulk of this fuel is washed, and is suitable for 
self-feeding boilers and steam purposes in general. In 
the case of doubles the mesh varies from I}in. to 2tin., 
while singles go through a ?in. mesh. Unscreened 
coal signifies coal just as it comes from the pit, without 
screening or picking. Round or large coal includes 
all sizes, from “ells”? to ‘‘ steams,’ while ‘trebles,’ 
“doubles ”’ and * singles’ are commonly called ** smalls.’ 
The term stemmed means * booked forward.” 


Wales.—Steam Coals. 


Best Cardiff steam, superior seconds, second 
Cardiff large coal. These three classes represent three 
grades of the semi-bituminous coals which have gained 
for South Wales a world-wide reputation. They are 
more generally known on the market as Admiralty 
coals, for the reascn that they are the coals from which 
the Admiralty authorities draw for consumption on war- 
ships. The three grades mentioned are the cleanest and 
finest burning coals obtainable. They are free from clinker, 
very low in ash and yolatile matter and exceptionally 
high in carbon. The ~ best Cardiff steams’? have from 
12.5 to 14.0 per cent. of volatile matter. ** Superior 
seconds *’ have from 15 to 16 per cent. of volatile matter, 
are slightly inferior to “ hest Cardiff steams” in calorific 
value, and leave rather more ash. *“‘ Second Cardiff large 
coals,”’ or steams, are a still lower grade, containing from 





























17 to 18 per cent. of volatile matter... Normally they 
represent the lowest quality on what is known as the 
** Admiralty list.”’ 

Ordinary large steams are not of Admiralty quality. 
They contain a still higher percentage of volatile matter— 
i.e., in the neighbourhood of 22 per cent. They are about 
midway in quality between “ second Cardiff large coals ”’ 
—or as they are more familiarly known “ Ordinary seconds 
Admiralties °—and “ best Monmouthshires,’ to which 
reference will be made later. 


Drys— Best, Drys-——- Ordinary.—“ Dry” coals are 
absolutely smokeless, and they are very. economical. The 
best: qualities are taken by the Admiralty. They are lower 
in carbon and in calorific value than the best Cardiff steams. 
Their volatile content is about 11 per cent., and to obtain 
the best results with them forced draught is necessary. 
The general use of these coals is somewhat restricted 
because of their lack of free burring qualities, and they are 
not so clean as some of the semi-bituminous Welsh coals. 
Still, they are in demand where absolute smokelessness 
is required, and are suitable for household use in stoves 
and power stations. It is generally found that, when 
anthracite coals are in heavy demand and searce, an 
increased inquiry is experienced for “drys.” ‘*‘ Ordinary 
drys” are not so cleanly cut, are lower in carbon and 
leave a larger quantity of ash than do “ best drys.” Jn- 
creasing use is now being made of “drys” for mixing 
with more bituminous, but hard, coals of the Monmouth- 
shire district. The combination makes a good substitute 
for ‘ Admiralty coals’ when the latter are scarce. 


Best Monmouthshire Black Veins, Western Valleys, 
Eastern Valleys—best classes, Eastern Valleys—other 
sorts. These coals which, as their names imply, are 
derived from Monmouthshire, are broadly divided into 
two classes : (a) those mined in the western area, and (b) 
those obtained in the eastern district. The coals from the 
former are superior to those from the latter. ‘* Monmouth- 

‘shires,’ particularly the Black Vein, or as they are 
called by the colliers, the Rock Vein coals are hard, 
large and clean. For storage purposes they have the highest 
reputation of any coals, for they possess high powers for 
resisting climatic influences without deterioration or dis- 
integration, no matter whether the climate be hot or cold. 
They are used, primarily, for locomotive and bunkering 
purposes, and, as previously indicated—under “ drys ’’— 
they mix well with ‘ dry” coals as a substitute for Cardiff 
** steams.’ The real “‘ Black Vein ”’ coal is glossy in appear- 
ance. Western Valleys are a secondary “ Black Vein.” 
They are not from the same, but from a similar seam, 
containing more sulphur and, in appearance, they are 
duller. Eastern Valley coals are third-rate Monmouth- 
shires of a relatively softer nature, but nevertheless of 
hard quality which stand shipment particularly well. They 
are used to substitute Western Valleys, the question as 
to which is used being a matter of price. They are not so 
good for storage, burn quickly and do not require forced 
draught. 


No. 3 Rhondda large, Through and through, No. 3 
smalls.—These are the purest forge coals mined in South 
Wales. They are also the most highly bituminous— 
with the exception of gas coals—and they possess the 
lowest percentage of ash. They are used for clay-burning 
because of their free-burning qualities. By “ through and 
through ”’ is meant * wrought through,” that is, the “ run 
of the mine,” large and small mixed, just as it is worked. 
The smalls are used very largely for smithy purposes 
and for mixing with other smalls because of their low 
ash content. 

No. 2 Rhondda large, Through and through, No. 2 
smalls.—These coals are used almost entirely for bunker- 
ing purposes — “large,” “through and through,” and 
** small.’ They have from 16 to 22 per cent. of volatile 
matter, whereas No. 3 Rhondda coals have 28 to 30 per 
cent., and in a few cases over. 


Best washed nuts, Second washed nuts, Best 
washed peas, Second washed peas, Washed duff.— 
* Nuts,” “ beans,”’ ‘ peas,” and “duff”? are obtained as 
the result of passing colliery small coal over screens of 
differing mesh, “ duff’ being the final and smallest residue. 
Most collieries which deal with their ‘* smalls ” in this way 
have installed washery plant, and by this means the 
* nuts,’ “beans,” “peas” and ‘duff’ are made of 
greater marketable value, the percentage of ash being 
largely reduced. There are no standard sizes of ** nuis,” 
“ beans.”” and “ peas.”” According to one authority the 
ordinary colliery steam “small” contains, approximately, 
15 per cent. of “nuts,” 12 per cent. of “ beans,” 12 per 
cent. of “ peas,”’ the remaining 61 per cent. being “ duff.” 
The first screening extracts the ‘nuts,’ the second the 





“beans,” which are smaller than nuts, the third the 
“peas,” which are smaller still, and all that remains is 
called “ duff.” 


Best small steams, Second small steams, Qther 
smalls including drys, Dock screenings. It isa singular 
fact that notwithstanding their name, “‘ best small steams,’’ 
which are used principally for bunkering purposes, are not 
obtained from the collieries which produce the “ best 
Cardiff large steams,” viz., the best Admiralty qualitses. 
** Best steam smalls’”’ are, in the main, secured from the 


collieries which come under the heading of “ superior | 


seconds,” 1.e., those that produce the qualities which come 
next to the very “best Cardiff steams.” ‘ Best” and 
“second ” ‘‘ small steams ” are also used for patent fuel 
making, on account of their high calorific value and smoke- 
lessness. ‘‘ Other smalls including drys” are used largely 
for general manufacturing purposes. ‘‘ Dock screenings ”’ 
are the result of screening “‘ large coal’ at the time of ship- 
ment at the docks. ‘‘ Large coal” is, of course, screened at 
the colliery before dispatch, so that “dock screenings” 
are the result of double screening ‘‘ large coal,” and the 
residue obtained is very clean, and is generally much lower 
in ash than the ordinary “ colliery small.’ It is in demand 
for patent fuel making. Patent fuel is, of course, pre- 
pared by compressing a mixture of small coal and pitch 
into blocks, or briquettes. 


Wales.— Anthracite. 


Hand-picked malting large, Second malting quality. 
—These coals are from the Stanllyd Vein, and are the 
haidest and purest anthracite. They are entirely free 
from arsenic, and are hence used extensively for malting 
purposes. 

Swansea Valley Big Vein large is the largest of the 
ordinary type of anthracite coal not, as a rule, quite free 
from arsenic. Red Vein is the cheapest type of anthra- 
cite of soft vein and is not so pure as the foregoing. ‘‘ Red” 
and ‘‘ Big” are merely terms of description, without any 
special significance, although “‘ Red Vein ” does, as a rule, 
leave a red ash. 


Machine-made French Nuts, Machine-made Paris 
nuts, Machine-made stove nuts, are al! the result of 
passing large anthracite coal through crushing machines 
and treating the material thus obtained on screens. Prior 
to the war “ stove nuts’ were called “ German nuls.”’ The 
distinction between the three sorts is purely one of size. 


Machine-made cobbles are made in the same way as 
nuts, 7.e., by crushing in a machine, hut the crushed material 
is passed over screens provided with round holes of from 
2in. to 4in. in diameter. Machine-made beans and 
machine-made peas are obtained by the same methods, 
the round or squaie holes in the screens being in the case 
of ‘‘ beans” 3in. to lin. and in the case of “ peas” from 
jin. to din. 

Rubbly culm the general market term, or simply 
“culm,” is the product obtained at the pits from the 
screening of large anthracite coal. In the anthracite trade 
of South Wales “rubbly culm” holds a corresponding 
position to “ colliery small steam coals” in the Welsh steam 
coal trade, and is obtained in precisely the same manner. 
“Culm,” however, is a. term only used in the anthracite 
trade, and is never used in any other connection. One 
authority on anthracite trade describes “‘ culm” as “ the 
small and rubble which falis through the bars of colliery 
screens.” The adjective “ rubbly ” is interpreted as being 
“rough ” or ‘“ pebbly *; but, of course, the material is 
of all shapes and not round. It is from “ rubbly culm’”’ 
that “screened nuts, cobbles, beans and peas” are 
obtained. It may be remarked that the sizes of each of 
these sorts are the same, whether obtained after crushing 
in a machine or simply as a result of screening the culm, 
but the machine-made grades, being produced as the 
result of crushing large coal, command higher prices. 
Anthracite duff is the residue after “ rubbly culm” has 
been screened. It is utilised chiefly in patent fuel manu- 
facture. There is aiso a variety known as breaker duff, 
which may be described as the fragments obtained in the 
course of crushing anthracite large and in screening the 
coals for the making of nuts. It cannot be obtained in 
very large quantity, but there is a good demand for it for 
special briquette manufacture, as it is of a purer nature 
than the ordinary ‘ duff” secured as the result of screening 
* rubbly culm.” 

For the qualities ‘ Best large steams, Second quality 
steams.”’ “ Through and through bunkers,’ and ‘ Smalls,’ 
the same remarks apply as in the case of Cardiff, and need 
not be repeated. It is the same with “ bituminous large 
and small.” “* No. 3 Rhondda” being signified. 


99 «66 














oT ae 





nnn 


a Pe 


eas 


4 











THE ENGINEER 





June 30, 1916 


537 





MACHINERY FOR BLEACHING, DYEING, AND 
PRINTING COTTON FABRICS. 
No. VIL.* a 
PRINTING MACHINERY (continued). 
‘To avoid the use of back greys to which we have 
referred in a previous article there is sometimes 
used an endless blanket of waterproof washable 
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rollers. The rollers which print the body of the 
pattern and the side borders are brought into contact 
with the cloth and held there by the pressure of 
springs or levers and cams until the necessary length 
of the body or “filling? has been printed. These 
rollers are then lifted from contact with the cloth, 
and another set of rollers on which is engraved the 
cross-border design is brought into use, being so 
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Fig. 57—-MATHER AND PLATT’S DUPLEX PRINTING MACHINE 


fabric. After passing through the printing machine 
this goes to a blanket washing machine, where water 
is sprayed upon it and the colour is removed from 
its edges by revolving brushes. It is then dried by 
‘ passing it over a series of steam heated drying 
cylinders, cooled down, and after going over 
compensating rollers to aljust the tension, it again 
passes through the printing machine, and so on. 
For printing on both sides of the cloth, as is required 
for curtains, shirtings and zephyrs, duplex printing 
machines are employed, and if the work is properly 
carried out the effect produced resembles that of 
cloth woven from coloured yarns. It is, however, 
absolutely necessary for the pattern to correspond 
exactly on both sides of the cloth or the effect is spoiled. 
Machines for this class of goods have two printing 
bowls placed parallel to one another and _ close 
together, each having its own copper rollers and 
nip fittings, and the cloth is so conducted over the 
bowls that on the first bowl the printing is done on 
the back, and on the second bow! on the face of the 
cloth. Each bowl has its own star wheel for driving 
the box wheels, and the two shafts carrying the 
star wheels are geared together by means of a pair 
of large spur wheels with machine cut teeth. An 


important point in the design of these machines is | 


to keep the length of cloth between the two im- 
pressions as short as possible in order to prevent 
or minimise the danger of stretching and so affecting 
the register. Fig. 57 represents side and front 
elevations of a duplex printing machine for four 
colours made by Mather and Platt, Limited, from 
which it will be observed that the bowls are arranged 
diagonaliy with regard to one another. 
to be printed enters from below at A. It passes 
between the drag roller B and the bottom bowl to 
stretch it equally, and is then printed successively 
by the roHers CD EF on one side. It then passes 
forward to the second bowl and presents its unprinted 


side to the rollers GH KL, which are engraved | 
with the reverse of the patterns engraved on the 


rollers C DEF and supplied with similar colours. 


After leaving the roller L the fabric passes direct | 


to the drying apparatus. Each bowl in the duplex 
machine is either covered with lapping, and has its 
own blanket and “ back grey,” or with a washing 
blanket. When not required for printing on both 
sides of the cloth the top bowl only is used. The 
cloth entering from the batch M is stretched by the 
drag roller N, and is then printed by the four rollers 
GHKL 

So far we have only considered the mechanism 
of the ordinary type of printing machine in which 
the pattern to be printed consists of a continuous 
repetition of the design engraved on the rollers, the 
length of the design being limited to that of the cir- 
cumference of the copper rollers. In some prints 
the complete design is of such a length as to be quite 
beyond the capacity of the average roller. For 
example, the sarrie, the garment worn by the Indian 
native, which varies in length from two to ten yards, 
and is terminated by a cross border at each end. 
This effect can only be produced in roller printing 
machinery by giving an intermittent action to the 


* No; VI. appeared June 9th. 


The cloth | 


timed as to join it accurately to the filling already 
printed. These cross border rollers are of such cir- 
cumference as to allow two sets of borders to be 
engraved on them, so as to form the completion of 
one sarrie and the commencement of the next. 
They have only to make a single revolution before 
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contact with the various rollers and returning them 
at -the correct time have been the source of many 
inventions. Mr. James Robinson, in the course of 
an excellent paper, contributed some time ago to 
the ‘‘ Proceedings’”’ of the Manchester Association of 
Engineers, described ‘the imtermittent printing 
machine which is illustrated in Fig. 58. .In this 
machine, built by Mather and Platt, Limited, the 
actuation of the various motions is effected by a 
measuring chain of varying length, and carrying a 
number of fingers which control the advance and 
drawing back of the rollers. By adding to or taking 
links from this chain, and by altering the position 
of the fingers on it, the length of sarrie printed can 
be varied at will. The pressure on the nip blocks 
which carry the copper rollers is given by strong 
spiral springs on the nip screws, which keep the 
copper rollers in contact with the cloth continuously 
unless the nip blocks are forced back against the 
spring pressure. This is effected at the proper 
intervals by means of cam wheels, one on each side 
of the machine, and carried by a shaft which passes 
through the hollow centre of the bowl. These cam 
wheels have grooves cut across their face, and all 
round the circumference, and in these are steel slides 
with circumferential snugs or ribs projecting above 
the surface of the cam wheel forming a continuous 
surface when all the snugs are in the same plane. 
The cams revolve in the same direction as the bowl, 
and as the projecting snugs come round and pass 
the successive printing nips, they either come into 
contact with small anti-friction rollers on slide blocks 
or they miss these rollers. When contact is made 
between the snugs and the anti-friction rollers the 
mandrils which carry the copper rollers are pushed 
away from the bowl. The function of the fingers 
on the measuring chain is to push these slides in 
proper order into the position to engage with or 
miss the small anti-friction rollers on the slide blocks 
which are arranged in different planes, and thus to 
determine which rollers are to be pushed back and 
which released.. The intervals at which these move- 
ments take place are thus fixed according to the 
length and proportions of the fabric which is being 
printed. The setting of the snugs in position in 
their slots in the cam wheel is effected by guiding 
the chain for a short distance along the side of the 
cam wheel and inclined to it, so that the fingers on 
the chain push the sliding snugs into the required 
position. The different lengths of the fingers fix 


Fig. 5S—INTERMITTENT PRINTING ‘MACHINE 


being drawn back in their turn from contact with | this position, and the spacing of the fingers on the 
the fabric, when the printing of the filling begins | chain determine the order in which the snugs are to 
be actuated. At each revolution of the cam wheel 


The means provided for drawing out of printing | all the snugs are pushed back by the fingers to.their 
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out-of-gear position ready to be set again in the 
positions required for printing. 
In all intermittent machines the rollers, when not 
printing, are only drawn back sufficiently to clear 
the cloth, but the box wheels they carry remain in 
gear with the star wheel, and the rollers would con- 
tinue to revolve were means not provided for dis- 
engaging them temporarily. When the length of the 
cross border pattern is not a factor of the length 
of the filling a catch-box arrangement disconnects 
the box wheels from the heading rollers, so as to 
allow a pause in the revolution of these rollers suffi- 
cient to cause them again to drop on the cloth at 
that portion of the engraving where the cross border 
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chambers on the floor above. This chamber con- 
tains a number of tinned iron rollers round which the 
cloth is conducted, making a continuous spiral, 
until it passes over the large central roller which is 
driven from the bowl of the printing machine. It 
will be noted that so far only the unprinted side of 
the cloth has come into contact with the guide 
rollers, and it is now sufficiently dry to avoid smearing. 
It can therefore be allowed to return with its face 
to the rollers guiding it out of the chamber between 
the laps of the entering spiral and finally, after a 
run of some 150 yards, is plaited down in front of 
the chamber as shown in the illustration. . Between 
the vertical laps’ of the cloth steam-heated chests 














is built up in sections, each constituting a unit. 
One unit comprises a number of tubes expanded at 
their ends into steel tube plates which in turn are 
connected to cast iron boxes, one on the top for the 
steam inlet and one at the bottom for the outlet 
of the water of condensation. Slightly tapered steel 
ferrules are driven into each tube after the latter 
has been expanded into the tube plate and freedom 
from leakage is ensured. The top box is provided 
with a branch for the steam inlet, and the bottom 
one with a corresponding branch outlet. The 
number and length of tubes in each section are deter- 
mined by the volume of air to be dealt with and 
the number of sections by the initial and final tem- 
peratures required, and by the steam pressure at 
disposal. In the heater illustrated the five sections 
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Fig. 59—SECTIONAL VIEW 


commences. In Mather and Platts’ machine these 
catch boxes are also actuated from the snugs on the 
cams through the medium of connecting rods and 
levers. 


MACHINERY FOR DRYING 


After the cloth has been printed it is necessary to 
dry the colours as quickly as possible, and it is also 
obviously essential that the face of the fabric should 
not be touched until the colours are dry. Two 
systems of drying are in use, that most commonly 
adopted being chest drying. In this system the 
fabrics are dried by passing over, but not in contact 
with, iron steam chests, the cloth being prevented 
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Fig. 61—ROYLE’S HEATER 


| of tubes are surrounded by a galvanised iron casing. 


are placed, and hot air from a fan and multitubular 
heater is blown into the chamber between the vertical 
and horizontal laps, being exhausted from the top. 
If required, the blanket and “‘ back grey’ are dried 
in the front part of the chamber. The blanket then 
passes over the compensating rollers to regulate the 
tension and back to the printing machine, while 
the back returns to the 


The drying apparatus is enclosed in a sheet-iron 
casing. The makers claim that a chamber of this 
kind will dry a heavy six-colour print at a speed of 
50 yards per minute. 

Fig. 60 represents a drying apparatus comprising 
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from touching the chests by means of rollers which 
raise it above the surface of the heated metal. The 
room in which the chests are placed is situated 
either on the same floor as the printing machine 
or on the floor immediately above—the latter 
arrangement being preferable, and the cloth is 
arranged over the chests in such a manner that the 
back only touches the guiding rollers until the cloth 


is dry. In the alternative system hot air is the drying | 


medium. The two systems are sometimes combined. 


Fig. 59 shows a typical drying plant by Mather and 
Platts, in which the printed fabric is led directly 
from the printing machine over, but not in contact 
with, a number of steel steam-heated chests, guided 
by rollers on the oblique framework to the drying 


Fig."60—ARRANGEMENT OF DRYING PLANT—FARMER’S 


| steam chests and drying cylinders combined with a 
| blanket washing machine, made by Sir James Farmer 
and Sons, Limited. The printing machine is shown 
'on the left-hand side of the illustration, and the 


courses taken by the printed fabric, washing blanket: 


and short blanket are shown by means of full and 
dotted lines respectively. For heating the air for 
this class of work the ‘‘ Row’”’ tubular heater, made 
| by Royles Ltd., Irlam, lends itself particularly well 
| owing to its efficiency and compactness. Arranged 
in battery form,the air passing over the indented 
steam-heated tubes is thoroughly broken up into 
cross currents and eddies, so that it all comes in 
contact with the tubes, giving a very high duty 
per square foot of surface. The heater—Fig. 61— 


ground floor and is either | 
batched up or plaited behind the printing machine. | 


|The whole is arranged for an induced air current 


| with the inlet side left open. The inlet and outlet 
| to each section are separately controlled by screw- 


| down valves, so that any section can be cut out of 


action as required, thus regulating the amount of 
heating surface. 


FIXING AND AGEING APPARATUS. 


In some styles of printing such as the madder 
style, and when aniline black has been printed, the 
pieces require ageing, either in order to fix the mordant 
on the cloth or to allow the colour to be developed. 
The cloth after being printed and dried is plaited 
down, sorted and then taken forward to the ageing 




















and steaming room, where it is submitted to the 
action of moist and warm air, the process being 
afterwards completed by the operation of “ dunging.” 
The chemical action which occurs during the ageing 
process is caused by the affinity of the fibre for the 
metallic salt, the action of the oxygen in the atmos- 
phere in the case of some mordants like iron, and the 
influence of the moisture contained in the air at the 
raised temperature of the ager, all of which tend to 
liberate the acetic anhydride from combination with 
the metal, with the formation of basic acetates 
that are insoluble in water. These are further 
changed during the process of dunging into com- 
pounds, having the property of combining with the 
tinctorial substances used in dyeing, forming colours 
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or lakes that are permanently fixed to the particular 
part of the fibre on which the mordants are printed. 
Figs. 62 and 63 represent aniline and hydrosulphite 
agers made by Mather and Platt, Limited. These 
are used chiefly for two purposes, the first being 
the development of printed aniline blacks by oxi- 
dation ; and the second the discharging of the Para 
red and Bordeaux colours, where they have had 
printed on them a design in hydrosulphite of soda— 
a reduction process carried out as far as possible with 
the exclusion of air, The ageing chamber is usually 
from 13ft. to 18ft. long, and is capable of holding 
from 110 to 150 yards of cloth, the goods entering 





closed by a light metallic float extending the full 
width of the opening and supported in a trough of 
mercury, so as to yield readily and close up again 
when a stitched end passes through. Another 
arrangement—Fig. 64—is the provision of a flattened 
steam-heated copper tube fixed on pivots so as to 
turn easily in the mouth of the opening between 
two steam-heated plates. The ingoing and outgoing 
lengths of fabric pass on opposite sides of the swivelling 
tube, which is pressed lightly against them by a 
lever and balance weight, but yields temporarily 
when an obstruction such as stitching passes through. 
For aniline ageing the presence of air with the steam 

















Fig. 62—ANILINE AND HYDRO-SULPHITE AGER 


and leaving continuously through the same opening 
C in the front end of the chamber. The walls are of 
cast iron with machined joints so as to be as nearly 
air-tight as possible. The cloth is carried in vertical 
laps from the front to the rear end of the chamber by 
copper rollers D, some of which are driven. When 
the cloth reaches the far end of the chamber it is 
returned to the front end, where it passes out, as 
shown in the illustration, in the direction of the 
arrows. The roof is built up of steam-heated cast 
iron chests to avoid condensation within the chamber 
and the risk of drops of water falling on the cloth. 
Steam is supplied through two perforated pipes 
running along the side walls near the top of the 





is beneficial, and a current of air is drawn through 
the chamber by the action of the steam released 
from the bottom pipes and the inlet and outlet air 
passages. On the other hand, for discharging the 
colours by hydrosulphite the presence of air is to be 
avoided. The opening at the front end is set as 
finely as possible, the steam is supplied through the 
upper perforated pipes, and the bottom ventilating 
outlet only opened. In this way the tendency is 
to drive out any air and prevent excessive waste 
of steam. A temperature of 220 deg. Fah. is obtain- 
able in this way. There is ono draw roller 8in, 
diameter in each bay of the machine, and these are 
driven by cone pulleys and belts, allowing a certain 
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Fig. 63—ANILINE AND HYDRO-SULPHITE AGER 


chamber and through another set of perforated pipes 
F near to the bottom, the steam having first been 
passed through a water separator and superheater. 
In the bottom of the chamber there is another 
coil of steam-heating pipes. The chamber is pro- 
vided with steam-tight doors to give access to the 
interior, and valve-controlled openings for ventilation, 
while the water of condensation is led away from the 
bottom of the chamber by means of a syphon pipe 
G. To close the slot through which the cloth enters 
and leaves the chamber and thus prevent the escape 
of steam and the entry of air ingenious devices 
have been designed. 





In one of these the slot is | 


amount of adjustment in the tension of the cloth as 
it passes through the chamber. 

The illustration given on page 541 represents a 
plan of a print works in Japan which has been com- 
pletely equipped by Messrs. Mather and Platt, and 
may be said to incorporate the most modern 
appliances used in this class of work. It will be 
observed that the buildings are arranged in the form 
of a hollow rectangle with the power plant in the 
centre, and are all single-storey structures with the 
exception of the printing section, which comprises 
two storeys. The bleach section is equipped with 
Mather horizontal kiers and a cloth mercerising range 





with two impregnating mangles. There are nine 
printing machines with combined chest and hot air 
drying apparatus above on the first floor and two pad- 
ding and hot flues for aniline blacks, &c. _The dyeing 
department has two large soaping and drying ranges 
and a number of rope becks, provision being: also 
made for dyeing indigoes and fancy colours in the 
open width. The finishing section is complete with 
chloring and starching ranges, high-speed stentering 
range, with heater and fan, and calenders, in- 
cluding a calender with hydraulic pressure for 
schreinering. The machines are all driven by 
electric motors, the group system being adopted 
for the light constant speed machines, and sepa- 
rate motors for the larger units and those which 
have to run at a variable speed. The power 
for the whole installation is provided by means of a 
compound vertical steam engine direct coupled to 
a 500-kilowatt generator. The boilers are of the 
water-tube type, fitted with mechanical stokers 
and forced draught. The water supply is taken from 
a river adjacent to the site, through an underground 
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conduit into a well in the centre of the quadrangle, 
from which it is drawn by means of a pump, and 
forced through filters into a large tank placed on top 
of the mechanics’ shop, from which it gravitates 
into the service pipes. The steam for the processes 
is provided partly from the exhaust of the engines 
and partly from the boilers direct after passing 
through reducing valves set to the required pressure. 








THE CRITICAL SPEEDS OF SHAFTS. 
By W. M. WALLACE, Wh.8c., A.R.C.Se., A.M. Inst. C.E. 
No. III.* 
OTHER CRITICAL SPEEDS. 


The critical speeds so far dealt with are those at 
which the fundamental vibration is excited. Other 
critical speeds, however, have been hinted at, though 
chiefly by people who expect their mathematics to 
solve the whole problem. The writer has never been 
able to detect any of them; in fact, if a shaft is 
really well balanced it is sometimes difficult to detect 
even the fundamental whirling speed. In order to 
explain the case of the 250-kilowatt turbine rotor, 
Mr. Kerr developed a new mathematical theory 
which gave a critical speed lower than the funda- 
mental. This theory was based on the assumption 
that a horizontal shaft’ really whirled about its 
geometrical and not its deflected axis, with the result 
that gravity imparted an impulsive force in a vertical 
direction every revolution. Quite apart from the 
question of the particular axis of whirl, the conception 
does not appear to the writer to be mechanically 
sound; however, in order to examine this point 
he whirled the l}in. diameter shaft B—Fig. 4 (ante). 
It was placed on ring supports 9ft. apart and was 
loaded with a single heavy pulley—49 lb. The 
weight of the shaft was 48 lb., and it had a short over- 
hang at each end, one of which supported a light 
wooden driving pulley belt connected to the variable 
speed drive V. The pulley was nicely balanced in 
order to allow of safely keeping the shaft running at 
the whirling speed without central restraint. The 
diameters of maximum movement of the cenire of 
the shaft were then noted by means of a microscope, 
and are exhibited along with the speeds in Fig. 9. 
There was no observable lift of the axis when the 
whirling point was reached at a speed of 262.5 revolu- 
tions per minute. Incidentally it may be mentioned 
that the calculated whirling speed is 263 revolutions 
per minute, and there is nothing unusual about the 
coincidence. The shaft was stopped and a block of 
wood B placed at one side of and touching it—Fig. 10. 
On starting up again the shaft began to vibrate in a 
vertical direction as the whirling speed was approached 
and the maximum amplitude of vibration, 1. lin., was 
reached at the whirling speed. The centre of vibra- 
tion corresponded with the original position of the 
shaft axis. The block B was next placed underneath 
the shaft, as shown in Fig. 11, and the shaft vibrated 
horizontally, the frequency of vibration being in each 
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case the same as at whirling. Mr. Kerr’s theory, 
which is on the lines of Dr. Chree’s mathematical 
theory, did not find general acceptance, and Dr. 
Stodola, questioning its soundness, developed a new 
theory which agreed with neither Mr. Kerr’s nor Dr. 
Chree’s theory regarding the lower critical speed. 
One mathematician, following in the footsteps of 
Dr. Chree, drew attention to a lower critical 
frequency which, “ although it did not involve com- 
plete instability,” might lead to something. He 
appealed for experimental evidence in spite of the fact 
that when some eight years ago the writer pointed out 
to him, as the result of many hours of experimental 
labour, that for ordinary shafts the whirling frequency 
practically agrees with that of vibration when not 
rotating, he absorbed this fact and published his 
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method of determining the whirling speed without 
one word regarding the experimental evidence on 
which it was based. Yet his theory and method, 
stripped of its mathematical trimmings, is in practice 
nothing more or less than the writer’s simple theory, 
advanced some two years previously. To the 
advanced mathematical mind the work of the experi- 
menter is on such a low plane that it is barely worth a 
passing notice. The writer pointed out at the time 
that he had only proved the rule for shafts rotating 
at comparatively low speeds, yet its accuracy for 
high speeds was assumed until Mr. Kerr’s results came 
as a bombshell into the middle of it. Further experi- 
mental evidence is now asked for, and the writer 
hereby tenders it. 

With regard to the lower critical speed referred to 
by Professor Morley, it is not easy to form a mental 
picture of the mechanical operations involved in the 
mathematical theory because of the different assump- 
tions used, but the writer offers the following geo- 
metrical representation of the vibrations implied. 
In the first place, it should be noted that when a 
shaft whirls a section of the shaft travels in a circular 
path as BE DC—Fig. 12—at such a speed that 
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the centrifugal force F exactly balances the elastic 
restoring force P. The section moves round so that 
the outermost, and the same, point b is always under 
the maximum tensile stress; that is, the state of 
stress for any given radius of whirl remains constant. 
When the rate of rotation is lowered the centrifugal 
force is insufficient to resist the elastic force, and the 
section moves in a path such as BK AL, passing 
through the centre A of rotation. The path may be 


obtained by combining the rotary motion with a 
simple harmonic- vibration in a radial direction. 
Assuming the system a conservative one, the angular 
velocity of the shaft about its own axis and of the 





axis about A will increase as they move towards A, 
but this change may be neglected if we assume the 
amplitude of vibration very small compared with the 
radius of gyration of the attached mass. Note that 
in this case the maximum tensile stress still always 
occurring at the outermost point 6, gradually 
diminishes and gives place to maximum compression 
as the centre is approached and passed, involving 
vibrational energy loss in friction and the need for 
an external stimulus if the vibration is to live. The 
radial vibrations are executed under forces which are 
the differences between the elastic and the centrifugal 
—or rotational—forces, and since these are propor- 
tional to the squares of the frequencies, it follows 
that, if m is the frequency for radial vibration, n, 
the frequency for vibrations when not rotating, and 
n, the frequency of rotation, that 
n? = n? — n,? ‘ (2) 

We need not concern ourselves with n, except to 
notice that for any speed of rotation n may be readily 
calculated when n, is known. To plot the path of 
the section centre only n,.and m are necessary. For 
example, suppose n, = 2, n= 3, then n= Vv 13. 
Let B—Fig. 13—be an extreme’ position of the shaft 
section, then the path followed during one complete 
vibration is BK ALCMAN D.- When the section 
has completed half a radial vibration it has also 
rotated through the angle BAF, since n: n,:: 3: 2, 
therefore its position is C.. The other points of the 
path are obtained similarly as: shown in the diagram. 
The points 1, 2, 3. divide the quadrant into four equal 
parts. It will be noticed then that three complete 
radial vibrations terminate at the points B DF and 
that during this period the shaft rotates twice, so 
that the frequency with which the section arrives at 
the starting point B is equalto3—2= 1. Calling 
this frequency f, we have in general :— 

f Oe My (3) 

Dr. Chree’s theory yields equation (2) and Dr. 
Stodola’s something akin to equation (3), but Dr. 
Chree evidently thinks that his equation contradicts 
that of Dr. Stodola. The particular case in which 
Professor Morley is interested is where n,; = n = 
n, —- V2, and illustrated in Fig. 14. It appears to 
be a kind of secondary whirl of frequency twice 
that of the shaft, occurring at the point at which 
contrarily rotating convolutions change to forward 
convolutions. However, the likelihood of such 
vibrations being maintained in actual shafts may be 
left to the good engineering sense of the designer. In 
order that such a vibration may live it is necessary to 
maintain a periodic impulse in a direction tangential 
to the path at any point. An impulse in any other 
direction helps friction in killing this particular vibra- 
tion. 

Such vibrations are of mathematical interest only. 
The writer has never succeeded in producing or 
observing them, and though writers suggest that the 
noises heard with turbine shafts at speeds lower 
than the normal whirling speed may be due to them, 
the present writer is inclined to believe that they are 
largely due to incomplete dynamical balancing. 


SIMPLE THEORY INCLUDING GYROSCOPIC ACTION. 


The simple theory leading to’equation (1) may be 
readily extended to include the terms due to angular 
motion and gyroscopic action. Suppose the mass at 
the end of our vibrating cantilever to have a consider- 
able moment of inertia about an axis perpendicular 
to the shaft—radius of gyration k. In its most dis- 
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placed position—Fig. 15—let the tangent AB to 
the deflected axis of the shaft make an angle @ with 
its mean position BC. The angle @ goes through 
simple harmonic changes like the deflection y, so 
that, if T is the periodic time, the kinetic energy of 
rotation possessed by the load W when in mid- 
position is equal to Wk?6?47?~2gT*. The 
strain energy stored in the cantilever in its most 
deflected position must be equal to the total kinetic 
energy in mid-position, hence 








Wy _ 47°yW 4° k? 6? W 
2 29gT? i 


or in the general case 


rWy?+rWwke 
tT=2r,/2 ¥ ; 
g=Wwy 
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The effect of this inertia, then, is to lower the 














(2) 





frequency. For example, an iron rod 42in. long, 
fixed vertically to the end of a horizontal steel rod 
in. diameter and 36in. long, executed 120 revolutions 
per minute in a vertical and 134 revolutions per 
minute in a horizontal direction. The iron rod weighed 
3.15 Ib. and the stiffness of the steel cantilever was 
such that it required a force of 1 lb. at the extremity 
of a 40in. length to deflect it 0.77in. 

Considering next the case of a rotating shaft E B 
—Fig. 16—whirling with amplitude 2y. Let EB 
show the elevation of the shaft when at the bottom 








of its swing and in the plane of the paper ; that is, in 
the middle of its swing in a direction perpendicular 
to the paper, and let Fig. 17 show the plan of the 
wheel, the direction of rotation being anti-clockwise 
as shown in Fig. 18, when viewed from the right-hand 
side. Let the shaft move from G a, to G a—Fig. 17— 
through an angle 6¢@ in time ét, then, if w is the 
angular velocity of the shaft and K is the radius of 
gyration of the load about the shaft axis, its angular 
momentum about Ga,, that is, W K%w — g, is 
changed to an equal angular momentum about Ga 
in time 6t. Let the lengths of G a, and G a represent 
the respective angular momenta about these axes, 
then a, a will represent the change of angular momen- 
tum. The dots and arrows show the directions of 
rotation, the arrow indicating downward and the 
dot upward motion. Now, a,a = Ga,.498, there- 
fore the change of momentum about the axis a, @ is 
W K?w606 ~ g, and the rate of change is 
WK? 60 
g at’ 
Again, 69 ~ 6t is equal to 270 ~ T; therefore 
the rate of change of momentum = 
W K*w 270 
cee 
This is the value of .the couple H induced on the 
shaft in the direction shown in Fig. 16, and opposite 
to that indicated by the dots and arrows about a, a 
in Fig. 17. This couple bends the shaft and stores 
more energy in it for any given end deflection y 
than would be stored under a simple deflection. 
H is the maximum value of a couple which varies 
harmonically, so that if @ is the total angle of twist 
the strain energy stored in the shaft is S = H@ + 2. 
Again, since w = 27 + T, 
S = W K?4 x? 6? ~ 2g T?. 
Equating potential and kinetic energies, we now 
obtain :— 





W K24 720? 34 x? y? W W Kk? 4 5? 9? 
cE i ne 29 T? 
(strain energy of shaft) (kinetic energy of motion) 
For the masses usual on shafts K? = 2 k? and the 


above reduces to :— 








Wy- Wee 











T=2 
‘4 g.Wy 
or the critical speed for the general case :— 
30 g2Wy 


a: V3 Wy-sweer* ®) 
This method of deriving the expression for the 
general case is believed to be quite new. Anyhow, 
it is hoped that it gives to tke engineer a clear idea 
of the actions which very slightly modify the simple 
expression of equation (1). 
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THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


For the second year, owing to the war, the usual 
four days’ convention of the above-named Association 
was condensed into a business meeting, lasting a 
day and a-half, ir London last week. From the 
practical point of view it cannot be said that there 
was much loss on this account, although as the 
members only have the opportunity of meeting each 
other in this way once a year, a good deal of value is 
justifiably placed upon the social aspect, which a 
strictly business meeting naturally rules out. Not- 
withstanding the decision of many municipalities 
nét to send delegates, the attendance fell very little 
short of the normal. 

Mr. A. C. Cramb, chief electrical engineer to the 
Croydon Corporation, was President, and on Thursday, 
June 22nd, the whole day was given to the presi- 
dential address and three papers. The former was 
devoted to a general review of the activities of the 
Association during the past year, and does not call 
for much comment here. A plea was made for 
greater co-operation between the various sections of 
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the industry having regard to the need for progress in 
standardisation, in publicity, in the field of domestic 
heating and cooking, and in the development of 
new lines of business. One matter to which special 
reference may be made is the model general conditions 
of contract issued by the Institution of Electrical 
Engineers, and to which a not inconsiderable section 
of the members, lead by Mr. A. 8S. Blackman, of 
Sunderland, and Mr. T. Roles, of Bradford, objected 
at the time the draft was first issued some three 
years ago, and to which they still have a rooted 
objection. Mr. Cramb and the majority of the 
Council are now in favour of accepting them, and 
Mr. Cramb said as much in his address. At the 
meeting on Friday, on consideration of the Council’s 
report for the year, a resolution to this effect was 
put to the members, but had to be withdrawn owing 
to the large amount of opposition. It should be 
remembered that the I.M.E.A. is now the only 
representative body concerned which has not adopted 
the model conditions in question, but whilst much 
is made of the fact that the model conditions provide 
for any modifications necessary to meet particular 
circumstances, the opponents on the I.M.E.A. hold 
the view very strongly that certain clauses, especially 
those relating to payment and taking over, place 
the small and medium size undertaking, which is 
not in a position to bring much pressure to bear, too 
much in the hands of the manufacturers. This 
feeling is accentuated by the belief that after the 
war there will be an adjustment of our fiscal arrange- 
ments, which may put the home manufacturer in an 
even stronger position as regards this matter than 
he is now. 

Another matter arising out of the presidential 
address which may be mentioned here is. that of coal 
supplies. From. the time concerted action was 
taken by public utility undertakings in May, 1915, to 
press upon the Government the need for assistance in 
this matter a good deal has happened, but not a great 
deal appears to have been accomplished. Much was 
expected from the district committees appointed 
subsequently, but it has been discovered that these 
have little or no power to obtain coal for public 





utility undertakings, and this is apparently due to the 
fact that the Board of Trade has no legal },owers for 
the purpose. Steps have therefore been taken to 
urge upon the Government the desirability of giving 
the Board of Trade powers to distribute coal where it 
is required and to organise local coal for loeal use as 
far as possible. Central station engineers have had 
plenty of experience to show the great deterioration 
in the calorific value of the coal—some call it dirt— 
for which they are now obliged to pay an extra- 
ordinarily high price compared with pre-war prices. 

Coming to the papers read on Thursday, June 22nd, 
the one by Mr. W. W. Lackie on “ Boiler-house 
Design’’ not unnaturally in the present state of 
feeling and research on fuel economy, provoked a 
long and interesting discussion. The paper itself 
was an excellent résumé of the history of boiler-house 
design for central station purposes and discussed the 
type of boiler-house which the super-central electric 
power-houses which are talked of will call for. Upon 
the need for or even wisdom in discussing such a 
development there is considerable difference of 
opinion among central station engineers, as will be 
seen later in connection with the paper by Mr. Ellis, 
of South Shields, on linking up existing undertakings. 
However, Mr. Lackie is on more solid ground, inas- 
much as he has now on hand the new and large power 
station at Dalmarnock for the Glasgow Corporation. 
The enormous increase of ‘power per square foot of 
turbine-room has rendered changes in #oiler-house 
design absolutely imperative, particularly in the lay- 
out of the boilers, otherwise, as Mr. Lackie says, the 
space occupied by the boiler-house will be out of all 
proportion to the space allotted to the turbine-room. 
While the engine-room floor space and the boiler- 
house floor space were about twenty years agd equal, 
and remained so even for ten years thereafter, to-day 
in a large modern generating station the ground space 
accupied by the boiler-house is from one and a-half 
to two and a-half times as great as that occupied 
by the turbine room. Mr. Lackie favours a three- 
storey boiler-house, the basement or ground floor 
containing the ash-handling plant, the second floor 
the boilers proper, and the third or upper floor 





containing economisers and coal-conveying machinery 
and probably coal storage in the form of overhead 
hoppers above the boilers. At the large Barton 
power-house of the Manchester Corporation, however, 
preference is being given to the two-storey boiler- 
house, with the economisers below the boilers, and 
an examination of the plans of these two modern 
British stations forms an interesting study. For 
the rest the paper itself dealt with all the details 
which go to make for efficiency. Into them we have 
not space to enter here, but a development which 
must command the attention of those in charge of 
large boiler-houses is connected with the boiler-room 
staff. A saving of one per cent. in the coal bill of 
the Glasgow Corporation electricity department on 
this year’s consumption means £2000 a year, and it 
is in this connection that interest attaches to the plan 
adopted by Mr. Fedden at Sheffield, who has a staff, 
working on eight-hour shifts, to watch the boilers 
wholly and solely. He also intends to have a shift 
engineer or foreman to watch the ashes only, for he 
has realised that the savings to be made here will pay 
the salaries of these men several times over. Indeed, 
as one member put it, the savings to be made in this 
way in the larger stations would enable salaries to 
be paid to the ashes foreman and others larger than 
are paid to many chief electrical engineers. 
Interesting as was the paper, it gave rise to an 
even more interesting discussion. The outstanding 
point, perhaps, looking to the future, was the reference 
to the use of gas for firing boilers in electricity works 
in substitution for coal. It is not, of course, a new 
idea, but it has recently come much nearer to tiie 
range of practicability. Although Mr. Lackie himself 
carefully refrained from saying anything about it 
in the paper, it is known that the Glasgow Electricity 
and Gas Committees about a year ago appointed a 
joint committee to carry out experiments, and these 
have now reached the stage where considerable 
success has been achieved. Indeed, Bailie Smith, 
of the Glasgow Electricity Committee, went so far 
subsequently as to say that some surprising results 
had been obtained with low temperature carbonisation, 
whilst the by-products were producing a much higher 


™ 








542 


THE ENGINEER 





June 30, 1916 








value than had been anticipated. So much for 
Glasgow. In the same conaection Mr. J. Christie, the 
chief electrical engineer at Brighton, revealed the 
existence of a scheme on a commercial scale which 
is to be carried out in conjunction with the British 
Coalite Company. Mr. Christie’s view is that with 
the increasing size of units in existing power stations 
the difficulty will be to find accommodation to house 
the steam-raising plant within a reasonable radius of 
the unit which it has to operate, on account of the 
large proportion of the total cubical capacity of the 
space available which will be required for housing 
the boilers and their accessories. Why not face 
the problem boldly by altering the fuel supply system 
and deal with it right away from the power-house 
proper by gasifying the coal and supplying the gas 
to the power-house by pipe lines ? With this view 
the Brighton Electricity Department has entered into 
an arrangement with the British Coalite Company 
to establish a plant capable in the first instance of 
carbonising 200 tons of coal per day. The gas so 
obtained, it is anticipated, will generate 30,000 units 
per.day at a little more than half the corresponding 
cost of coal. Mr. C. H. Wordingham has for several 
years advocated a combination of electrical and gas 
engineers for this purpose, although it must be 
admitted, with some unpopularity, but there is 
strong evidence that a change of opinion is coming 
about, and in this, no doubt, the work of Professor 
Bone and the evolution of the Bonecourt gas-fired 
boiler is playing a part. Further support for the 
idea came from Mr. G. Wilkinson, chief electrical 
engineer at Harrogate, who has studied boiler-house 
problems very closely, and only one speaker was 
bold enough to express himself as diametrically 
opposed. This was Mr. W. M. Selvey, a Sheffield 
consulting engineer, who believes that the attempt to 
co-operate with gas engineers is doomed to failure. 
A great deal of nonsense had been talked by the 
Press, he said, and a good deal of uninstructed infor- 
mation had been volunteered by chemists and gas 
engineers. Gas concerns had largely reached their 
zenith ; their progress in the future lay almost entirely 
in specialisation, and they would be unable to take 
up the general question of the utilisation of fuel for 
the production of power. He regards the prospect of 
large gas-driven stations as receding more and more, 
whilst the difficulties in the way of producing a satis- 
factory gas turbine were too enormous to give any 
hope in that direction. 

Coming back to the coal-fired boiler as it has to be 
dealt with to-day, two matters of importance dis- 
cussed were higher steam pressures and higher degrees 
of superheat. Turbine makers are adopting higher 
and higher steam pressures, and experiments are said 
to be going on with 350 1b. per square inch. It is 
thought by some that this places boiler users in a pre- 
dicament as regards the pressure to be adopted for new 
stations, and Mr. T., Roles, of Bradford, suggested a 
conference between turbine makers, valve makers and 
boiler makers with a view to determining the pressure 
likely to be adopted in the future. As regards higher 
degrees of superheat, Mr. Gregory said that the British 
Thomson-Houston Company at Rugby some eighteen 
months ago put down what was intended to be 
an experimental plant, but which has given such 
satisfactory results that it has been added to the 
permanen’ installation. It has been found that a 
gain of nearly two per cent. is obtained in overall 
efficiency by adopting 300 lb. gauge pressure and 
264 deg. of superheat, as compared with 200 lb. 
gauge pressure and 200 deg. superheat. The plant, 
which has given no trouble whatever, is applicable 
to generating sets up to 2000 kilowatts. Several 
diagrams of Niclausse boiler installations were on the 
walls, but unfortunately the time was too short to 
permit of their description being given. 

The paper by Mr. H. 8. Ellis, of South Shields, 
was a comparison of the generation of electricity on 
a small scale, or comparatively small scale, coupled 
with the advantages of linking up, compared with 
generators in super-stations and bulk supply dis- 
tributed from a few centres. There has been much 
discussion lately by those who adopt the latter line 
of thought, but the recent circular of the Board of 
Trade urging electric supply authorities wherever 
possible to link up has given a distinct fillip to the 
other aspect. Linking up, of course, is not a new 
idea. London has adopted it for some years in the 
case of the Poplar, Stepney and Hackney municipal 
undertakings, and but for local jealousies it would 
undoubtedly have had a much greater application 
ere this. In Lancashire also, prior to the Board of 
Trade suggestion, a scheme was put in hand for linking 
up all electricity works in Lancashire and a number 
in Cheshire. What has stood very much in the way 
in the past has been the feeling that any really com- 
prehensive iinking up scheme, coupled with bulk 
supply, such as that proposed by the London County 
Council in 1914, and withdrawn on account of the war, 
would involve the disappearance of some of the more 
out-of-date stations. There are signs, however, that 
the whole attitude of mind on this point is undergoing 
a change, and that the general good of the community 
is taking a foremost place, even in the minds of the 
smaller municipalities. Mr. LElliss paper was 


designed to show that medium-size power stations, 
efficiently managed, can produce electrical energy 
at a price well up to that of larger stations, whilst 
the latter, as they exist to-day, are not one whit 





inferior to the best estimates of the proposed super- 
stations. There is a good deal in the statistics to 
support this point of view, and two practical examples 
of the improvement that can be effected in existing 
power-houses by modernisation help to assist the 
case. In one power-house the substitution of a 
modern turbo-generator during the past eighteen 
months has brought down the generating costs by 
30 per cent., notwithstanding an increase in the 
price of coal of 20 per cent., whilst at South Shields 
itself the substitution of a 5000-kilowatt turbo- 
alternator for a 750-kilowatt reciprocating engine 





set has enabled a saving of £60 a day in coal to be 
made, and the new set has paid for itself in a little 
over @ year. 

In view of these facts it is perhaps not surnrising 


that there is a fairly general consensus of -ion 
in favour of linking up certain definite areas, v* v 
necessary weeding out of the obsolete plant. m 


this has been accomplished then these areas t.u,ht 
be linked up in turn, and thus in time prepare the 
way for the larger “‘super”’-stations. That is the 
view which seems to commend itself to, at any rate, a 
great number of central station engineers, and as so 
much is being heard of economy nowadays a good 
deal of common sense attaches to it. 

The final paper read at the meeting was by the 
electrical engineer to the Hereford Corporation, and 
dealt with the supply of electricity for agricultural 
purposes. It demonstrated that there exists a real 
field for electric supply in this connection, but a 
necessary preliminary to development will be a 
revision of our legislation as regards wayleaves for 
overhead wires. 








NEW RAPID FILTRATION PLANT NEAR 
KILWINNING. 

A NEw rapid filtration plant designed to deal with a | 
total of 5,500,000 gallons of water per day was formally | 
put into service on Wednesday last by the Irvine and | 
District Water Board. The plant is contained in a new | 
building which has been constructed alongside the existing | 
slow sand filters at Greenhead, near Kilwinning. | 

Before proceeding to describe the plant it may be of | 
interest to refer briefly to the early and more recent history | 
of the Water Board. The undertaking was originated | 
by the Town Council of Irvine in 1875, in which year it | 
instructed Messrs. J. and A. Leslie and Reid, civil engineers, | 
Edinburgh, to submit a scheme for a water supply for the 
burgh and district. Out of eight schemes reported on, | 
the engineers recommended the scheme now known as the 
Munnoch, which was adopted. In conjunction with the | 
local authority for Dundonald Parish as representing the | 
‘“* Halfway ” district now merged in the Burgh of Irvine, 
the Town Council procured an Order under the Public | 
Health Act for the construction of the necessary works. | 
The Confirming Act was passed on July 24th, 1876, and | 
the construction of the original works was commenced in | 
1877. They consisted of a reservoir at Munnoch, a filter- 
ing station at Greenhead and piping to the burgh. The 
reservoir had a capacity of only 81,000,000 gallons ; the 
pipe to the filtering station was comparatively small and 
one 10in. main distributed the whole water supply from 
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the works. The original works, which were put into 
operation on August 8th, 1878, cost £45,000. 

The Irvine Burgh Act of 1881 incorporated the ‘“ Half- 
way ”’ district in the Burgh of Irvine and transferred the 
waterworks to the Corporation of Irvine. It also author- 
ised the construction of additional waterworks. In 1878 | 
the supply of Kilwinning had been undertaken, and a | 
supply to the populous towns of Stevenston and Salt- | 
coats was giten in 1885. These and other supplies given | 
off rendered additions to the works necessary, and an | 
extension was made to the reservoir at Dykehead between 
1886 and 1887 which increased the storage to about 215 
million gallons. Additional mains were also laid to the | 
filtering station and to the towns of Irvine, Stevenston, | 
Saltcoats and Kilwinning. Additional filters were from 
time to time provided to meet the requirements of the | 
district, and the capital expenditure on works had risen | 
to £120,000 in 1901. 

About 1891 it had become apparent that the supply | 
from the Munnoch area would soon be exhausted and steps | 
were taken to secure for the district the Caaf watershed | 
which adjoins the Munnoch to the north. It was not, } 
however, until 1902 that an Order was obtained by the 






Corporation of Irvine for the construction of works on the 
Caaf area. The works authorised weré the existing 
storage reservoir at the Caaf, having a capacity of about 
176} million gallons, and another reservoir higher up the 
stream, the construction of which has been abandoned. 
The Caaf reservoir was completed and put into service on 
October 3lst, 1906. It had cost £50,000 exclusive of 
land. On the passing of the Irvine and District Water 
Board Order Confirmation Act, 1903, the water under- 
taking of the Corporation of Irvine passed to the Irvine 
and District Water Board, which is representative of the 
constituent authorities in Irvine, Kilwinning, Stevenston 
and Saltcoats. 

During the last ten years the consumption of water for 
industrial purposes has greatly increased, and in August, 
1914, large additional supplies were found to be urgently 





[FILTRATION PLANT—VIEW FROM LOWER PLATFORM 


needed. As a temporary measure the Corporation of 
Paisley agreed to give a supply and a line of pipes was laid 
from the Camphill reservoir of Paisley Corporation to the 
Munnoch reservoir of the Board. The pipes are capable 
of delivering over three million gallons per day. The cost 
was £20,000. Parliamentary sanction for the pipe was 
obtained under the Irvine and District Water Board 
(Emergency Powers) Order, 1915. A large new main 
was also laid by the Board from the Munnoch reservoir 
to the filtering station, the cost being £19,000. An increase 
in the filtering plant also became necessary, and the Board, 


| after an inquiry into the different methods of filtration, 


decided on the installation of the Paterson rapid filtration 
plant, which was formally opened on Wednesday. The 
works recently constructed have altogether cost about 
£60,000, bringing the total capital expenditure on works 
to date to £275,000 in 
round figures. Parliamentary 
powers. have also been ob- 
tained for a large reservoir on 
the Drum Burn, which is a 
tributary of the Caaf stream. 
The head waters of the main 
stream are to beconveyedinto 
this proposed reservoir by a 
tunnel through the inter- 
vening hill. The capacity of 
this reservoir will be 420 
maillion gallons, and the esti- 
mated cost is £70,000. This 
new reservoir when completed 
nS will fully develop the Caaf 
= gathering area, and will raise 
in the total storage to 8114 mil- 
—— UT. lion gallons. The population 
r at present supplied from the 
works is about 35,000, and 
the average daily consump- 
tion, including that for indus- 
trial, sanitary, and all pur- 
poses other than domestic, is 
about 4,500,000 gallons. 

The new rapid filtration 
plant, which has, as we have 
said above, a capacity of 
5,500,000 gallons daily, is 
housed in a rough-cast brick 
building 136ft. long by 38ft. wide. At the back of the house is 
atower whichcontainsthe gear forthepreparationandsupply 
of the reagents used for the purification process, and sup- 
ports the wash water tank, which will be referred to later. 
Situated on either side of the tower are the sedimentation 
tanks, each of 150,000 gallons capacity, while the chemical 
reagents are stored in an annexe to the central tower. — 

The supply is a soft moorland water which contains 
varying proportions of organic matter in suspension, and 
has a brown peaty stain. Treatment with a coagulant 
is essential before the stain can be removed and a colour- 
less supply obtained. Moreover, as the water is soft a small 
proportion of lime is added to restore the initial temporary 
hardness and correct any plumbo-solvent tendency. 

The supply main, which is 24in. in diameter, enters 
through the north wall of the tower and is coupled to a 
Francis type turbine, which is arranged-on the first floor 
of the tower. It has been made sufficiently large to afford 
ample power for operating the auxiliary gear for the supply 
of wash water and compressed air, and for the preparation 
and. distribution of the reagent solutions for the purifica- 
tion process. The turbine discharge, after passage through 
baffles to remove the surge, enters a measuring tank and 
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overflows a 4ft, rectangular weir. A fluxograph gives a 
direct reading in gallons per minute of the t passing, 
and a continuous record on a 24-hour chart. 

The Paterson method of adding the reagent in the 
desired ratio to the amount of water passing to the filters is 
illustrated diagrammatically on page 542. The water flows 
over @ weir and the height of water over this 
weir gives a measure of the rate of flow. A 36in. diameter 
float resting on the surface of the water and rising and 
falling with an increase or decrease of the height of water 
flowing over the weir, controls the positions of two 
tapered valves, the annular orifices of which discharge 
the coagulating reagents in the desired ratio to the volume 
of water. The reagent containers are constructed of 
slate and a constant head is kept above the valve seatings 
by means of ball valves, to the stems of which is fitted an 
adjustable quadrant which enables any variation to meet 
any change in the nature or degree of contamination of 
the raw water to be readily made. 

The mixture of water and coagulant is then distributed 
to sedimentation tanks arranged on the right and left- 
hand sides of the tower. These tanks are of sufficient 
capacity to allow over one hour for the completion of the 
reaction and the precipitation of the heavier impurities 
before the water passes on to the filters. 

The sulphate of alumina coagulating solution is prepared 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THE EFFICIENCY OF COTTON BELTING. 


Smr,—The unprecedented price at which leather is standing 
to-day is largely, if not wholly, responsible for the complete 
change of opinions hitherto held by many power-house engineers, 
that the only efficient medium for transmitting power by means 
of driving -belts was leather. Under ordinary circumstances 
such change of opinion would im a general way have been 
extremely slow in ing. Indeed, in many instances, 
had it not been for the present unique conditions—conditions 
which, to a certain extent, have made the purchase of an 
alternative material a matter not of option but of necessity— 
such development might, so ingrained was the conviction that 
leather was pre-eminent, perhaps never have come. It would 
now, however, be quite safe to assert that the growth of converts 
to the use of textile belting have during the it two years 
exceeded by cath the total. number made since leather belting 

a ri 

As a material for belting, cotton, under certain conditions, 
has much to commend it. But, on the other hand, in its present 
manufactured state it can claim few of the distinctive advantages 
held by leather ; these being notably the qualities of adhesion, 
resiliency and flexibility. Its tensile strength may be as great, 








VIEW OF WEIR CHAMBER, SHOWING SECONDARY LIME MILL 


in two 3in. timber dissolving tanks, and afterwards dis- 
charged by an acid-resisting centrifugal pump into dupli- 
cate concrete storage tanks, each of 3000 gallons capacity. 
To ensure uniform density of the alumina solution, arrange- 
ments are made for effective circulation of the contents 
of these tanks. Three ferro-concrete lime slaking pits are 
provided in the annexe. The slaked lime is formed into 


@ smooth paste in the primary lime preparing tank, and | 


the contents discharged to a secondary mill alongside the 
measuring gear. The supply of lime is controlled in a 


similar manner to the alumina solution, and arrangements | 
are made for its addition either before or after filtration. | 


There are ten open gravity filter units, each 24ft. by 


12ft., with a total filtering area of 2880 square feet. The | 


filtering medium employed is a fine grade of specially 
sifted quartz sand, supported on a bed of pea gravel, 


and below this a manifold strainer system is arranged, | 
with copper collecting tubes and bronze strainers. The | 
filtered water is discharged through automatic outlet | 
controllers into inspection boxes lined with white enamelled | 


tiles and overflows into a pure water channel, which is 
similarly lined, so that the colour of the effluent can be 
observed at all times. All the valves and fittings are so 


arranged that the entire filtering and washing operations | 


are controlled from the front gallery. 
The filtered water which is employed for cleaning the 


sand in the filters is raised by a centrifugal pump into the | 
filtered water storage tank of 30,000 gallons capacity, | 
which is carried on the top floor of the central tower at a | 
height of 36ft. The sterilised compressed air which is | 
used for agitating the sand prior to washing is drawn | 
through a reducing valve from two air storage reservoirs, | 


6ft. diameter by 30ft. long, which are supported over the 
precipitation tanks. The wash water pumps and air com- 


pressors are arranged in duplicate, and a 28 horse-power | 
Tangye oil engine is installed as a stand-by to drive them | 


in case of breakdown of the turbine. Electric light is fitted 


throughout, a storage battery being charged by a dynamo | 
driven from the turbine shaft. We are enabled to give | 


herewith and on page 543 a number of views of the plant. 

It may be added that in response to the urgent demand 
for a supply of pure water, to which reference has been 
made above, the contractors undertook to give a supply 


of 3,000,000 gallons of filtered water per day within six | 


weeks after the foundations were completed ready for them 
to commence. This necessitated their laying down tem- 


porary pumping and power plant outside the filter house, | 


making special water and drain connections to the plant, 
and the use of an extra rich concrete mixture to ensure 
very rapid setting of the tankwork, but the work was com- 


pleted and the supply available within the stipulated time. | 
The water scheme has been under the control of Mr. | 


tilbert Christie, engineer and manager of the Water Board, 


while the contractors for the filtration plant were the | 


Paterson Engineering Company, Limited, of India House, 
Kingsway, London. 








GREAT activity is reported in the Japanese-shipbuilding 


yards, but difficulty is experienced in procuring supplies 
of material, and orders for some thousands of tons of 
plates have been placed in the United States for delivery 
up to the end of the first half of 1917. 


| if not greater than leather, but tensile strength without flexibility 
| or resiliency is a factor which alone is not conducive to the 
| efficiency of any belting, no matter of what make. 

The qualities which make leather belting so desirable a 
power-transmitting medium are recognised as being due to the 
| fact of its retention of the natural oils contained in the hide ; 
| these in well-dressed materia] being carefully preserved as a 
recognised factor of a belt’s efficiency, such a factor being 
distinguished by “‘ grip,”’ rather than tension. 

It is questionable if any of us recognise to the full the impor- 
| tance of “grip” over “tension,” the prevailing idea being 
| that because a belt fails in its duty it requires tightening— 
its tension increased. Béaring in mind that the effective pulling 
| power of a belt is the difference in tension on the tight side, 
| minus the tension on the slack side, it follows that the better 
grip a belt possesses on a pulley—this being increased as the 
| are of contact increases—the more power will it transmit. 
| Hence a soft, pliable belt, running slack, will take a better grip 
and conform to a greater arc of contact than will a hard, in- 
flexible, tight belt ; in addition to which frictional Josses will 
be reduced to a possible minimum. 

Cotton possesses little elasticity or resiliency, and therefore 
contains few qualities conducive to grip, so that it must transmit 
power by sheer weight and tension. Therefore, what is lost 
in grip must be compensated for by tension; thus adding, 
pro rata, to friction. 

Now the limit of the decrease in the value of the tension on 
the slack side of any belt is the poiht at which a belt will slip 
| on the pulley, the belt exerting its maximum pulling power 
at the moment preceding slip. Therefore the value of a soft, 
pliable belt, say leather, lies in the fact that the tension on the 
slack side of it may, owing to the greater co-efficient of friction, 
be decreased to a much lower value than, say, a cotton belt 
before slip occurs. Moreover, this decrease in the initial tension 
is accompanied by an increase in the length of the belt, thereby 
giving it a greater arc of contact on the pulley. 

From this it will be gathered that to ensure anything like 
| the same results by the use of cotton or textile belting, as with 
leather, it will be expedient to adopt some means of artificially 
supplying the necessary qualities—fiexibility and grip—of 
which such material is lacking. 

For some time the writer has been experimenting with various 
kinds of woven textile beltings, the particular drives in which 
he has been interested ranging from an 18in., 10 ply, main belt, 
downwards to l}in., 3 ply, for machine tools and motors. In 
the first instance a new cotton belt was substituted for a double 
leather of the same width. During the first week it was. in 
| work it was taken up no less than on eight occasions, and 
finally had to be rejected as unfitted for its duties owing to the 
need for extreme tightness, and consequent heating of bearings. 

It was then, by means of pulley blocks, stretched exactly 
1}ft.—its original length stretched to the pulleys being 68ft. 3in. 
—and then treated on both faces with a proprietary preparation. 
This dressing was repeated every alternate day for a period of 
10 days, after which the teusion on the belt was released and 
the treatment stopped. Un releasing the tension the belt was 
| found to be 12in. longer than it originally was, and in this con- 
dition was again put to work. With this amount of slack the 
slack curve was most pronounced, but despite this the belt 
now gave the greatest satisfaction. This occurred seven 
| months ago, since when it has required no further taking up, 
and just recently it stood the test of an additional 5 to 6 horse- 
power put upon it. 

In another instance a new untreated 4in., 4 ply, textile belt 
| was set to drive a 12in. 8.8.8. lathe, operating on 6in. mild 
| steel shafts. The cutting speed in feet per minute was 78, 
the revolutions of work approximately.50 per minute. The 
depth of cut and feed was steadily increased until it stood at 
0.17in. and 0.06in. respectively, at which the belt slipped con- 
| siderably. At this stage the belt was replaced by another new 
| one of the same width and substance ; this having been treated 

as previously described. The cut was then again gradually 


increased until it reached 0.25in., the feed likewise until it 
stood at 0.10in.; at which stage the first evidence of slip 


a wate 

3 mment is unnecessary. But these experiences not only 
afford admirable illustrations, irrefutable in their way, of the 
need for artificially impart to textile belting something of 
the same Qualities found in ther, but demonstrate that a 
slack belt, by reaSon of its greater length of time in passing over @ 
pulley, together with the increased arc of contact which such 
slackness affords, will transmit considerably more power per 
inch of width than will-an untreated tight belt of the same width 


and texture. 
j F. R. Parsons. 





A PROJECTILE FOR SMOOTH BORE ORDNANCE.- - 


Sme,—As a great deal of interest is attached at the present 
time to the flight of projectiles, I beg Jeave to enclose a sketch 
of a new form, adaptable to ordnance of medium and large 
calibre, in the hope that your readers may like to see it, and that 

rhaps some may do me the honour of discussing the question. 

ing to the absence of any exact data as to the density of 
the air in the annular space surrounding a projectile when in 
motion, calculations are necessarily indeterminate, and the 
matter seems one for experiment. , 

The advantages of the proposal, in the event of the experi- 
ments proving successful, are obvious. It would result in an 
increased propulsive effect, together with a great saving of 
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expense in the construction of guns, inasmuch as the wear 
caused by the copper band would be taken on the whole of the 
inner surface, instead of on the lands of the rifling, as at present. 
It also offers an economical and speedy. method of rendering 
worn ordnance serviceable. I may mention that in the Zalinsky 
gun, using compressed air as the propellant, which met with a 
certain amount of success in America, rotation was produced 
by means of propeller vanes at the back. With regard to the 
sketch, which speaks almost for itself, I need only say that the 
fins would be helical and their pitch would be arranged to give 
sufficient velocity of rotation at the longer range. From cal- 
culation I have made I am satisfied that the triangular space is 
ample to accommodate fins of adequate size. 

C. F. Denpy MARSHALL. 
Chinthurst, Lodge, Guildford, : 

June 20th, 1916. 





THE AMORPHOUS CONDITION OF IRON. 


Sm,—At the last meeting of the Iron and Steel Institute, 
held early in May, when referring to the amorphous theory, I 
find that I quite inadvertently misquoted a remark of Professor 
Howe’s. I stated :—‘‘ Professor Howe had said that this 
cement and amorphous theory was one of those precious theories 
which must for ever remain outside the possibility of demon- 
stration.” I had not the original statement before me. Will 
you therefore kindly allow me to quote the remark as it originally 
appeared in Howe’s new book on “‘ The Metallography of Steel,” 
page 386, which is.as follows :— 3 ae 

* Present Position of the Amorphous.Theory.—This brilliant 
theory is extremely useful in explaining a great mass of extra- 
ordinary and hitherto unexplained phenomena. The doubts 
which remain to-day, so soon after its enunciation, as to its 
competence to explain the intricate phenomena discussed in 
the last three sections are indeed such as might be expected. 
They may lead us to class it rather among the precious working 
theories than among those firmly established.” 

Needless to say, I quite agree with Professor Howe. I was 
one of the first, together with the late Monsieur F. Osmond, to 
welcome the amorphous theory as enunciated by Dr. Beilby. 
I wish to express my sincere apology to Professor Howe for 
my misquotation. 


Middlesbrough, June 26th. J. E. STeapD. 





THE RATTLER AND ALECTO. 


Str,—The relative merits of the screw and paddle-wheel was 
proved with the Rattler (screw) and the Alecto (paddle), when 
the screw hauled the Alecto 2.8 knots per hour. Both ships 
were nearly equal as to dimensions, displacement, speed and 
wer. 

po Why was the Rattler able to show its superiority over the 
other ? though the Rattler had to overcome its own resistance 
and that of the Alecto besides a power of 140 horse-power used 
by the Alecto, whilst the Rattler indicated 300 horse-power. 
You will agree that the question is a fair one, and answering 
it will be of importance. 

Coventry, June 22nd. Joun BATEy. 





STANDARD KEYS. 


Srr,—May I through your columns draw attention to the 
still general lack of adoption of the British Standard key 
system, and to what must be the trouble and loss of time 
owing to so many firms having different standards, especially 
at this period of so much sub-letting of work and the inter- 
dependency of trades? This may only: be an item of little 
worth, taking the cases separately, but in the aggregate must be 
great and at this national crisis worth noting. 
Shipley, June 26th. G. W. Brown. 








FORTHCOMING ENGAGEMENTS. 


TO-DAY. 


Puystcat Socrety or Lonpon.—At the Imperial College of 
Science, Imperial Institute-road, South Kensington, S.W 
Papers to be read :—“ A Sensitive Magnetometer,” by Dr. P. 
E, Shaw and Mr. C. Hayes, B.Se.; “‘ The Latent Heat of Fusion 
of a Metal and the Quantum Theory,” by Dr. H. 8. Allen ; 
“Experiments on the Thermo-electric Properties of Fused 
M tale,” by Mr. C. R. Darling, A.R.C.S.; ‘‘ Cohesion,”’ Part ai. 
by Professor H. Chatley, D.Sc. 5 p.m.: Editing Committee 
meeting at 4.p.m. Council meeting at 4.15 p.m. 


TO-DAY anp SATURDAY, Jury Ist. 
Tue InsTITUTION OF MUNICIPAL AND County ENGINEERS.— 











Blackpool. Forty-third annual general ting and confi 
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RAILWAY MATTERS. 


Tue Great Eastern Railway Company’s steamer Brussels 
has been seized by a German submarine and taken into 
Zeebrugge. 

One hundred and twenty old boys from the Railway 

_ Servants’ Orphanage joined the Colours, of whom four 
have been killed and several injured. One is now a cap- 
tain in the Army Service Corps and another has been sent 

. to a cadet battalion to train as an officer. 


REFERENCE was made in this column of our issue of 
June 2nd to a shortage of wagons on the East Indian 
Railway. This has been brought about by a smaller 
number of vessels being available for the transit of coal 
by sea. As the months of June to October cover a slack 
period, it is hoped to get a large quantity of the delayed 
coal carried then, and some of the arrears in traffic made up. 


A RESOLUTION in favour of the Channel Tunnel will 
sho-:tly come before the House of Commons. The annual 
report of the Northern Railway of France expresses regret 
that the scheme has not yet materialised, and intimates 
that it has fulfilled all its obligations, preserved its rights, 
and is ready to profit by the new studies of M. Sartiaux, 
as well as the unexpected facilities which the application 

_of electricity would give both to the piercing of the 
tunnel and to the.operation of the submarine railway. 


In General Smuts’ dispatch on the operations in German 
East Africa, published last week, he said: ‘‘ The rapidity 
of the advance and the distance to which it was carried 
must almost inevitably have caused a breakdown in.the 
transport but for the unremitting exertions of the railway 
engineers who carried forward the railway from the 
Njoro Drift, east of Salaita, to Taveta and the Latema 
Nek, at an average rate of a mile a day, including survey- 
ing, heavy bush cutting and the bridging of the Lumi 
river. This fine performance is largely due to the ripe 
experience and organising power of Colonel Sir W. Johns.” 


THE report as to the new electric railways in Sydney 
has now been published. The inner zone railways to 
Parramatta, Hornsby, Sutherland and Bankstown are 
to be converted from steam to electric traction, the 
City Railway is to be built, and there are to be lines to the 
eastern, western and northern suburbs. There are to be 
two cantilever bridges across the harbour and the outer 
zone railways to Penrith, Campbelltown, Waterfall, the 
Hawkesbury river, and various other small branches in 
the suburban area are to be electrified, and underground 
tramways constructed. The total approximate cost is 
£20,000,000. 

ALTHOUGH automatic signalling originated and has been 
developed in the United Stares, the art, as they like to 
call it, is often not so perfect in detail on the American 
railroads as it is in this country. A collision on the Balti- 
more and Ohio recently furnishes an example of this. 
There was an outlet from a loop to a main line. 
installed in England the outlet points would be locked 
by the signals on the main line, so that the outlet could 
not be used were a train in the section. In the United 
States reliance is placed entirely on an electrical indicator 
at the points. When this shows that a train is in the section 
the points must not—not cannot—be used. 


In the discussion at the Institution of Railway Signal 
Engineers on a paper read recently by Mr. G. Edmondson, 
on “Faults on Telegraph and Telephone Circuits,” it was 
stated that the Midland Company, on the staff of which 
Mr. Edmondson is employed, did not approve of the use 
of selective telephones for train control work. The 
Midland prefers the ordinary telephone system, whereby 
any station can call up the train controller or any other 
station. We would, however, point out that on the Taff 
Vale and Rhymney railways, where the traffic is denser 
than on the Midland, and the inquiries, no doubt, more 
frequent, selective telephones are used with great success, 
and the same is the case with the Great Northern and 
Great Central companies, which also use the selective 
telephone for train controlling. 


As a step towards reducing the number of accidents 
at the crossings on the level of highways over railroads, 
the American Railway Association recommends the 
standardisation of the design of the gates, signals, watch- 
men’s hand signals, &c. At present, gates are painted 
black or white, or are striped. To some gates flags of 
various colours are attached ; others have signs on them. 
Crossing watchmen are found using green flags, white 
flags, and flags of combinations of these colours, whilst 
some have discs of various colours with the word “‘ stop ” 
painted on. At night green lights, red lights or white 
lights are used. Then it is the practice on some railways 
to permit the watchmen to motion to a driver on a highway 
to come ahead. Other railways forbid this, and so a man 
in a motor car is uncertain what he is to do. 


In the United States there has, for the last few years, 
besn a protest entered against platelayers being employed 
on signal maintenance. It has been contended that signal 
work is of such importance that only men who have been 
properly trained in the installation of signals should be 
employed on their maintenance. What will now probably 
bring the subject to a head is the passing of the following 
resolution by the American Railway Engineering Associa- 
tion: ‘‘ Because the main controlling power of signal 
apparatus is electrical, and because the special training 
required is so different, we do not recommend, as a means 
of obtaining economy and efficiency in signal maintenance, 
a combination of signal and track forces.’ The same 
resolution also dealt with another part of the subject 
of signal maintenance. We all know how the use of 
electricity in signalling has grown, and there are many 
who consider that the signal and telegraph departments 
should be under the same chief as is the case in this country, 
on the Great-Western and the London and South-Western. 
The American Railway Engineering Association does not 
apparently believe in this concentration but encourages 
co-operation. The remainder of the resolution read: 
“* Occasionally it will be found practicable and economical 
to combine forces engaged in maintaining various elec- 
trical features on a railroad with those maintaining 
signals. But, as a general proposition, economy and 
efficiency will be produced to a higher degree by co- 
operation than by combination.” 

















NOTES AND MEMORANDA. 


THE present price of copper has made a substitute 
necessary in certain cases, especially on new lines where 
the demand is likely to below. In America there are many 
short branch lines, carrying light loads at voltages between 
6600 and 66,000, and there is considered to be an advantage 
at present prices in using such lines in cases where the 
generating costs are low, and the lines are not near salt: 
water and the air is not polluted by discharges fronr blast 
furnaces, &c. 

PRorEssor YENSEN, of Illinois University, showed some 
time ago that the magnetic properties of electrolytic iron: 
were greatly increased by melting the iron in a vacuum, 
He has now proved that the vacuum treatment of com-. 
mercial iron increases the maximum permeability from 
two to three times and decreases the hysteresis loss 
correspondingly. A similar improvement has _ been 
obtained with Swedish charcoal iron. Nearly as good 
results are obtainable with pure open-hearth iron as with 
pure electrolytic iron. : 

By using a bath of pentane the range of temperatures 
for determining the expansion of materials has been 
extended by the United States Bureau of Standards to 
— 150 deg., so that measurements can now be made by 
the bureau in an oil bath from — 150 to + 330 deg. Cent. 
Rods of very pure tungsten, of cold-drawn 36 per cent. 
nickel steel, or invar metal, and of porcelain have recently 
been measured for variation of coefficient within this 
range. An investigation of a large series of copper alloys 
and brasses is about to be made, both parallel and per- 
pendicular to the direction of rolling. 


MEASUREMENTS have been taken by the United States 
Bureau of Standards of the change of dimension of concrete 
on a test road on the bureau grounds and also on the 
Coleman du Pont Road at Millsboro, Del. . The results 
thus far confirm those previously obtained by the bureau 
on the New Village, N.J., and Nazareth, Pa., roads—that 
during the winter and spring there is an expansion of the 
concrete caused by increased moisture content and in the 
summer a marked contraction. caused by loss of moisture. 
This is contrary to the generally accepted opinion that 
concrete expands most in midsummer and least in winter. 





THE movement in favour of constructing a Channel 
tunnel between England and France is being revived. 
The question is to be raised in the House of Commons 
at an early date. Mr. A. Fell, the Unionist member for 
Great Yarmouth, has laid a resolution on the table to 
the effect that the war has demonstrated the great 
advantage a railway tunnel beneath the Channel would 
have been to this country and the Allies, and that the 
time has arrived for the Government to support the 
proposal, so that the final plans may be prepared and the 
powers obtained to proceed with the work as soon as the 
war is over. 


A REPORT on the preparation of pure iron’ and iron- 
carbon alloys has been prepared by the United States 
Bureau of Standards and is given in Scientific Paper No. 
266 of the publications of that bureau. It is shown that 
previous work on the iron-carbon diagram is unsatis- 
factory because of the great uncertainty of chemical 
composition of the materials used. It was therefore 
thought necessary to produce a series of alloys of great 
purity to form the basis of a redetermination of the 
diagram at the Bureau of Standards. The general 
method pursued consisted in melting electrolytic iron with 
sugar carbon in magnesia crucibles; The electrolytic 
iron was prepared from ingot iron anodes in a chloride 
bath, with or without the use of porous cups. 


A NEw type of motor car has recently been introduced 
in America. This is styled a self-charging electric or 
dual-power car. A four-cylinder petrol engine of small 
dimensions drives an electric generator, supplying current 
to a battery of accumulators, which in turn supply current 
to an electric motor coupled up to the live back axle. 
The car can be used for a short distance as an electric car 
with the petrol engine out of action. On the other hand 
the engine and the electric motor may be used simulta- 
neously, or the petrol engine may be used to drive the 
car direct with no electrical assistance. In other words, 
a direct top gear is available. Control is similar to that 
on an electric car, there being no clutch and no gear box: 
The standard type is fitted with a coupé body, and has a 
wheel base of 9ft. 2in., the price of the vehicle complete 
being approximately £750. 

A WRITER in the American Machinist says considerable 
discussion has recently arisen as to the advisability of 
annealing steel and iron chains after they have been in 
service for a reasonable length of time. In the past it has 
been considered necessary to anneal chains after they 
have been in constant use for one year, in order to remove 
the hardening effect caused by thé overstrain or overload 
that all chains are subject to. The question of whether 
or not a chain requires to be annealed depends largely 
upon the material of which the chain is composed and the 
nature of the work it performs. _ For example, the heavy 
hoisting chains used in connection with travelling cranes 
should be annealed, or “fired,” at least once a year, as 
such a process thoroughly cleans the chain and enables a 
proper inspection to be made, when excessive wear or the 
presence of any fiaw can easily be detected. 


At the present moment, in Germany, iron and zinc are 
being used as conductors in distributing cables in place 
of copper. The author of.an article in a German technical 
journal examines some of the properties of iron cables of 
the kind which are protected by an iron mantle, which is 
itself protected by a lead covering. ‘The resistance of 
such cables, when used on alternate current, depends on 
the periodicity and also on the current. The first tests 
were carried out with a periodicity of 60, and from these 
was determined the ratio of the effective resistance on 
alternating current to the resistance on direct current. The 
results are embodied in tables and curves. ‘Thus a certain 
conductor consisted of seven strands of iron wire, each 
0.67 mm. in diameter. When it carried 9.6 ampéres 
alternating current its voltage drop was 5.4 per cent. more, 
and its energy consumption 4.9 per cent. more, than on 
direct current.: Other tests of a similar character related 
to alternating current of periodicity 300 per second. 


MISCELLANEA. 


THE Minister of Munitions has appointed Mr. Ernest 

Newton, A.R.A., President of the yal Institute of 
British Architects, in a voluntary capacity to advise 
the Ministry on various problems arising out of the 
stoppage of private building operations. 
_. Dr. Henry Marton Hows, Professor of Metallurgy of 
Columbia University, New York, has just been elected 
an honorary vice-president of the Iron and Steel Insti- 
tute. The Bessemer Gold Medal of the Institute was 
awarded to Dr. Howe in 1895 in recognition of his great 
work in the advancement of metallurgical science and 
knowledge. 

Dr. Appison, Parliamentary Secretary to the Ministry of 
Munitions, in answer to a question, states that during the 





‘last four weeks 1111 men, including lads under twenty- 


one years of age released for service in the Army, have been 
discharged from Woolwich, apart from men discharged 
from the Building Works Department on termination of 
temporary engagement. During the same period in 
various departments 1523 women have been engaged, 
but not necessarily to take the place of the men referred to. 


A NEw department, which will provide facilities for 
training industrial chemists, is to be established at the 
Huddersfield Technical College. The provision of this 
department has arisen out of the large developments 
undertaken by British Dyes, Limited, and the directors 
of the company have intimated that if necessary they 
will be prepared to contribute towards the cost of the new 
venture. The department will be devoted to specialised 
study and research in coal-tar colour (analine and alizarine 
dyes). 

As a result of a recent meeting of the committee 
appointed by the American Foundrymen’s Association 
at its last annual meeting, with representatives of the 
United States Bureau of Standards, to consult on problems 
in which the bureau could be of some help, an investiga- 
tion is to be undertaken concerning the establishment 
of a standard moulding sand. Other matters considered 
were facing sands, core-binder standards, standard sieves, 
and shock and other suitable mechanical tests of maileable 
castings. ; 

MAINLY owing to the large proportion of munition 
work carried out, the Bergmann Electricity Works 
Company, states Electrical Engineering, doubled its profits 
in 1915 as compared with the previous year, and pays a 
dividend of 10 per cent., as compared with 5 per cent. 
in 1914. The report mentions that the ecmpany’s 
holdings in the Société de I’Eclairage Electrique of _Paris 
and the Adnil Electric Company of London, standing at 
£7235 and £9995 respectively, have been written off. 
The Austrian company is also engaged heavily in munition 
work. 

‘Tue installation of the hydro-electric plant by the 
Town Board of Kaponga, Hawera County, in the North 
Island of New Zealand, will be completed this month. 
The township is situated on the Kaupokonui stream, 
across which a concrete dam was built to supply the 
necessary power. Concreté has been largely used through 
out, the power-house, surge tank, reticulation pipes and 
transmission poles having been made of this material. 
The plant consists of a single discharge horizontal shaft 
type Béving turbine capable of developing 70 brake 
horse-power under a working head of 33ft., coupled 
to a 45-kilowatt dynamo, 230-5 volts direct current. 


Some time ago the Liverpool City Council met the 
ratepayers by allowing them to substitute valves of 
iron in place of lead and copper in flushing cisterns. 
The advantages were a saving of two-thirds of the cost 
and the removal of the incentive to theft, the iron valves 
being unsaleable to receivers of stolen property. A more 
recent concession has been the affixing of washers to water 
taps by the inspectors, instead of the cumbrous and 
expensive procedure of serving notices to renew. In 
view of this treatment, it is now proposed to ask the 
Council for permission to supply galvanised iron tanks 
in place of lead or copper, the pipes to remain of copper or 
lead. Already such a concession has been made by the 
Nottingham Corporation to ‘he local owners’ association. 


Some months ago the German authorities removed to 
Germany as prisoners two Belgian professors, Messrs. 
Frédéricq and Pirenne, of the University of Ghent. The 
Dutch Government afterwards approached the German 
Government with the view of obtaining their release ; 
and now a memorial has been sent with the same object 
to the Berlin Academy of Sciences, to other German 
academies and learned societies, to the senates of the 
German universities, and individually to a large number 
of German professors. There are nearly 200 signatories, 
all professors in Dutch universities or members of the 
Academy of Sciences of Amsterdam, and the list includes 
many of the best-known names of Dutch science. The 
memorialists call upon their German colleagues to obtain 
from the Government permission for Profs. Frédéricq 
and Pirenne to proceed to Holland, in order to continue 
their studies there. They are convinced that a refusal 
would seriously disappoint a large part of the Dutch 
nation. » 

SHrp-REPAIRING is a big industry at South Wales 
ports, but shipbuilding, started many years ago, proved 
unsuccessful. The reports current recently that ship- 
building in the Bristol Channel is to be revived has created 
considerable interest, but no information concerning any 
such scheme so far as South Wales was concerned has been 
obtainable. It now appears, however, that the experiment 
is to be made at Chepstow. A company with powerful 





interests, called the Standard Shipbuilding and Engineer- 
ing Company, Limited, has been formed for the purpose 
of building standardised vessels with a view to assisting 
to replace as quickly as possible the tonnage lost during 
the war. -A suitable site has been secured on the river 
Wye in close proximity to Chepstow, and an early start 
is assured. e scheme includes, among other works, 
accommodation for the construction of vessels of over 
460ft, long and 60ft. beam,-and provides for the erection 
of hundreds of dwellinghouses for _which purpose the 
Chepstow . Property: any, Limited, has acquired 


« Company 
building land in the vicinity of the works. 
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The Profits of Controlled Engineering Works. 


Wuitst the result of the division in the House 
of Commons on the question of the taxation of 
profits can scarcely have come as a surprise to engi- 
neers, it is none the less keenly felt by them, and it 
is safe to assume that matters will not be left in 
their present unsatisfactory position without another 
great effort to right them. No class of men has 
worked harder for the war than have engineering 
employers; they have given all their energy, all 
their time to the task; they have relinquished 
their rights with regard to labour; they have sub- 
mitted to their factories being run almost by people 
who have no connection with them ; they have spent 
freely and ungrudgingly and have given up trade 
connections which will be recovered with difficulty, 
and saddled themselves with plant and machinery 
which they see no immediate prospect of turning 
to account when munitions are no longer needed. All 
this they had done from a sense of patriotism and 
under the belief that a “ bargain” had been made 
with the Ministry of Munitions which gave them 
some chance of making a fair profit. But now, by 
the decision of the Chancellor of the Exchequer, 
they find that they have to pay a double tax and 
that the estimates on which they had based their 
calculations are all wrong. One cannot help feeling 
that they have not been dealt with quite fairly. 
Engineers as a rule are not au fait with all the in- 
tricacies of politics and finance, and undoubtedly 
they understood that the arrangement made with 
Mr. Lloyd George was of the nature of a bargain, 
they on their part agreeing to relieve the Government 
of its anxiety with regard to the attitude of labour, 
and the Government on its side agreeing to allow 
them to retain a certain amount of their profits. 
Now it appears that there was no bargain at all, 
that the Ministry of Munitions has no connection 
with the Chancellor of the Exchequer, and that 
both parties can make the unfortunate owner of a 
controlled firm pay from both pockets. No wonder 
engineers feel aggrieved. 

It may be convenient here to outline the posi- 
tion as simply as possible, for it is desirable that 
all engineers should understand it. Under an 
Act of Parliament of 1915 the Minister of 
Munitions is empowered to declare any esta- 
blishment in which munition work is carried 
on or may be carried on a “ controlled establish- 
ment,” and thereupon the provisions of the Act 
apply to that establishment. The Minister of 
Munitions takes control, sends his inspectors to the 
works, and these inspectors investigate and report 
as to how far the works can be extended and more 
thoroughly equipped for the production of munitions. 
They have to decide when and to what extent the 
buildings and machinery can be increased, for all of 
which the proprietors have to find the necessary capital. 
In the meantime the ordinary business of the works 
is curtailed and in many cases entirely stopped. 
As compensation for the utilisation of such works 
for national purposes and the dislocation of established 
businesses, the Government made a definite promise 
to the proprietors with regard to:the amount of 
profit which they were to be allowed to make out 
of their production of munitions. It was definitely 
stated that the owners of controlled works should be 
allowed to make a profit not exceeding by more than 
20 per cent. the average net profits of the two pre- 
war years, instead of being subjected to the excess 
profits tax which is imposed on uncontrolled establish, 
ments. On the whole, although it, was recognised 
that it removed all incentive to, pr reward for,increased 
effort, this was considered, a,..fair and; reasonable 
arrangement, having in view the’ services which these 
establishments were rendering to the !country, and, 
moreover, was ‘calculated to satisfy the trades unions 
that! the: employers would ndét earn’ unduly ‘latge 
dividends out of the national emergency. The 





Chancellor of the Exchequer now proposes*to modify 
these conditions. In effect he says to the owners 
of the controlled establishments: “The Munitions 
of War’ Act gave you the surplus profit up to 
20 per cent., but unless the excess profits amount 
to 60 per cent., I am now going to take part of 
your 20 per-cent., while at the same time I hold 
you to the other part of the bargain, that how- 
ever great the excess profits may be, I let you retain 
only 20 per cent.” An illustration as to how this 
arrangement will work out has recently been given by 
Mr. J. M. Henderson through the medium of the 
Press: He says, assuming the pre-war standard of 
profit is £10,000 and that the excess profits are 
£5000, ‘the controlled establishment is entitled to 
20 per cent. on £10,000—that is, £2000. This would 
leave £3000 to be paid to the Chancellor of the 
Exchequer, and this being 60 per cent., satisfies the 
Chancellor’s proposal. If the excess profit is only 
£2000—20 per cent. above the pre-war standard 
agreed upon—then notwithstanding that the Act 
entitles the controlled establishment to retain this 
£2000, the Chancellor proposes to take 60 per cent. 
of it—say, £1200—leaving the proprietors of the works 
£800. But if the excess profit is £10,000, the con- 
trolled establishment would still only get its 20 per 
cent—£2000—and leave the Chancellor £8000, or 
80 per cent., whereas the uncontrolled establishment 
earning the same amount of profit would only have 
to pay-£6000, retaining £4000. The obvious thing 


‘to do would be to telescope the two Acts into one 


and make it apply to everybody. Failing that one 
would ‘expect the Government to say the Munitions 
tax is to apply to controlled firms and the Treasury 
tax to uncontrolled. What the Chancellor actually 
proposes, however, is that controlled firms should 
be assessed to both taxes and pay whichever is the 
higher. — 

In view of the unprecedented services which these 
controlled establishments have rendered to the com- 
munity in time of national emergency, the treatment 
does not seem fair. But this apart, is it right and 
proper for the conditions laid down by the Ministry of 
Munitions with regard to a controlled establishment to 
be over-ridden. by the Chancellor of the Exchequer and 
for the controlled establishments to be subjected to 
two taxes ? It should be pointed out to the Govern- 
ment that the wear and tear on the machinery and 
plant in many of these controlled establishments 
has been quite abnormal owing to the high pressure 
at which they have been operating, frequently in the 
hands of unskilled workers, and with two and some- 
times three shifts a day, conditions which will 
certainly involve a large outlay for new machinery to 
carry on work again after the war is concluded, 
and there is no valid reason why the firms which have 
been controlled should be placed in a worse position 
on this account than those that have been free, to some 
extent at any rate, to carry on their usual trade. 
The division in the House of Commons on Monday 
which rejected the amendment which would have 
put the matter right was, it is true, greatly in the 
Government’s favour, but we may hope that some 
modification is still possible. A deputation of some 
seventy members of Parliament waited on the Prime 
Minister, Mr. Lloyd George, and the Chancellor on 
Tuesday, and it is reported that a committee was 
appointed to draw up proposals and submit them 
to the Ministers concerned with a view to some 
modification being made at the Report stage. We urge 
engineers to keep their minds on the subject and to 
use their influence where they can to have the matter 
put right. 


Charing Cross Railway Bridge. 


Tue hideous iron bridge which carries the South- 
Eastern Railway across the Thames at Charing Cross 
was built, as to one half, many years ago by Sir John 
Hawkshaw. The problem before the designer was 
a little difficult. There existed already on the site 
the Hungerford Suspension Bridge, which is now a 
familiar sight at Clifton, and its two towers were 
supported on piers in the river. It was desired to 
retain these two piers and the design had to be 
arranged to accommodate them. They were there- 
fore left in place and other piers or colurmns were added 
as required. The latter are’ of ' cast hoe filled, with 
concrete, all sve the landward pair, which were not 
filled till mialny years later, when ‘Mr. Tempest found 
that they wére failiiz and*decided to’ take ‘the load 
off them: by ‘building brick piers inside them. On 
the top ‘of his piers’Sir John’ Hawkshaw ut @ super- 
structute which is hot bnly'an eyesore to the esthetic 
but is in the View Of modern engineers badly designed. ' 
The ‘bridge; however, has served its purpose for many 
years, but with ver-growing traffic and ever-increasing 
locdinotive loads, ‘now ‘approaching twenty-two tons’ 
per axle, it is nearing the time when it will be in- 


a 





eneeinennenneemetamnent 








Terre te 


nym 


ato eeeaen ncsrrmmamemennitrnpeinptinencen - 





ym 


548 


THE ENGINEER 





Jon 30, 1916 


— 





——— 





adequate. Already the engineers have found it 
necessary to order that no two adjacent roads of its 
four tracks shall be used at one time, and some years 
ago they obtained sanction for another bridge beside 
it. For various reasons, into which we need not 
now enter, it was decided not to go further with this 
project, but to strengthen the existing girders and 
increase the area of the foundations. What the 
bridge as altered would look like will be gathered 
from one of the photographs which we print elsewhere 
in this issue, with a few words of description, which 
will be extended in a later number. It will be agreed 
by engineers that the scheme is both simple and 
ingenious, and we think even artists will admit 
that the steel cantilevers, by breaking the continuous 
straight line of the old girders, improve the appear- 
ance. The work is estimated to cost about £170,000, 
and it would not be put in hand till a few years after 
the termination of the war. 

Against this modest scheme there has been levelled 
a great deal of opposition of the usual kind; that 
opposition has been fairly and squarely met by the 
railway company. But opposition of another sort, 
in which the public is asked to participate, has sprung 
up. Several societies interested in the artistic 
development of London wish both the north and 
south side of the river to be improved, and with this 
object in view desire to see Charing Cross Station 
swept away and a new colossal scheme begun in 
the neighbourhood of Waterloo, whilst in place of 
the present twin railway bridges that span the river 
at this point one road bridge of handsome propor- 
tions should be built. With these desires we must 
all heartily sympathise. No one denies that the 
Charing Cross bridges are extremely ugly, no one 
denies that a new road bridge is wanted, no one denies 
that the area around Charing Cross might be opened 
up with advantage, and that betterment could be 
effected round Waterloo. But all these things 
would take time—a great deal of time, fifty years 
perhaps—and in the meanwhile what is the South- 
Eastern and Chatham Railway Companies to do ? 
Its land at Waterloo Junction is not nearly big 
enough for a new station, and even if it were and 
passengers were discharged there they would find no 
bridge convenient for their use until the new one was 
built. Thus the dispute settles down into the old 
one between the artists and the convenience of the 
public, and deep as our sympathy is with the former, 
we must admit that their case appears to us to be 
uncommonly weak. The railway companies own 
1220 bridges, five of which are important structures 
over the Thames ; 528 of these bridges have already 
been strengthened, and for the last fifteen years 
the equivalent of one bridge every ten. days has 
been dealt with. The improvement of the Charing 
Cross Bridge is but a part of this general scheme. 
It is not as if the companies were asking for powers to 
put down a new and horrible structure across the 
river ; all they desire is to bring one bridge into line 
with the others. The scheme is in no sense grandiose 
and the outlay is moderate. The fact that it is 
carried out will be no greater bar to future improve- 
ments on which city architects may decide than if 
the bridge were left as it is at present. Sir Francis 
Dent has said quite candidly that he does not see 
any grave objection to a terminus on the south side, 
and we may therefore safely assume that when the 
Waterloo district has been improved and when the 
railway companies have sufficient area for a new station 
there they will offer no serious resistance to parting 
with the Charing Cross site. But that time is not 
yet, and it does not seem to us that it is dealing 
fairly with the companies to take advantage of the fact 
that they proposed to carry out a necessary improve- 
ment to endeavour to force upon them a course which 
they cannot adopt without serious loss to themselves 
and serious inconvenience to the public. If the opposi- 
tion to the work succeeds, then the bridge cannot 
be strengthened, and traffic must be carried on 
with ever-increasing difficulty, whilst the dreams of 
the civic-artists will be no nearer realisation than 
before. 

Surely the common-sense course is to allow the 
necessary strengthening of the bridge to be carried 
out, and then when the rest of the great scheme is 
approaching completion to insist upon the removal 
of the whole structure. The public will not be the 
loser thereby, for in twenty-five or thirty years’ 
time the cost of the work which it is now proposed to 
carry out now will be written off. Hence there will be 
no question of paying higher compensation to the 
companies. But this plan does not appeal to the 
artists, and as we understand their case, they desire 
to see the railway companies put in such an awkward 
predicament by the increasing inadequacy of the 
bridge that they will be forced to give up the Charing 
Cross site and obliged to begin improvements on 
the south side. Frankly, whilst we hold no brief 





for the companies and yield to no one in our anxiety 
to see London beautified, we must say this seems to 
us unjust. The artists’ schemes are still in the air 
and may not approach realisation for a score of years 
or more. Why, then, this~ resistance to the 
strengthening of a bridge which must remain in use, 
because it is really wanted, for many years to come ? 
A piecemeal beginning of an indefinite plan would 
be indefensible, and yet what else would happen 
were the Charing Cross site released at once? The 
scheme, whatever it is, must be conceived and 
begun as a whole, and for that we are not yet ready, 
and until we are there appears to us no good grounds 
for opposing the necessary strengthening of the 
bridge. 








THE HUSTLERS—A REVIEW. 


WE have received a copy of The American magazine, 
which contains an article entitled ‘‘ Ambitious 
Business Men rising to a New Opportunity.” It is 
a most interesting article, as it indicates an attitude 
peculiarly American, and is therefore well worthy 
of respectful attention. g 

Those of us who are happy enough to remember 
our Stevenson will recall one of those books which 
he wrote in collaboration with his stepson, Lloyd 
Osbourne, named ‘‘ The Wrecker.” In that he 
portrayed the activity and enterprise characteristic 
of an inchoate race, whose pleasing exaggeration is 
a hall-mark not to be mistaken. The view put by 
Jim Pinkerton, who is really the hero of the book, 
remains true to this day of the people in question, 
although it was written some twenty-five years ago. 
“* Vires acquirit eundo.’’ The American people have 
left Jim Pinkerton behind by a distance which even 
they would find difficult to compute. 

Our interest in the article under review has been 
extended so as to cover an examination of other 
articles in the same publication, and has gone easily 
from that to the advertisements, which sometimes 
throw light on the nature of the readers to whom they 
are especially addressed. Our judgment has been 
much corroborated by these advertisements ; there 
is the same refreshing belief in the absorptive 
character of the human mind which appears to be 
capable of taking in anything if it is said loud enough. 
There is the same delight in quantity as distinct from 
quality, and there is the same charming absence of 
perspective, so complete as to be almost Chinese. 

Although all these things are evident in the 
magazine as a whole, they are perhaps most neatly 
crystallised in the technical article to which we now 
address ourselves. Just as with Jim Pinkerton, 
who was “ good in parts,”’ so this article has merits 
of a somewhat maculate (or in the vernacular, 
“spotty ’’) character. To give our readers an idea 
of this quality it is necessary to fall back upon 
quotation, and this begins on the first page in a 
graphic form, which we fear our space will not allow 
us to reproduce, that page showing a portrait of 
Mr. Perey A. Rockefeller, who, just for one moment 
to quote Mr. Jim Pinkerton, is “‘ a whole-souled grand 
fellow, as sharp as a needle,’ and as the authors of 
«The Wrecker ” say “ at the very thought of whom my 
spirit shrank instinctively.’’ Mr. Percy A. Rockefeller’s 
claim to distinction, apart from the excellent picture 
which adorns the front page, appears to be that, fol- 
lowing his uncle’s footsteps, he is intent on cornering 
an industry, and if the magazine writer’s statements 
are to be accepted, makes no bones about this 
intention. 

Now, here is the part which we in this country 
might carefully consider; we may smile good- 
humouredly at the curious flamboyancy of the pro- 
gramme and of the diction, but the fact remains that 
the United States of America have turned their 
attention seriously to the manufacture of chemical 
products, of which before they had small experience. 
It is quite fair on our part to say that the huge 
natural riches of the United States allow of bold 
experiments which may lead to monetary loss, but 
it is necessary to realise that these huge resources 
exist and can be exploited, wastefully perhaps, but 
without any serious monetary crash. It is just as 
well that we, in a smaller country with far smaller 
natural resources, should realise this, and it is a 
lesson which must be taken to heart both by our manu- 
facturers and by our rulers. It is not to be supposed 
that at this time in particular the risk of a few 
million pounds in an enterprise which might prove 
barren is to be lightly undertaken, but it is certain 
that a considerable part of the stored riches of this 
country, even at the moment when a large fraction 
of them is needed for “urgent private affairs ”’ 
should be allocated to industrial matters already of 
great interest, and likely to be of pressing necessity 
as soon as our primary object of settling this war, 
on our own terms, has been accomplished. We 
do not hold with the view that this industrial question 
should be put in the forefront, but it is admitted 
on all sides to be of the gravest moment, and, as 
in all such intricate commercial affairs, a good deal 
of spade work must be undertaken. We think that 
the example shown by a nation at this date more 
happily situated than we, should be studied with a 
view, not to slavish imitation, but to the selection 








from it of all good points, keeping steadily in view 
the essential differences between the resources of the 
two countries and the nature of their inhabitants. 

* Throughout the article with which we are dealing 
one thing stands out : this bait of money which is held 
before the ent eur—using that word in its proper 
sense. It would be foolish to minimise the value of 
this bait, for sometimes it has stimulated workers 
to labour with great ultimate success. But it is an 
error to think that the mere bait of money will 
necessarily provide some new thing on which our 
future industry may be based for possibly a hundred 
years, inasmuch as these things come from the 
brains of men who think and work for the love of it. 
The opposite point of view is well stated in this 
article in these terms: “but the spur of fabulous 
profits will do almost anything in this country.” 
Some little glint, some tiny apergu got into the brain 
of the magazine writer when he put in the saving 
term ‘“‘ almost’: no doubt he will learn better. He 
goes on: ‘‘ Our technical experts have been paid 
salaries which would make the Germans gasp.” 
Evidently this is sound, but the statement is somewhat 
too absolute ; it is not quite so much what salaries 
are paid to the expert as what proportion goes into 
his pocket, and what into the manufacturer’s pocket, 
and what into the pocket of the ring, and how much 
of all these is due to the skill of the expert, the 
enterprise of the manufacturer, and the tactics of 
the ring. These elementary considerations are some- 
times overlooked, and occasionally there comes @ 
belief that by sufficient violent activity the world 
will be better irrespective of whether supposed 
wealth is real or whether as valueless as a ton of 
gold in the possession of a starving man on a desert 
island. Such a theme would take us too long to 
discuss in detail. Let us return to our quotations ; 
“The war-time need of chemicals has made many 
fortunes. Manufacturers in a small way, known 
only to the ‘Trade,’ have been transformed into 
millionaires. Stocks which sold a few years ago at 
30 or 40 are now above 500, but for sheer fortune 
making the most startling case is that. of ad 
There one has the point of view in a very few words. 

The rest of the article is a long and extremely naive 
song which might have been framed by an inspired 
materialist, and we will close this notice of a most 
interesting dissertation by two more quotations, the 
first from the article, the second from “‘ The Wrecker ”’: 

“There remains of this sturdy triple alliance only 
one to describe Here is one of the unsung 
Titans of trade, practically unknown to the public, 
and yet standing far above all rivals in a great 
essential industry.”’ ‘‘ Travellers on the railroads 
that go through that State may get a glimpse of the 
way the . companies have changed the face 
of Nature for miles around; filling in lakes, building 
mountains of refuse (sic), and unbuilding others of 
rock.” 

The second quotation runs thus, and it is entirely 
apropos :— 

Another of Pinkerton’s spicy chats: — 
ART PRACTITIONERS IN PARIS. 
MUSKEGON’S COLUMNED CAPITOL. 
Son or MritiionarRE Dopp, 
PATRIOT AND ARTIST. 
‘He means to do better.’ 


There is a good deal more in the Stevenson book about 
‘‘whole-souled fellows” and the like, but theinspissated 
product from the article is this: That the American 
dollar idyll has been much inflated by the present 
conditions which pour the money of the Allies into 
the only large industrial country not at war; that 
apart from mere plunder a good portion of this money 
is being put to ends which will be ultimately of great 
industrial value, and that it is essential if we are to 
retain and increase our own claims to a position as a 
manufacturing community that without losing sight 
of our primary intention to be socompletely victorious 
as to be able, in conjunction with our Allies, not to 
request but to impose terms of Peace we shall be 
prepared equally to impose industrial terms not 
artificially, but on our merits as an industrial people 
entirely irrespective of dogma, whether Free Trade 
or Protectionist, and that those terms shall be en- 
forced on precisely the lines of a mortgagee dealing 
with a rather recalcitrant mortgagor, who may not 
approve of this arrangement, but naturally that is his 
affair. 








THE ROYAL AGRICULTURAL SHOW AT 
MANCHESTER. 
No. II.* 


THE seventy-seventh annual exhibition organised 
by the Royal Agricultural Society of England was 
opened at Manchester on Tuesday last, and if it 
does not prove quite as successful as usual the reason 
will be obvious. It says much for the enthusiasm 
arid industry of the chief officials, both paid and 
honorary, of the Society that it has been possible 
to hold this great annual agricultural festival for a 
second time while the country is engaged in the greatest 
war that the world has ever known. Probably 
nobody outside the Council of the Society can form 
any adequate idea of the difficulties that have had 
to be surmounted in carrying out all the preliminary 
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work of organisation of such a show in these abnormal 
times. With railway facilities restricted, labour 
never so scarce, and money required for so many 
urgent purposes, the Society has been placed at a 
disadvantage with regard to three of the most 
important requirements. These, however, are only 
minor affairs compared with the restriction. which 
the Ministry of Munitions is capable of imposing 
at the present time on all exhibitions, in the interest 
of the successful prosecution of the war. At one time 
this Government Department was of opinion that 
the implement and machinery section should be 
omitted altogether on this occasion in order that 
the steady flow of munitions should not be impeded. 
It was, however, recognised later that it was in the 
public interest that the exhibition of machinery and 
implements should be permitted, provided that 
they were “strictly of a type generally used in a 
special form for the purposes of agriculture,” and 
subject to certain conditions as to manufacture. 
This restriction has naturally very materially affected 
the section of the show in which we are specially 
interested, both as regards the number of exhibits 
and their engineering interest. Under the circum- 
stances the 2300 entries in this section must be 
considered quite good. Nor is it surprising that the 
number of new implements entered for the Society’s 
silver medals has fallen very considerably ; this year 
there are only ten compared with two or three times 
that number in peace times. The branch of engi- 
neering industry which has suffered the most in 
compliance with the Government’s embargo is 
that devoted to the manufacture of oil and gas 
engines, which in recent years had come to form 
perhaps the most attractive branch of the implement 
section. The number of stands in this section of 
the show is 239, compared with 339 last year and 
439 at Shrewsbury in 1914, which means a considerable 
* loss of revenue to the Society. 

In the other sections of the show the Society has 
been more fortunate, the figures comparing very 
favourably with those of last year, the total entries 
of horses, cattle, sheep, goats and pigs being 2338, 
as against 2297 last year, while the exhibits of produce 
are 565, or more than 100 in excess of those at 
Nottingham. 

This is the third time that the Royal Show has 
been held in Manchester, and it is worthy of note 
that on each of the previous occasions the Society 
netted very handsome profits. On the first show, 

, which was held in 1869, the paying visitors numbered 
over 189,000, a record which was not exceeded until 
the show was again held in ‘‘ Cottonopolis”’ in 1897. 
A feature of the 1869 meeting was an important 
trial of reaping and mowing machinery, for which 
no fewer than 136 machines were entered, and it is 
interesting to‘recall a remark in the report upon the 
trials made by Sir Edward Kerrison, the senior 
steward of implements, who said that ‘‘as the 
flail has of late disappeared from the barns of this 
country and been replaced by machinery, so after 
this successful exhibition will the scythe and sickle 
cease to be used in our fields,’’ a prophecy that has 
been fully borne out by the fact. The second Man- 
chester meeting was in 1897, when in spite of bad 
weather the number of paying visitors amounted to 
217,980, the highest ever recorded. The exhibitors 
of machinery at this show had an experience which 
they will scarcely forget. A week before the date 
of the show there was a severe gale, and about one- 
third of the shedding was blown down, some 3000ft. 
of canvas being completely destroyed. The ground 
was reduced literally to a quagmire, and the difficulties 
which were encountered in getting the heavy 
machinery to the respective stands were stupendous. 
This obstacle was, however, overcome by making 
temporary roads of railway sleepers, of which 13,000 
were used. This show was also memorable inasmuch 
as it served to introduce to the agriculturist the 
steam-propelled road wagon or “‘ heavy motor car.” 
This was the year after the competition held by THE 
ENGINEER and one year before the historic trials 
instituted by the Liverpool Self-propelled Traffic 
Association were held. Two classes for “‘ self-moving 
vehicles ’’ for light and heavy loads were provided, 
but although three entries of light-load vehicles were 
received, only one car came forward for trial, and the 
prizes had to be withheld until the Birmingham show 
of 1898, when five vehicles put in an appearance and 
two prizes of £100 each and one of £50 were awarded. 
Since that date the developments that have taken 
place in connection with motor traction both on the 
roads and for purely agricultural work have been 
remarkable, and the “‘ Royal” usually provides a 
display of these types of machine which forms one 
of the most attractice features of the implement yard. 

The site on which the present showyard is situated 
is about three miles from the centre of the city and 
is well served by both the Corporation tramways 
and the Great Central ~and Midland Railways. 
Although not so picturesque as the yards of some 
recent shows, the land is well adapted to the purpose, 
being level and quick-drying. Including the space 
set apart for the motor garage—without which such 
functions are now incomplete—the enclosed space 
covers 120 acres, which is ample under the circum- 
stances. In addition to the customary attractions, 
such as the working dairy and educational exhibits, the 
Lancashire and Cheshire County Committee for the 
employment of women on the land, has, in conjunc- 





tion with the Board of Trade, organised demonstra- 
tions by women workers, and four acres of ground 
have been allotted, on which the services of women 
will be engaged for ploughing. and working and 
preparing the land for a turnip crop. The object 
of the demonstration is to show that in view of the 
vital necessity of producing home-grown food and 
the shortage of male farm labour, women can take a 
useful part in this work, and by their patriotism and 
self-sacrifice help to relieve temporarily many men 
for our fighting forces. Although all farmers are 
agreed that female labour can be advantageously 
employed to a far greater extent than hitherto for 
agricultural purposes, there is a consensus of opinion 
that men are indispensable for the heavier duties 
such as ploughing, in which great endurance and 
muscular effort are involved, especially with animal 
traction on heavy land. The more widespread 
adoption of the motor plough may, however, assist 
in the employment of women. The value of the 
prizes offered for competition in the different depart- 
ments of the show is about £10,000, but in the imple- 
ment section no other inducement in the shape of 
prizes is offered than the Society’s silver medals. 

On entering the showyard the most striking feature 
noticeable by the regular visitor to these functions 
is the almost total absence of noise due to the sup- 
pression of the exhibits of moving machinery, the 
chief of which are oil and gas engines, and in glancing 
round the stands one cannot help but be struck by 
the emptiness of many of them. The Royal showyard 
seems far from complete without exhibits of internal 
combustion engines by such firms as Crossley’s, 
Fielding and Platt, Limited, Hornsby’s, the National 
Gas Engine Company, Limited, Petters’, Tangyes 
Limited, Campbells’, Robey’s and _ Blackstone’s. 
It says much for the loyalty of some of these firms 
to the leading agricultural society, however, that in 
spite of the prohibition imposed upon their manu- 
factures by the Minister of Munitions they have 
supported the show by retaining their spaces. 

Ruston, Proctor and Co., Limited, Lincoln, have 
one of the largest stands in the showyard, and, except 
for the absence of oil engines, have a representative 
display, including a thrashing machine, a single- 
cylinder steam roller, a clover huller, an 8-ton 
traction wagon, a 7 nominal horse-power single- 
cylinder traction engine, a hay and straw press, and 
centrifugal pumps. The latter are designed for low 
and medium lifts and have water-sealed glands, 
bearings for the spindle inside the pump body, and 
long gun-metal bearings. The firm has made a 
speciality of this type of pump for some time and the 
efficiencies are high. The 10-ton steam roller is the 
firm’s standard machine, as are also the traction and 
portable engines. The Ruston press for baling hay 
and straw is specially adaptable for Army require- 
ments, for which purpose it has been adopted. It 
is self-feeding and will bale the hay and straw as 
fast as it is delivered into the hopper. It can be 
driven by a belt from a thrashing machine, engine 
fly-wheel, or other source of power, and the density 
of the bales can be varied as desired. Instead of 
the old-fashioned follower or dividing boards the 
machine has dividing bars, which are put into the 
bale chamber from the side and serve to separate 
the bales one from another. Grooves are provided 
in these bars, through which the binding wires are 
placed, the bars passing out of the chamber with the 
bale, after which they are ready for further use. 
The main driving shaft is fitted with ring-oiled 
bearings. Th2 dimensions of the bale chamber are 
17in. broad by 22in. deep and the output 15 to 20 
tons per day of 10 hours. 

The only really new machine in the show is provided 
by Richmond and Chandler, Manchester, and has 
deservedly been awarded one of the Society’s silver 
medals. It is a horse-drawn hay sweep. ‘The tines 
are raised and lowered by means of a worm and 
worm wheel winding drum and steel wire rope, and 
the operating shaft and hand wheel is placed near the 
driver’s seat. The rope passes from the drum and 
is carried over a grooved pulley on the standard of 
the sweep frame and back to the trailer, and when 
the rope is hauled_in the frame is raised towards the 
trailing frame. Hinged land wheels are fitted and 
facilitate lifting, as they remain on the ground while 
the lifting operation takes place. During this 
operation the sweep hinges on a swivel wheel and the 
foot of a lifting jack, and when the tines are vertical 
the jack can be used to raise the dead end of the 
machine while one of the wheels is secured in position 
for travelling. The machine is one of that class 
which could be well adapted for motor driving. 

There are several motor ploughs on view, the follow- 
ing makers being represented :—John Fowler and 
Co., Limited, Leeds ; Wyles Motor Ploughs, Limited, 
Manchester ; Martin’s Cultivator Company, Limited, 
Stamford. Our readers are familiar with the features 
of all these implements. 








Rartway travellers in London must often have been 
struck by the excellent pictorial posters issued by what 
are known as the Underground Railways. These have, 
however, now been discontinued, partly for economy in 
working expenses and partly for economy in paper. 
The companies have, moreover, found difficulties, owing 
to the shortage of staff, in getting the bill-posting work 
done. ak 





MODERN METHODS OF CORRECTING POWER 
FACTOR. ie 
No. II.* ; 


TuE only firm that seems to have attached import- 
ance to the use of large electro-static condensers for 
power factor correction is British Insulated and Helsby 
Cables, Limited, of Helsby, near Warrington. Formany 
years past this firm has been manufacturing conden- 
sers for various purposes, and has introduced within 
recent yaars @ condenser which is said to be cheap and 
reliable, and quite suitable for power factor correction. 
The advantage of condensers for power factor correc- 
tion have been recognised for many years, but the 
high cost and the difficulty of making them reliable 
under all working conditions have hitherto been 
obstacles which have proved difficult to overcome. 
The Helsby condensers are of the Mansbridge self- 
sealing pattern, and they are manufactured in two 
types—“ oil immersed ”’ and “solid impregnated.” 
The former is recommended for use where the pressure 
exceeds 250 volts, and where the condensers are 
always in circuit; whilst the latter is for pressures 
which do not exceed 250 volts and where the con- 
densers are only connected to the circuit inter- 
mittently. Helsby condensers may be used not only 
for power factor correction, but for the suppression 
of ares, for reducing the current or voltage on electro- 
magnets, and other electrical devices in high-voltage 
circuits, and for wireless telegraphy, &c. Measure- 





Fig. 6—-METHOD OF MOUNTING 50 OIL-IMMERSED 
CONDENSER UNITS 


ments of the losses made by the makers themselves 
and by independent experts show that the efficiency 
at ordinary frequencies and temperatures always 
exceeds 99.5 per cent. The temperature rise of 
large units when working at the rated voltage and at 
50 periods per second does not exceed 20 deg. Fah. 
The condensers are composed of units each having 
a capacity of about one microfarad, and suitable 
for pressures up to 550 alternating-current volts. 
Fig. 6 shows the method of mounting fifty oil- 
immersed condenser -units, each having a capacity 
of one microfarad, and Fig. 7 shows a box of fifty of 
these units, which are immersed in oil. The dimen- 
sions of this box are 19in. by llin. by 7}in., and the 
weight is 751b. As a rule, the capacity of each 
sealed metal case does not exceed 50 microfarads, 
and when capacities greater than 50 microfarads 
are required, a number of these cases are assembled 
in iron frames and fitted with switch and fuse gear. 
Electro-static condensers offer several advantages over 
other power factor correcting apparatus. Unlike all 
other apparatus used for this purpose, they have no 
moving parts. Furthermore, they can be supplied 





Fig. 7—BOX OF 50 CONDENSER UNITS 


in small units and connected directly to those parts 
of the system that give a low power factor. A 
condenser can, for instance, be connected across the 
terminals of a motor and switched on and off with 
the machine. The wattless current will then circulate 
between the condenser and motor, instead of through 
the mains, back to the generator. 
In Fig. 8 an example is shown, where AC is the 
energy component, B C the wattless component, and 
= AC. 100 
AB the total load. The power factor is AB a 
= .7. To compensate the lagging component, viz., 
102 kilovolt-ampéres, a leading component .equal 
and opposite must be introduced, and this is shown 
in Fig. 9. Under these conditions the power factor 


* No L appeared June 16th. 
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would be unity. Assume that Figs. 8 and 9 represent 
the case of a single-phase 50-cycle 550-volt circuit, 
then to raise the power factor to unity we shall require 
—as already shown—a leading component of 102 
kilovolt-ampéres. To arrive at the capacity required 
for this component, however, the voltage and periodi- 
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city must be taken into account, for the capacity 
in microfarads is given by the formula ~ so 


2an x V* 
where n is the periodicity of the supply and V the 
voltage. We may,. therefore, write: Capacity 

. 102 x 10° : 
required = = 1074 microfarads. 


2” x 50 x 550? 

Such a capacity will, when connected in parallel 
with a load of 100 kilowatts having a lagging power 
factor of .7, raise the power factor of the circuit 
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to unity. The cqnditions existing with and without 
the condenser are shown in Figs. 10 and 11; from 
which it will be seen that the reduction of current in 
the mains at unity power factor is very marked. 
How the current varies with the power factor can 
be shown by taking for an example a 55-kilowatt load 
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Fig. 10—CIRCUIT WITH CONDENSER 


at a pressure of 550 volts. The power factor, we will 
assume, varies from 1 to .3, and the corresponding 
currents are shown in the following table :— 


6 <5 4 


i : 3 
200 250 


Power factor eee 1. > of 7 “ 
333 


Carrent in circuit 10) 111 125 143 167 

The curves—Figs. 12 and 13—have been plotted 
to give some idea of the total capacity required on 
550-volt 50-period circuit to correct one kilowatt 
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of load—-single’or three-phase—from ‘any power factor 
td'unity. ‘From the curve—Fig. 121-i¢ will be seen 


that to correct a power factor of: .95 to’unity, the |. 


amount’of capaéity required. is great) in comparison 
with that required for other ranges of correction. 
A power factor of .95, howevér,’is usually good 
enough,’ ‘and “€orréction above this value is ‘not 
recommended. To find the capacity ‘required ‘to 
correct from, .one, power, factor, to another _ by 
using curve—Fig. 12—it is first of all necessary 
to vead off the capacity ‘requisite to: correct from the 
lower. value to unity, and the capacity! neédéd* to 
correct from the higher power factor to unity is 
deducted: Suppose, for instance, Jit is required 
to improve a power factor of .65 to .9 in a 550-volt 
50-period circuit where the load is one kilowatt. 
From curve—Fig. 12— it will be seen that to correct 





from .65 to unity, 12.3 microfarads are required, and | three equal sections and each section connected 


to correct from .9 to unity, 5.2 microfarads. 
capacity needed for the range. of .65 to .9 is there- 
fore 7.1 microfarads. The curve—Fig. 13—gives 
directly the capacity needed for raising any power 
factor to .95. 


it is nec 


the frequency, and inversely proportional to the 
square of the voltage. We will take several examples. 
First, let the load be 100 kilowatts, the voltage 
550 and the periodicity 50 periods per second. The 
power factor is to be improved from .7 to .95. From 
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Fig. 12—CAPACITY REQUIRED TO CORRECT POWER 
FACTOR TO UNITY 
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curve 13 it will be seen that the capacity required per 
kilowatt is 7.3 microfarads; therefore the total 
capacity required is 100 x 7.3 = 730 microfarads. 
Secondly, suppose the load voltage and correcting 
range remain the same but the periodicity is 100 cycles 
per second. The capacity required will then be 


7.3 x 100 x bas = 365 microfarads. Thirdly, assume 
the same load and the same correcting range, but let 
the voltage be 440 and the periodicity 50 cycles per 
second. From curve 2, the capacity per kilowatt 
at 550 volts and 50 cycles is 7.3 microfarads. For 
the 100 kilowatts at 440 volts, however, it will be 


2 
7.3 x 100 x (= 1140 microferads. 
440 


Lastly, 


| kilovolt-ampéres, at 550 volts and 
To find the capacities at any other load periodicities, | 
only to remember that the capacity | 
is proportional to the load, inversely proportional to | 


The |. across one of the phases. 


Fig. 14 shows a Helsby oil-immersed. three-phase 
condenser in a colliery generating station. The 
capacity is 1740 microfarads and the output 165 
50 periods. The 
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Fig. 13—CAPACITY REQUIRED TO CORRECT UP TO 
5 POWER FACTOR 
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installation of this condenser in a generating station 
where a set is supplying 460 kilovolt-ampéres at a 
power factor of .6 would reduce the kilovolt-ampéres 
to 350 and raise the power factor to .85, thereby 
enabling the generator to deal with an increased 
load of 30 per cent. 








CHARING CROSS BRIDGE. 
No. I. 


EveRYONE admits that Charing Cross railway 
and foot bridge is not a thing of beauty, and no one 
would be offended if it were suddenly to disappear, 
and.if its place were immediately taken by a structure 
designed on more artistic lines. Unfortunately, such 
things do not happen saving in fairy tales. The 
present bridge was a product of last generation, and 
it replaced what was a really graceful suspension 
bridge. The shock of the change from one to the 





let us take the case of 100 kilowatts at 440 volts and 





other must have been very considerable to those 
|}among our fathers who were lovers of beauty. 





Fig. 14—1740-MICROFARAD THREE-PHASE 50/€YCLE CONDENSER 
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factor is to be raised from ,7, to .95. , From the | 
curve—Fig. 13—the capacity required per,, kilowatt | 
is 7.3 microfarads, as before, and the actual capacity 
a 550\2 _ ‘50 
7.3 X 100, x (Fa: ee 
HO” NGGOF 100 or 
the ¢ase of a single-phase circuit, the capacity would’ 
be connected directly across the mains, and in the.) 
case of a three-phase circuit, it would be divided into ' 


570 microfarads. In 


i ' ‘ 
’ sly ¢ yf J 
Indeed we referred to if in our .own columns 


at thé time as being “a quarter of a mile of 
garden paling resting on’ seven pegs.” ,,To us of 


| the present generation, who can only. remember the 
| bridge as.it is now, it, has only seemed a supremely 


ugly erection which never,.even considering its utili- 


|tarian attributes,,should have been allqwed to be 


built ‘where it is. Fér some time past now there Has 
been an agitation to do away with it and to throw 
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across the river a handsome road—not railway 
bridge which would be in consonance with certain 
suggested improvements to those parts of the Metro- 
polis which lie in the immediate neighbourhoods 
of the existing abutments and to the approaches lead- 
ing thereto. The published proposals of the agitators 
include the moving of the present South-Eastern | 
railway terminus from Charing Cross to a point on the | 
south side of the river at a distance about three- | 
quarters of a mile from the present frontage of the | 
station to the Strand. We deal with this part of the 
question in a leading article in another column, so 
that there is no need tosay more here. Our present 
object is to point out the steps which the railway 
company deems it necessary to take in order to 
make the present bridge capable of dealing with the 
increased loads which are now experienced, and with 
those which may be expected in the more or less | 
immediate future.. 

It should be remembered in the first place that the | 
bridge, or, rather, part of it, was completed over fifty | 
years ago. The average weight of the locomotives | 
which then used it was about 50 tons or just a little | 
over. The locomotives which now run over it weigh | 
double this amount. The foundations of the majority | 
of the piers,were calculated for a dead and live load | 
of about 8 tons per square foot on the London clay, 
with the bridge loaded to the fullest possible extent 


the two, and part of the dead weight transferred 


|from the existing to the new piers. The result 


would be, of course, materially to stengthen the 
bridge and to enable all its four roads to be used to 
their full capacities. 

The general arrangement of a pair of two canti- 
levers and their connecting span is shown im the 
accompanying engraving. It will be observed that 
the soffits of the cantilevers are curved, and that by 
means of the. filling in pieces which are shown 


_hatched in the engraving, the curve is maintained 


throughout the whole sweep of the arch. These 
filling in pieces, however, bear no portion of the load 
and are only inserted so as to preserve the continuity 
ofthe arch. The head room in the centre would remain 


|exactly as it is in the case of the present spans, 


namely, 25ft. above Trinity high water. We shall 
have something to say regarding the question of 


| headroom in our next article. 


Meanwhile we may refer to the two views on 


_page 546. The upper view shows the bridge as it 


exists, while in the under view the cantilevers have 
been painted in by hand so as to give an idea of the 
difference which will be wrought by the proposed 
alterations when the bridge is seen broadside on. 
There cannot, we think, be any doubt that the canti- 
levers will, in addition to strengthening the bridge 
materially, considerably improve its appearance by 
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with the trains and locomotives then in use. For 
such loading both the foundations, the main longi- 
tudinal girders, and the cross girders provided a 
proper margin of strength; but when the live 
load became doubled in course of time, this margin 
wasnaturally reduced, and consequently the company’s 
engineers deemed it advisable to institute running re- 
strictions, so that no more than a certain load could 
be on the bridge at one time. By this means perfect 
safety in working is maintained, but the efficiency 
of the bridge, as far as regards the number of trains 
running over it in’ a given time is concerned, is 
only one-half that which would be reached could 
the ruaning restrictions be removed. In saying this 
it must be borne in mind that we are referring only 
to that part of the bridge which was completed in 
1864— that is to say, the side of the bridge which faces 
away from Westminster. On the Westminster side 
a widening was carried out in 1882, and it was made 
considerably stronger in every way than the original 
bridge, the eighteen years of working between 1864 
and 1882 having shown that the tendency would 
be for the axle loads of the locomotives to increase. 
Hence, it is only the old bridge which is not, 
nowadays, strong enough to be worked to its full 
capacity. The question. which faced the railway 
company’s engineers was how to deal with this 
portion of the bridge so as to make it possible to 
run over it a larger number of trains within a given 
period than can at present be done. 

It was a matter which required a large amount of 
consideration from numerous points of view, and 
which called for masses of calculations and arduous 
investigations. Having regard to all the cireum- 
stances, we consider that the proposals put forward 
by Mr. P. C. Tempest, which are now under conridera 
tion by Parliament, could not well have been bettered. 
We shall go in detail into the engineering features 
of the scheme in a future article, but in the present 
instance the broad outlines of the work now suggested 
may be given. 

As it stands at the present time the bridge 
consists of six spans which are carried on two abut- 
ments, One masonry pier and four sets of circular cast 
iron columns, there being two columns to each set. 
The proposals are, briefly, (a) to construct masonry 
piers between the two cast iron columns of each of 
these sets ; (b) to build out cantilevers (1) on either 
side of these new masonry piers, (2) on either side 
of the existing masonry pier, and (3) on the river 
sides of the two existing abutments, the existing 
masonry being strengthened if necessary; (c) to 
connect the projecting ends of the cantilevers of 
adjacent piers by means of key girders; and (d) so 
to connect up the existing and the new structures 
that the dead weight of both would be divided between 





ent on the occasion of the recent deputation 
interviews to produce details of costs in substantiation 
of their claim for 10s. per ton increase. It is rumoured, 
however, that up to now the makers are not quite prepared 
to do this. It is here that neither the coke 
oven makers of South Yorkshire and Derbyshire and 
South Wales nor the Derbyshire and Northampton pig iron 
makers extracted much comfort from their interviews. 
The Department, however, is said this week to have con- 
ceded the coke makers a Is. 6d. per ton rise. By some 
ironmasters. on Birmingham Bichange, and by not a 
few buyers, it is hardly expected that any change in the 
raw or rolled iron will be announced on July Ist. 
Curiosity is the greater since we are now within a fortnight 
of the date of the July Midland iron trade quarterly 
meeting, and the present uncertainty is holding up 
business. I hear, for example, that large orders for pig 
iron are waiting to be placed. It.is pointed out here 
as very remarkable, ple as favouring the expectation 
of advance, that so confident do North of England makers 
appear that a rise of 5s. per ton in No. 3 Cleveland iron 
is already being spoken of as though it had been officially 
sanctioned, and forward business is being refused at 
anything less than 87s. 6d. per ton. Happily, smelters 
and manufactured ironmasters are assured of the benefit 
of any rise. Prices were fixed “‘ until June 30th, 1916, 
and thereafter until further notice,” and it is provided 
in the Government Memorandum that ‘‘the makers 
may sell for delivery after June 30th, 1916, on the under- 
standing that the fixed maxima prices ruling on the 
first day of any month during the period of the contract 
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breaking up the hard, straight lines which at present 
exist into a series of by no means ugly arches. It 
may be added that the arches will spring from a higher 
point than is the case in-any other bridge over the 
river in the metropolitan area. 

As regards the carrying out of the proposed works, 
this aspect of the case has been very carefully gone 
into by the railway engineers, who have evolved a 
series of operations, by means of which the traffic on 
the river would, practically, be unaffected, while the 
interference with the running of the trains would be 
confined to short periods at week ends when it would 
not be felt. 








PROVINCIAL LETTERS. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


On the Eve of Change. 


AN expectant iron market is the state of trade 
this week. Finished ironmasters, believing an advance 
in the pig iron maximum is coming, are making known 
their claim to corresponding consideration. The South 
Staffordshire Ironmasters’ Association have held a meeting 
to consider the position. Stress was laid on the point 
that if the Ministry of Munitions is going to allow an 
increase in the raw iron maximum, starting from July 
Ist, finished iron must go up too. Any such increase as 
10s. per ton in the raw material, such as it will be remem- 
bered the Staffordshire blast. furnace owners are seeking, 
would, of course, imply a still larger advance in the cost 
of manufactured iron. One of the purposes of the meeting 
was to safeguard the interests of the rolled iron trade 
in view of possible developments, and steps were taken 
to make representations to the Ministry of Munitions with 
this purpose.” At present one uniform Government 
maximum for ‘‘ Crown” ¢,e,, merchant or unmarked bars 
exists all over the kingdom—whether Scotland, the North 
of England, South Yorkshire, Lancashire, or the Midlands, 
namely £13 15s. per ton net f.o.b. at makers’ works. If, 
however, the specific materials from which this manu- 
factured iron product are made are to be enhanced by 
express State permission, it is not only bare justice but 
simply reasonable that consent should be had to higher 
prices also for the finished article. The Government 
maximum for marked, i.e., high-class branded bars, in 
Staffordshire remains at £15 per ton. 


Quarter Day Prospects and the Maximum. 


There is much divergence of opinion amongst 
ironmasters concerning the probable early issue of the 
representations which have been made to the Munitions 
Ministry upon the subject of the maxima. According 





to current report on Birmingham Exchange, both the 
Staffordshire and the Midland melters were invited by the 
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will apply to all deliveries made during that month.” 
Makers, of course, as I have previously mentioned in 
this weekly letter, are also, at the present time, protecting 
themselves by insisting by a special clause in contract 
notes that any advance which may be decreed in the 
maximum on or after July Ist shall be added to the 
price of any undelivered balances of iron and steel now 
being sold. In a word, there is no intention on the part 
of ironmasters to lose control of the selling market, 
particularly in view of the nearness of the quarterly 
meeting. 


Manufactured Iron Values. 


Manufactured iron values are firm all round, 
but there is a disposition to postpone completion of 
negotiations. Makers’ claim to the higher maxima 
has the effect of retarding business. Makers on their 
part are not anxious to sell, and consumers are very 
averse to conceding the new contract clause binding 
the future of prices. Supply still falls far short of demand 
in the bar iron trade. owes prices rule for stan- 
dardised bars on the basis of £15 to £16 for best qualities, 
with £15 12s. 6d. as the Earl of Dudley’s price, and 
£13 15s. for North Staffordshire ‘‘Grown’’ bars, and 
South Staffordshire unmarked iron, both f.o.t. and net. 
Good merchant iron is £14 5s. to £14 10s. delivered. As 
regards other grades the market is stiff. The export 
trade in small iron is suffering from insufficiency of output. 
Small rounds are sold on the basis of £15 15s. per ton. 
Hoops keep at £17 5s. to £18 5s., tube strip £14 15s., iron 
angles £16 to £17, nail rods £17, and puddled bars £10 per 
ton. By some classes of buyers there is a good deal of 
comment over the extent to which the so-called 
‘* maximum ”’ is being exceeded. A considerable amount 
of bar iron is being booked at from £1 to £1 5s. per ton 
above the £13 15s. ‘“‘maximum” for merchant iron. 
Makers, however, explain that this additional price is 
only being imposed on orders outside material needed for 
munitions. In respect of contracts really required for 
war orders the Government rules, they declare, are 
being strictly complied with in this district. A small 
amount of business continues to be done in galvanised 
steel. It is no easier to get the raw material, especially 
steel, to fulfil civil orders, and the export trade is kept 
going only with difficulty. Quotations for galvanised 
corrugated sheets of 24 w.g. delivered Liverpool—or equal 
—for export remain at £28 to £30. Steel sheet bars asa 
raw material for the galvanisers cannot be bought under 
£13 10s. to £14 delivered Birmingham. This also keeps 
about the level for this class of material at Liverpool, 
imported from U.S.A. Transactions in galvanised sheets 
mostly continue of a hand-to-mouth character. 


Pig Iron Trade and Vanishing Profits. 


Pig iron makers to-day—Thursday—in Birming- 
ham took up the position that they are compelled to insist on 
their claim for a new Government maximum, since not only 
are they called upon at date to pay 3s. per ton more for 
hard coke at the blast furnaces, but that they are “‘ getting 
a much lower efficiency from it, and thus. suffer in the 
turnover.” The existing extraordinary price of coke— 
30s. to 39s. per ton at the South Staffordshire blast 
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furnaces, according to quality of the mineral and place of 
delivery—is stated to have almost, if not entirely, 
obliterated profits at many of the blast furnaces. I 
showed last week how absolute loss was being incurred 
at some local plants. Corroboration is found in the cir- 
cumstance that some furnaces running on common classes 
of iron have had lately to be put out of blast purely 
on this account. There are no upward price movements 
in pig iron just yet, but it is believed that values must 
move up against purchasers before long: Producers 
will not this week take forward contracts at current rates. 
Open market quotations r in at :—Staffordshire 
part mine forge iron 92s. 6d. and foundry 95s. per ton, 
Northampton forge iron 88s. 6d., Derbyshire forge 91s., 
and Lincolnshire 92s. 6d., all delivered to consumers here. 
‘Best irons are :—Staffordshire special all mine 160s., 
and cold blast 180s. per ton. 





The Steel Trade and Wire Rods Trade. 


A stimulus is. reported in steel constructional 
work occasioned by the issue of erection contracts for 
a number of new establishments needed to enlarge the 
make of munitions and the like. The next quarter will 
_be occupied by the rolled steel works with the clearance of 
as many of the specifications already in hand as is at all 
practicable, regardless of the receipt of additional orders 
from whatever source. Outside the steel trade, however, 
it is increasingly evident that some local industries which 
have been kept busily employed on Government work 
for many months past must not expect anything like the 
same measure of employment from the same source in 
the period that lies immediately ahead. This circum- 
stance is occasioning some complaining in cases where 
producers have erected special plant to meet Government 
needs, and the reason for this sudden falling off of demand 
from the Ministry of Munitions is being widely canvassed. 
All classes of manufactured steel keep very dear in price. 
Those descriptions which are scheduled, such as girder, 
tank and boiler plates, angles, joists, &c., cannot be 
secured at less than the maximum prices, viz., £11 10s., 
£12 10s. and £11 2s. 6d. per ton repectively. Other 
values are roughly co-ordinated to these, though in some 
cases uncontrolled prices are relatively high. Steel sheet 
bars as a semi-manufactured product are the only com- 
modities that do not conform to the official maximum 
except for officially placed orders. Nominally, the 
maximum for sheet bars is, of course, £10 17s. 6d. per 
ton, but the actual market price on Birmingham Exchange 
is nearer £13 10s. to £14 per ton, and even at these figures 
supplies continue exceedingly difficult to get. Imports 
from America make about the same price c.i.f. Liverpool. 
Renewed endeavours are just now being made by 
Midland buyers to get steel tube strip from U.S.A. The 
native price is about £14 15s. per ton. Wire rods cannot 
be got in anything like sufficient quantities to replace the 
supplies formerly derived from Germany. Under the 
stimulus of demand and enforced freights quotations of 
American sellers have trebled since the early part of last 
year. Then American wire rods could be bought at 
£7 5s. per ton c.i.f. Now they command from £20 to 
£22 per ton! Such figures, of course, had previously not 
been heard of. Important wire mills in and around Bir- 
mingham are finding their output greatly reduced through 
lack of supplies of raw material, and some of them may 
not improbably have to close down. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


A Topic of interest in the iron market this week 
is the Government prohibition of further shipments of 
Cleveland iron to Scotland. For a great many years 
some considerable portion of this class of iron has been 
consumed by Scottish foundries, but of late only small 
quantities have been going there. A common export was 
from 25,000 to 30,000 tons a month, but since January the 
average monthly shipments to the Scottish markets have 
been only about 1600 tons. During May, however, the 
shipments rose to over 3000 tons ; but this was only about 
5 per cent. of the total exports, foreign and coastwise, 
from the Tees. It may be doubted whether interference 
with so inconsiderable a trade was needed, for the extra 
two or three thousand tons saved for local consumption 
cannot make a great deal of difference. On the other hand, 
some Scottish consumers will be considerably incon- 
venienced, for it is well known that the work of a foundry 
may be seriously upset by a change in the quality of the 
iron when the workmen have been accustomed to certain 
irons over a long period. Speaking generally, the markets 
here have still a very dull appearance, owing mainly to 
the absence of all speculation and the inactivity of 
merchants. 


Foundry Iron. 


It might almost be said that no business is being 
done in foundry iron just now, and of course the reasons 
are fairly obvious. In the first place there is the utter 
uncertainty as to the price. One does not know yet 
whether any change is to be made in the maxima which 
apply here; but assuming that the maximum for Derby- 
shire iron is to be raised 5s. to 92s. 6d. on trucks, then a 
consumer who bought now at 87s. 6d. on trucks with the 
proviso that the rise, whatever it is, must be added to the 
contract price, would then be bound to pay 92s. 6d. ; 
but if he did not buy now it does not follow that he would 
have to pay so much, for the market might not rise to 
the maximum. Hence he has nothing to gain by buying 
before the changes are announced, but everything to 
lose. On the other hand, if no change be made in the maxi- 
mum it is not impossible that foundry iron may fall, for 
unquestionably the market here is very dull and foundry 
business is not so active as it was. ~ Whether most of the 
machinery required by the munition factories is now 
made is uncertain, but a good part of the cast iron work 
must be finished ; and the demand which will inevitably 
arise for textile machinery has not yet begun ; and cannot 
well be dealt with until the war is nearly over. Derby- 





shire No. 3 is still quoted nominally at 94s. delivered in 
Manchester, and Staffordshire at 97s. 6d. Lincolnshire 
foundry iron is not offered in this market. Very little 
inquiry exists for Scotch iron, but the trade has not 
ceased entirely, although without question the high prices 
current have reduced it to a minimum. Now and then 
one hears of small lots being sold at 128s. for Glengarnock 
and a little less for Monkland, but no transactions of any 
importance are reported, and it is improbable that any 
take place. 


Semi-steel. 


The position in semi-steel is not altered to any 
extent and some curiosity is expressed as to whether 
a revision of the price of English billets is contem- 
plated for July Ist. It would perhaps be better if the 
recognised English price were nearer to that which has 
to be paid for foreign billets, as buyers of the latter would 
feel safer in regard to their transactions. It miust be a 
little alarming to contract to pay £13 for American billets 
when one feels that one’s neighbour may get some English 
material at £10 7s. 6d. There is no doubt that freights 
are gradually coming down, but possibly they may rise 
again in the autumn when the grain has to be moved, and 
the prices for semi-steel on the other side are not so low 
as they were. If importers could get the price down to 
£11 10s. or even £12, probably a good business could be 


arranged. 


Serap. 

The feature in the scrap trade is the enormous 
quantity of steel turnings which is coming into the market. 
Dealers are afraid that it will be impossible to get rid of 
them all, and are consequently afraid to buy. Last week 
the price was down to 40s. per ton, which seems a very low 
price; but it is very doubtful whether so much could 
be obtained this week. Some dealers say they would not 
care to pay more than 32s. 6d. Cast scrap seems also a 
little weaker, more especially as regards common metal. 
For fairly good lots perhaps 90s. might be obtained, but 
this is more than could be got for broken cast iron pipes. 
The textile class of cast metal is not very plentiful, owing 
to the fact that machinery is not being broken up very 
freely ; and this enables dealers to hold to their price of 
102s. 6d. ; although it is possible to pick up lots at less than 
this. Wrought scrap is firm at £6 10s. delivered to the 
forges; and good steel scrap still brings about 105s. to 
106s. for the Welsh market. 


Finished Iron and Steel. 


It is reported that the Lancashire ironworks 
have decided to drop the custom of selling bars for free 
delivery to any part of Lancashire, less 24 per cent. 
discount, and to adopt the maximum price of £13 15s, net. 
at the works, buyers to pay railway carriage. In steel 
there is no definite change ; although it is said that bars 
are rather easier to get and plates more difficult. 


Metals. 


The sharp fall in standard copper has at last 
brought the prices of English copper lower. As a matter 
of fact standard copper is actually dearer than it was last 
week, but sheets and ingots are both cheaper, the pre- 
vious fall in standard having taken some time to act on 
the other prices. Strong sheets were quoted on the 
Manchester Exchange at £156, best selected ingots at 
£132 10s., and tough ingots at £127 10s. These prices 
are still all much too high compared with standard and 
should be further reduced unless the standard market 
advances again. English pig lead is quoted at £32 5s. 
and English tin at £179. Merchants offer spelter in small 
lots at £80. . 


Barrow-1n-FurnEss, Thursday. 
Hematites. 


There is a very brisk state of affairs to report 
in the hematite pig iron trade. There is activity on every 
hand, and makers are doing their best to maintain a big 
output of iron in order to meet the very heavy require- 
ments of consumers. At Barrow there is an additional 
furnace in blast, making six blowing out of a total of ten 
built, and at Millém another furnace will soon be put in, 
and the Askam Ironworks are rapidly being put into 
shape for restarting. This is not a small job, for the works 
have stood for so long that much of the gear requires a lot 
of putting in order. In Cumberland other furnaces may 
be expected to get to work, the great element being a 
constant supply of raw material and ore. Prices are 
steady, with parcels of mixed numbers of Bessemer iron 
at 127s. 6d. per ton net f.o.t.,and special brands are at 
140s. per ton. Warrants are idle at 115s. per ton net 
cash. At the Lowther Works, near Wokingtoh, a furnace 
has been put into blast this week. These works have 
been standing idle for three years. 


Iron Ore. 


There is rather more activity at some of the 
mines, but more men are still required. The demand is 
very heavy, not only on local but on general home account, 
and likely so to remain for some time to come. Prices 
are steady, with good average qualities of native ore at 
21s. to 30s.,and the price of best qualities runs up to 38s. 
per ton net at mines. Spanish and Algerian ores are at 
36s. per ton delivered. 


Steel. 


At Barrow and also at Workington there is a 
great amount of work being done on Government account. 
Practically the whole of the attention of steel makers is 
being given to the turning out of steel for munitions of war 
of one sort or another. To a great extent this is rolled 
steel, and it is afterwards transferred elsewhere to be made 
into the finished article. For the usual sorts of commercial 
steel there is only a moderate demand. Apart from billets, 
which are at £12 per ton and are almost wholly on war 
account, there is little or nothing being done in the usual 
sorts. No rails have been rolled at Barrow for some time, 
and plates have not been turned out from the Barrow 
mills for twelve months. Prices are still quoted, however, 
and heavy rails are at £10 17s. 6d. to £11 10s. with light 





sections at £12 to £12 10s.," and heavy tram rails are at 
£12 5s. per ton. ip-plates are at £11 10s. and boiler- 
plates at £12 10s. per ton. 


Shipbuilding and Engineering. 
There are no features to note in these trades. 
On every hand there is a very busy state of affairs, and the 
whole of the attention is being given to war business. 


Fuel. 

For coal there is a brisk demand, and good steam 
sorts are quoted at £24s. 6d. per ton delivered. Coke is 
in bigger demand, with East Coast qualities at 33s. to 
35s. 6d. per ton, and Lancashire cokes are at 31s. per ton 
delivered. ‘ 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Trade Conditions. 


THE position of trade on the North-East Coast 
and the conditions governing it’ show little alteration. 
There is no abatement in the exceptional activity which 
has characterised the various industries for some con- 
siderable time past. A constant increase of pressure in 
every branch of industry having to do with war work is 
being experienced, and every firm, large or small, reports 
a super-abundance of orders. The steel trade in particular 
is being worked to its utmost capacity. All the steel 
works in this area are under Government supervision and 
only on isolated occasions is there any material available 
for ordinary commercial purposes. Now and again 
private orders for steel are placed, but no guarantee is 
given by manufacturers as to delivery. 


Cleveland Iron Trade. 


The difficulty experienced in obtaining supplies 
is still the outstanding feature of the Cleveland pig iron 
trade. During the past few weeks the Government has 
exercised pressure upon the ironmasters to increase the 
output and has at the same time taken steps to facilitate 
the supply of the additional labour and material required. 
Hence the makers have been able to put in hand the 
necessary preparations for blowing in more furnaces, and 
it is expected that at least five.will be in blast before the 
end of July. The number in blast at the present moment 
is 70, of which 28 are on Cleveland pig iron, 29 on hematite, 
and 13 on special kinds of iron. This week business for 
July and August delivery has been reported with home 
consumers at 87s. 6d. for No. 3 Cleveland, but precedence 
is in every case taken by foundries engaged in war work, 
other consumers being unable to obtain any tees as 
to delivery. For some time past the nominal export price 
of No. 3 has been 100s., but this is now a purely nominal 
figure, and in the case of shipments to France for which 
permits are to be had the price is well below this figure. 
Some export business is reported to have been put through 
at 97s. 6d., and this may be regarded as being rather 
nearer to the neighbourhood of the general quotation. 
On this basis No. 1 would be about 102s. 6d., No. 4 foundry 
96s. 6d., and No. 4 forge 95s. 6d. Deliveries of Cleveland 
pig iron to Scotland continue until the end of June, but 
no sales are being permitted for July delivery. This will 
ease the position for English foundries, and Scottish con- 
sumers will in the meantime have to mix their stocks of 
No. 3 with their Scottish iron. The Control Committee 
is proceeding steadily along the path laid down by the 
Ministry of Munitions, the process of allocation assuring 
regular deliveries for all consumers engaged on war con- 
tracts. 


Hematite Pig Iron. 


In the East Coast hematite pig iron trade the 
scarcity of iron is so pronounced that new business is 
strictly limited. Exports, except under running contracts, 
are practically held up, and adequate deliveries to home 
consumers are by no means easy to obtain. During the 
past week or two representatives of Sheffield firms, who 
are taking enormous quantities of hematite from this 
district, have been on Teesside with a view of expediting 
deliveries and to pick up any iron that might be available, 
but their mission, it is to be feared, was more or less 
futile. Every effort is being made by the Control Com- 
mittee to meet requirements. On the whole the works, 
however, are being kept going, and there need be no doubt 
that the time of stringency will be tided over pending the 
putting in of more furnaces. There have been com- 
plaints, it appears, with regard to deliveries to Scotland, 
which it is asserted have been made to the disadvantage 
of consumers in England. This is a matter of allocation 
which the Control Committee will no doubt deal with. 
Deliveries are being licensed for France as far as circum- 
stances will permit, and a little is being taken by Italy. 
The home price for East Coast mixed numbers is 102s. 6d., 
and this is also the fixed maximum export price to France. 
The nominal quotation for shipment elsewhere is 140s. 


Iron-making Materials. 


Foreign ore values show a marked upward 
tendency, notwithstanding the very ample supplies 
coming steadily in on running contracts, and the fact 
that most consumers are now carrying considerable stocks. 
The minimum quotation for best Bilbao Rubio is 36s. 6d., 
ex ship Tees, for controlled consumers on the official 
freight basis of 17s. To other consumers, on a freight 
basis of 19s., the quotation is 38s. 6d. Coke is in better 
supply and good medium furnace kinds are obtainable 
around 30s. 6d. delivered at the works. 


Manufactured Iron and Steel. 


There is no outstanding change to report in 
connection with the manufactured iron and steel trades. 
The output is maintained at the utmost limits of the 
capacity of the plant. Yet there is no relaxation in the 
pressure of work, and orders other than war contracts are 
largely neglected. So far as steel is concerned the industry 
has become so specialised and there is such an abundance 
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of work offering of a non-competitive character that it 
calls for little comment at the present time. There is 
nothing to say about the industry except that its recent 
development is such as to render it capable of dealing 
with all the iron that is likely to come in, now or in 
several months to come. It has done exceedingly well 
for those who have to call upon its undivided service. 
There-can be few districts, indeed, in which there has been 
@ more energetic response to the demands which have 
been made upon the steel industry. The marked activity 
noticeable in the manufactured iron trade for many 
months is fully maintained. Practically all the iron 
produced is absorbed by the requirements of the Allied 
Governments. The following are the principal market 
quotations :—Common iron bars, £13 15s.; best bars, 
£14 5s.; double best bars, £14 12s. 6d.; treble best bars, 
£14 19s. 6d.; packing iron, £10; packing iron, tapered, 
£11 15s.; iron ship angles, £13 15s.; iron ship rivets, £17 
to £18; steel bars, basic, £13; steel bars, Siemens, £13 ; 
steel hoops, £15 ; steel ship plates, £13; steel ship angles, 
£11 2s. 6d.; steel boiler plates, £13; steel ship rivets, £18 
to £19 ; steel sheets, singles, £18 10s.; steel sheets, doubles, 
£18 15s.; steel joists, £11 2s. 6d.; steel strip, £14 10s.; 
heavy sections of steel rails £11; steel railway 
sleepers, £12—all less 24 per cent. except ship plates, 
angles and joists, packing iron and iron bars. 


The Coal Trade. 


Business rules on quiet lines in the Northern coal 
market, although there is a larger general inquiry for 
next month’s shipment and sellers are eager to operate. 
The prices have lost much of their recent strength, for 
which the chief cause is doubtless the protracted shortness 
of ready steamers. Possibly, also, increasing stringency 
in the question of issue of licences for export to the neutral 
shippers has had some influence. Whether any appreciable 
recovery is to be looked for in the very near future is 
doubtful, but, at any rate, the collieries are quoting high 
prices, and presumably expect to realise as much as 60s. 
for best steams for July delivery, as well as the recent 
high prices for gas, coking and bunker fuels. Best steams 
are held for 55s. direct and 52s. 6d. through second-hand 
holders for early shipment, against buyers’ ideas of 50s. 
Steam smalls are being offered freely and under excessive 
supplies are weakly held. Unscreened steams and 
bunkers both show a slight drop in price. The Durham 
market has all the quietness of the Northern section, 
except that the changes in prices are not so marked. Best 
steams are lower at about 50s. Gas coals, seconds and 
bests are a shade weaker, while coking fuel is quoted a 
little lower, and the Durham bunkers are down Is. for 
the ordinary brands. The coke market continues to be 
steady, though the foundry sorts have shown slight 
signs of easement, but the gas-house qualities are firm. 
‘The freight market is very quiet. Coal quotations are 
as follows :—Northumberlands: Best Blyth steams, 50s. 
to 55s.; second Blyth steams, 47s. 6d. to 50s.; unscreened, 
37s. 6d. to 40s.; bunkers, 37s. to 38s.; best smalls, 30s. to 
32s. 6d.; households, 50s. to 55s.; Tyne prime steams, 
50s. to 55s.; Tyne second steams, 50s. to 52s. 6d.; special 
Tyne smalls, 30s. to 32s. 6d.; ordinary smalls, 27s. 6d. 
Durhams: Best gas, 36s. to 37s.; second gas, 34s. to 35s.; 
special Wear gas, 37s. 6d.; smithy, 37s. 6d.; coking un- 
screened, 35s.; coking smalls, 33s. to 34s.; ordinary 
unscreened bunkers, 33s. to 34s.; best bunkers, 37s.; 
foundry coke, 43s. 6d. to 47s. 6d.; furnace coke, 43s. 6d.; 
gas coke, 30s. to 32s. 6d. 








SHEFFIELD. 
(From our own Correspondent.) 


Coliiery Outputs. 


SomE interesting observations were made at the 
meetings on Monday, in Sheffield, of the shareholders in 
two of the well-known Sheepbridge group of collieries, 
viz., Dinnington Main and Maltby Main companies, 
The latter has just declared its first dividend—5 per cent. 
Since operations were commenced at Maltby a few years 
back progress has been fairly consistent, but from even 
before the commencement of the war and, of course, 
especially since, the chief difficulty the directors have 
experienced in developing the mine to its fullest capacity 
has been the scarcity of men. It is, in fact, nothing but 
that which prevents the output from being almost doubled, 
and could that trouble be got over cost of production 
would drop smartly and profits would rise. The manage- 
ment considers the colliery one of the finest in the kingdom 
and the plant second to none in size and economy. It 
has over 9000 acres of the Barnsley seam of a very high 
quality, and an excellent future is anticipated for the 
concern. Between them the Maltby and Dinnington 
Main collieries have lost almost 1200 men who have 
joined the Colours, 30 per cent. of the latter company’s 
men having left for military service since the war began. 
The labour staff at Dinnington is even now close upon 
500 below the pre-war standard, but at Maltby the shortage 
has been made up again to within 80 men. An important 
point, however, made by Mr. Deacon, who is chairman 
of both concerns, was as regards absenteeism. ‘‘ One 
would have thought,” he said ‘‘ that the men remaining 
at work would have attended to their labours more 
regularly. Instead of that being the case I find that the 
absentees during the year amount to no less than 24 
per cent. of the men and youths employed at Dinnington.’’ 
That is the kind of thing that very materially assists in 
keeping up prices and aiding that process are abnormally 
high wages and the inflated values of consumable stores. 


The Result of a Conference. 


Only on Wednesday a number of miners in the 
South Yorkshire coalfield were brought before the magis- 
trates for the offence of absenteeism and claims for 
damages for breach of contract were made against them 
varying from £7 to £13 10s. each. It must not, however, 
be imagined that this offence goes unnoticed by the men’s 
own officials. They severely deprecate it, quite as much 
so as the colliery owners. In proof of this I may mention 
the fact that only recently a conference of both sides was 
held in Sheffield, and the scheme then agreed upon is 
now on its trial. This agreement, which was signed by 








representatives of the South Yorkshire Coal Trade 
Association and the Yorkshire Miners’ Association, and 
contained about 15 clauses and sub-clauses, is of a very 
thorough nature. If it can only be carried out in the 
spirit and letter there should soon be an end of the trouble 
to counteract which it was drawn up. It deals with 
possible loss of time arising out of working conditions, 

against men suffering through no fault of their 
own, sets up district and local committees—the latter 


-with authority to fine offenders, who, however, have the 


option of appearing before a magistrate, and provides that 
in all cases where men continue to absent themselves 
the district committee shall have power to ask for the 
withdrawal of their exemption certificates. It appears 
to me to be a genuine attempt to eliminate an evil which 
one would have thought any man’s sense of common 
patriotism would have saved him from falling into. 


Tribunal Habitues. 


Speaking of this absentee evil at the collieries— 
largely brought about by the devotees of ‘‘'St. Monday ” 
—reminds me of a conversation I had recently with a 
general manager controlling many thousands of men in 
a steel works here. He himself has occasionally to sit 
on the tribunal and has been a very close observer of the 
class of men usually brought before these munitions 
courts. The chief offenders are generally the younger 
men, either single or married, who come easily within 
military age and requirements. For the first time in 
their lives, probably, they find themselves earning big 
money with very little leisure in which to “let themselves 
go.” The result is they grow careless about regular 
attendance at work, and, giving themselves full credit 
for their official description of ‘‘indispensables,” they 
become awkward to handle and influence others to follow 
their example. In almost all such cases, I am assured, 
these men could be replaced by married men of more 
mature years and less selfish motives, and experience 
proves that from the ranks of men with family responsi- 
bilities come comparatively few tribunal cases. The 
offenders referred to are really excellent material for 
sorting out by the Admiralty and War-ofiice authorities 
for service with the Colours, and would benefit under the 
discipline of the Army or Navy. In fact, it is suggested 
to me that a second offence should be sufficient to unbadge 
them and leave such’ men to the military people. What 
is actually happening is that the latter are continually 
sifting the labour staffs, and more often than not the 
men debadged are just those the employer would prefer 
to retain, whilst their places are being only partially 
filled by the men sent along from the Labour Exchanges. 
One good feature is that the supply of women anxious 
to engage in munition’ making has by no means reached 
its limit, for at the present time I hear there are no fewer 
than 2000 names on the books waiting for openings. It 
is probable, however, as I explained a week or so ago, 
that these, and more too, will shortly be absorbed, when 
proper arrangements have been made for their accom- 
modation in existing shell shops and when new buildings 
have been completed. Women are destined to do greater 
things yet in the manufacture of war material, and they 
are showing themselves fully prepared for the task, 


Round the Works. 


A certain degree of anxiety is still being 
felt about the supply of steel. War needs are, of course, 
being well provided for; there are no fears on that score, 
because if need arise everything else would have to be 
subordinated to it. But indirect war work and trade of a 
general character, notwithstanding the recent falling-off 
in new inquiries, is of such huge volume, and orders are 
so much in arrear, that it becomes doubtful if some of them 
will ever be executed. Attention has been focussed to 
such an extent upon supplies of hematite, basic and 
common pig irons that it now seems fairly certain steps 
will be taken to ensure a freer output of these raw materials; 
but what is wanted at the moment are extended facilities 
for steel melting. So far as crucible steel is concerned 
the indications of an improvement which I mentioned 
recently appear to be developing, though there is still 
very much to wish for in the way of better supplies of 
tungsten. New Siemens-Martin furnaces are being built, 
but the difficulty is in not being able to get sufficient 
silica for lining purposes. This material is obtained 
chiefly from mines in the immediate neighbourhood. 
Labour shortage is at the bottom of the trouble, though 
there are other reasons for the difficulty. However, new 
sources of supply are being tapped locally, so that the out- 
jook seems better in that respect. Crucible people, too, 
complain of restricted supplies of white clay from Cornwall 
and of sand used in the making of pots for the furnaces. 
Both for ordinary crucible steel and for high-speed steel 
the demand is enormous, as well as for small tools and 
drills. In many cases makers absolutely refuse to book 
another order. Oversea business shows no sign of flagging. 
New transactions include saws for Sao Paulo and Sierra 
Leone ; tools for Valparaiso, Boston, Rosario, Cartagena, 
Karachi, Calcutta, Santos and Bombay ; files for Badajoz, 
Lisbon, Bombay, Sierra Leone and Singapore; steel 
for Hamilton, Montreal, Boston, Colombo, Madrid, 
Barbados, Yokohama, Toronto, Auckland, Calcutta, 
Cape Town, Santos, Madras and Bombay; cutlery for 
Singapore, Santos and Durban ; electro-plate for Rangoon; 
steel wire for Melbourne ; hardware for Calcutta ; machine 
knives for Buenos Aires and Bombay; shear blades for 


Bilbao; and springs for Santos. The latest Government. 


contracts placed here include those for very large quantities 
of razors and tools, beside bolts and nuts, branding irons 
and stamps, clasp knives and springs, and inquiries are 
now about from the same quarter for 12,000 table knives 
and forks, a similar number of flaying knives, 20,000 
butchers’ steels and 10,000 each of tin openers and tenon 
saws. 


Iron, Steel, and Coal. 


As the end of June has come something definite 
is being looked for regarding a revision upward of the 
official minima. Or rather, the hope of makers is that an 
advance in official rates will be allowed. As mentioned 
in last week’s letter, what the amount of the increase 
ought to be, in the view of makers, is freely discussed, 
but there,are grave doubts in some quarters as to whether 





any change will be made at this juncture. At any rate, 
everyone will be wise on the point very shortly now.y In 
the meantime it is believed here that definite relief of the 
hematite iron sh will be experienced before long, 
and if that proves to be so it will be quite in conformity with 
what has been forecasted in these notes. Any ansion 
of the supply will be greatly welcomed because the demand 
is continually growing. In a eral sense the pig iron 
market shows little change, but there is a feeling that 
something more may be expected from the United States 
in the way of steel supplies in the near future. Locally, 
the position of steel remains about as tight asever. Steam 
coals continue to display strength and activity, and if one 
wished to realise the advantage of the Price Limitation 
Act it is only necessary to notice that whatever “ free” 
coal is available for export to neutrals, under licence, of 
course, easily fetches 40s. per ton at pit, which is con- 
siderably more than double the price for inland sales. 
By the way, shipments are moving rather more freely 
just now, but the arrangement for the limitation of freight 
rates and coal prices with regard to French requirements 
seems scarcely to have got fully under way yet. It appears 
to be working fairly well, however. Small fuel is still 
very difficult to get hold of in any quantity, and the 
open market is practically bare. House coals of all 
descriptions are in great demand, collieries being fully 
booked for all qualities. There are still many. contracts 
to renew, but collieries will probably reduce the tonnage 
pretty drastically, and may in some cases ask more 
money. Current quotations of steam coal are 18s. to 
18s. 6d. for best ‘South Yorkshire hards, 17s. to 17s. 6d. 
for best Derbyshire hards; and 16s. 6d. to 17s. for seconds 
and steam cobbles, these figures being for inland sales per 
ton at pit. Coke is firm on the official maximum of 24s. 
per ton on rail at ovens. 








SCOTLAND. 
(From our own Correspondent.) 
Mercantile Business. 


In View of the demand for war material ordinary 
mercantile business has almost disappeared for the time 
being. The cutting™down process which has been in 
operation for some time now has been more in evidence 
of late and licences for the execution of orders are not 
being easily obtained. Consequently, only odd lots and 
discarded quantities are, to a large extent, obtainable, 
and as these are not always suitable, a considerable amount 
of work is being hung up. The export department is, of 
course, further curtailed by the small supply of tonnage and 
the cost of freights. « The question of freights is undoubt- 
edly a serious one and there appears to be little chance 
of relief for some time. Freight rates homewards have 
certainly declined all round, but it is rumoured that 
outward. charges are likely to be still firmer. Notwith- 
standing all this, however, a fair business is still being done, 
chiefly with the Colonies, and the general outlook is fairly 
satisfactory considering the circumstances. 


Shipping. 


While there is nothing of exceptional interest to 
report, shipping at Glasgow has been-fairly active during 
the past week or two. Cargoes outwards have included 
locomotives to Rosario, iron and steel material to France, 
and a river barge, in parts, valued at £5500, to Abadan. 
Coal shipments have been average, amounting to about 
83,000 tons for the past week. Cargoes inwards included 
29,000 tons iron ore, over 2000 tons iron and steel material, 
6000 tons timber, 700 tons magnesite, agricultural ma- 
chinery and implements. Sales of locally-owned steamers 
are still taking place at extremely high prices, and it is 
said that one firm has for the second time since its estab- 
lishment practically disposed of its entire fleet. It has 
been stated that the total tonnage of locally owned 
steamers which have changed hands during the past six 
months is about 230,000 tons, representing, at current 
value, anything round about four million pounds. Work 
at the shipbuilding yards on the Clyde at present is almost 
entirely confined: to naval work, ordinary work being re- 
presented by a few special repair and overhaul jobs. There 
are plenty of rumours regarding orders for mercantile craft, 
but little of a definite nature has transpired to date. The 
placing of contracts has no doubt been influenced by the 
high cost of production and the uncertainty now existing 
as to freight charges. There is a feeling in some circles 
that the recent Government arrangement with regard to 
coal shipments to France may not only be extended to 
other countries, but that a similar intervention with regard 
to other trades may not be far distant, and consequently 
vessels contracted for under present cost of material 
would necessarily entail considerable loss. 


Pig Iron. 


There is no change in the position of the Scotch 
pig iron trade. The demand for hematite is fully main- 
tained, and practically the entire output is being taken 
up by home consumers. Ordinary iron is scarcer, as fur- 
naces usually producing these brands are now in some 
cases making hematite. Considerable surprise has been 
oceasioned in local circles by the rumour that the Govern- 
ment intends to prohibit the import of Middlesbrough 
pig iron into Scotland. Details are not to hand, but it is 
conjectured that the depletion of the Middlesbrough stock 
and the ability of Scotch pig iron makers to meet local 
requirements are likely to have been the principal factors 
in influencing the authorities. Middlesbrough pig iron, 
which meantime comes in about twenty shillings under 
the Scotch production, is largely used among founders, 
and therefore a considerable rise in values will require to 
be made in the finished material. It is said, too, that 
Scotch pig iron is not so suitable as Middlesbrough iron 
for the light casting trade. A committee has been formed 
to safeguard the interests of the foundry trade, and, if 
necessary, will shortly interview the authorities in London 
in order that all matters affecting local interests may be 
discussed. 


Quotations. 
The export prices of Scotch makers’ iron are 
quoted as follows :—Monkland and Carnbroe, f.a.8. at 
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Glasgow, Nos. 1, 125s.; Nos. 3, 120s.; Govan, No. 1, 
122s. 6d.; No. 3, 120s.; Clyde, Summerlee, Calder, and 
Langloan, Nos. 1, 130s.; Nos. 3, 125s.; Gartsherrie, No. 1, 
131s. 6d.; No. 3, 126s. 6d.; Glengarnock at Ardrossan, 
No. 1, 130s.; No. 3, 125s.; Eglinton, at Ardrossan or Troon, 
and Dalmellington, at Ayr, Nos. 1, 126s. 6d.; Nos. 3, 
121s. 6d.; Shotts and Carron, at Leith, Nos. 1, 130s.; 
Nos. 3, 125s. per ton. 


Finished Iron and Steel. 


There is no relaxation in the tremendous activity 
which has characterised the iron and steel trades for a long 
time past. The demand for munitions of war is as heavy 
as ever, and practically the entire output from the steel 
works is taken up either directly or indirectly with Govern- 
ment requirements, and there is very little fresh business 
passing in mercantile lines. Ship plates are quoted 
£13 15s. and upwards, boiler plates £15 5s. to £15 10s., 
and angles £14 and upwards—all per ton f.o.b. Glasgow 
black sheet makers continue very active. The heavy 
gauges are in large demand, and makers are unable to 
keep pace with the demand. The price for 7 to 11 b.g. 
is still about £18 10s. per ton, Glasgow delivery. The 
malleable ironworks are in full swing. A good business 
is being done both in iron and mild steel bars, both on 
home and export account. ‘‘ Crown” quality iron bars 
are quoted £14 to £14 5s. per ton net home or export. 


Seotch Ifon and Steel Imports. 


The following is a statement of the registered 
imports of certain kinds of iron and steel into Scottish 
ports during the month of May, 1916 :—TIron bars and 
angles, ex Continent, 55 tons, value £671. Steel bars, 
shapes, and angles, ex Continent, 82 tons, value £1016; 
ex United States and Canada, 1036 tons, value £11,281. 
Iron and steel hoops and strips, ex Continent, 2156 tons, 
value £23,374. Steel plates and sheets under }jin., ex 
United States and Canada, value £10,076. Total, ex 
Continent, 2293 tons, value £25,061; ex United States 
and Canada, 1420 tons, value £21,357. 


Coal. 

The general tone in the Scotch coal trade is not 
so satisfactory. The scarcity of tonnage is largely 
responsible for this falling off, and prospects of an early 
improvement are not apparent. Collieries in the Lanark- 
shire district are also complaining of the treatment they 
are receiving from the authorities in the matter of export 
licences in comparison with other coal-producing centres 
in Scotland. It is reported that failing an early change for 
the better the collieries will require to resort to idle time. 
Best ells are very quiet and splints could easily undertake 
more business, while navigation and steams are also 
less active than they were. Business in Fifeshire is also 
influenced by a scarcity of tonnage, and values are easier. 
The position in the Lothians is a little better, however, 
a fair amount of business having been booked within 
the past week or so. The tendency all round is easier, 
and values of most sorts are declining. The aggregate 
shipments from Scottish ports during the past week 
amounted to 192,699 tons, compared with 210,606 in 
the preceding week and 241,140 tons in the corresponding 
week of last year. Ell coal is quoted f.o.b. at Glasgow, 
27s. to 30s.; splint, 35s. to 45s.; navigations, 37s. to 38s.; 
steams, 25s. to 29s.; treble nuts, 22s. to 23s.; doubles, 
22s.; singles, 21s.; best screened navigations, f.o.b. at 
Methil or Burntisland, 45s. to 50s.; first-class steams, 
40s. to 45s.; best steams, f.o.b. Leith, 37s. 6d. to 40s. 
per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Coal Trade. 


THE coal trade gives no outward indication of 
much activity, but still the fact remains that despite the 
apparent paucity and slowness of operations there is a 
ready outlet for all coals. So far the scheme for supplying 
France at limited rates is not in working order, and this 
alone gives the impression that when it is introduced and 
the machinery is properly working, coals will become 
even scarcer than they are. at the present moment. The 
Local Committee is endeavouring to push on with the 
scheme, but is handicapped because the French authorities 
are not ready and are not in a position to intimate what 
their requirements are. A good deal has been heard 
of the shortage of tonnage offered at the limited freight 
rates for France. Supplies of neutral tonnage have 
certainly been reduced to a large extent, and this has 
prompted shipowners to discuss the question of the 
highly increased charges imposed by trimmers and tippers 
and all kinds of labour involved in the loading, &c., of 
vessels. Labour appreciates its strength and has forced 
the hands of employers to pay higher wages. The 
trimmers have framed their demands, and without 
arriving at any agreement with employers have firmly 
intimated that if their charges are not paid then there 
will be no work. The higher imposts have been placed 
on neutral vessels, double tariff rates, plus 12} per cent. 
bonus, being the trimmers’ charge. Trimmers have been 
earning £4 to £5 per day, and it is contended that their 
increased demands are very largely responsible for driving 
away neutral tonnage. It is contended that as neutrals 
have to accept the same maximum freight rates as British 
vessels when working in the near French’ trade, all cause 
for differentiation in the charges of trimmers and tippers 
as between British and neutral tonnage has gone. Ship- 
owners, however, regard it as high time that there should 
be some limit to the demands of labour generally, and 
with this in mind evidence is being collected of the heavy 
charges made with the idea of laying the whole position 
before the Board of Trade. 


Foreign Coal Exports. 


There was a reduction last week in foreign coal 
shipments from South Wales ports of 103,771 tons as 
compared with the corresponding period. Cardiff shipped 
83,069 tons, or a reduction of 112,688 tons; Newport 
sent away 75,596 tons, on a falling off of 5082 tons, and 





Swansea dispatched 57,933 tons, a decline of 19,269 tons. 
Port Talbot alone showed an increase. The quantity 
cleared was 41,977 tons, which was an improvement of 
33,268 tons. Over 85 per cent. of the shipments were to 
allied destinations. 


Coalfield Wages. ~ 


The Disputes Committee of South Wales Coal 
Conciliation Board has issued instructions to colliery 
managers respecting the points raised before Judge 
O’Connor, and these are as follow :—Ostlers bonus turn: 
Ostlers wholly or partly employed during the recognised 
hours of the afternoon shift or wholly or partly employed 
during the recognised hours of the night shift at the 
colliery are to be paid the bonus turn in accordance with 
the terms and conditions in clause 13 of the Conciliation 
Board agreement, such payment to be retrospective as 
and from the 22nd July, 1915. Sunday night shift :— 
In cases where workmen work the Sunday night shift 
only on the Sunday night shift and one, two or three 
afternoon or night shifts during the week, such men are 
to be paid one and one-fifth turns for the Sunday night 
shift. Where workmen work the Sunday night shift 
and four afternoon or night shifts or more during the 
week, such workmen are to be paid the bonus turn only. 
This arrangement to date as from July 22nd, 1915. 
Enginemen, stokers and surface craftsmen who are 
members of the South Wales Miners’ Federation are to 
be paid the terms fixed by the owners for these classes of 
workmen in the agreements dated September 6th and 
November 19th, 1915; such terms are to be paid from 
November 19th, 1915. At collieries where the conditions 
of payment of afternoon and night men have been more 
favourable than those set out above those conditions shall 
continue. 


Coalfield Absenteeism. 


Posters have been issued to be put up at every 
colliery calling attention to the methods to be adopted 
for reducing absenteeism at the mines. The South Wales 
Conciliation Board appointed a joint sub-committee to 
consider this question with the view to increasing pro- 
duction, and that committee agreed on the following 
scheme :—(1) A committee of workmen to be appointed at 
each pit to inquire, in conjunction with three officials of 
the colliery company, into the cause of the absence of indi- 
vidual workmen. (2) The committee, if necessary, to 
recommend to the Conciliation Board Committee what 
steps should be taken to reduce the number of absentees 
at the colliery. (3) The number of men absent on the 
morning, afternoon and night shift to be posted at the 
pit top each day. (4) The Pit Committee to report to 
the Conciliation Board Committee from time to time the 
result of the working of the scheme. 


Current Business. 


Day-to-day operations have been on a very 
limited scale. The difficulties all round are almost in- 
superable for exporters. Questions of coal export licences, 
scarcity of coals and absence of tonnage have to be faced, 
the result being that little or no fresh business is being 
transacted. But in spite of all limitations the coal market 
maintains a very steady tone. Expectations of a sub- 
stantial fall in values entertained last week have by no 
means been realised. The view that prices were bound to 
sag was based entirely on the fact that tonnage supplies 
in dock showed gradual diminution towards the end of 
last week, and it was generally anticipated that many 
collieries would be in difficulties for ready tonnage, par- 
ticularly as chartering operations had been very slack. 
Over the week-end, however, tonnage came along pretty 
freely and has since improved, with the result that 
collieries are very comfortably placed. In addition 
collieries are very well stemmed on paper, and this, com- 
bined with the fact that the Admiralty authorities are 
drawing very freely upon all the better qualities, means 
that there is extremely little free coal about, and for any 
supplies that the authorities do release sellers are able to 
get full current prices. Middlemen in some cases show a 
readiness to discount ruling values, but more often than 
not buyers find on approaching the collieries that they 
cannot stem. There has been a good inquiry for supplies 
for France at limitation prices, but actual business has 
not developed on any great scale, as collieries’ commit- 
ments are reported to be heavy. In the case of Italy 
there has not been so much inquiry, as it is thought that 
steps are likely to be taken shortly for making limited 
prices apply to all allied countries, the result being that 
a disposition has been shown to defer operations. Ordinary 
second Admiralties, large steams and leading Monmouth- 
shires all rule in the neighbourhood of about 50s., and 
there seems to be no immediate prospect of this price 
being broken. Drys and bituminous qualities keep very 
steady, while smalls meet with a fair demand and are 
rather scarce, best bunkers commanding 30s. and other 
grades in proportion. Supplies of patent fuel are very 
limited, and the price is well maintained at 55s. to 60s. 
So far the Board of Trade has not confirmed the suggested 
maximum price of 30s. for fuel. Patent fuel manufac- 
turers have met representatives of the collieries with 
regard to arranging the necessary safeguards that small 
coals supplied to fuel makers at the maximum price of 
20s. shall be used only for the fuel shipped to France. 
Pitwood shows no appreciable change and remains about 
40s. to 42s. An interview was arranged for Wednesday 
between pitwood importers and Mr. Burton, of the 
Ministry of Munitions, relative to the question of fixing 
maximum freight rates for the carriage of pitwood from 
French and Portuguese and probably Spanish ports. 
Consideration was to be given to the arrangement of 
more regular delivery of supplies and to the establish- 
ment of a charter containing conditions to obviate the 
excessive demurrage costs which have recently obtained. 


Approximate Values. 


Steam coal: Best Admiralty large, nominal ; 
best seconds, nominal; seconds, 50s. to 52s. 6d.; ordi- 
naries, 50s. to 51s.; best drys, 45s. to 47s. 6d.; ordinary 
drys, 43s. to 45s.; best bunker smalls, 30s. to 30s. 6d.; best 
ordinaries, 28s. to 30s.; cargo smalls, 23s. to 25s.; inferiors, 
19s. to 23s.; best Monmouthshire Black Vein large, 50s. 
to 52s. 6d.; ordinary Western Valleys, 50s. to 51s.; best 





Eastern Valleys, 50s. to 51s.; seconds Eastern Valleys, 
47s. 6d. to 50s. Bituminous coal: Best households, 23s. 
to 24s.; good households, 22s. to 23s.; No. 3 Rhondda 
large, 45s. to 46s.; smalls, 33s. to 35s.; No. 2 Rhondda 
large, 37s. to 38s.; through, 32s. to 33s.; smalls, 25s. to 
26s.; patent fuel, 55s. to 60s. Coke: Special foundry, 
62s. 6d. to 65s.; good foundry, 60s. to 62s. 6d.; furnace, 
50s. to 52s. 6d. Pitwood, ex ship, 40s. to 42s. 
LATER. 

The coal market shows no change in any department, 
values being practically stationary and the tone very 
steady. News was awaited concerning a meeting on 
Wednesday of the Central Executive Committee in London 
on the question of the scheme for supplying coals at 
maximum prices to France. It was reported that the 
extension of the scheme to all allied countries was to be 
considered, and that attention would be given to revising 
the freight rates to France. It is pointed out that the 
present rates are inequitable, the result being that ship- 
owners show a natural preference to fix their vessels for 
those ports which pay the best. The only variation in 
price was in the pitwood market, values being weaker at 
39s. to 41s. 


Newport. 

The improved supply of tonnage has imparted 
a steadier tone to coals. The better qualities are most 
affected and are well placed, but inferior descriptions 
are not so comfortably situated, and are relatively weaker. 
Small coals are scarce and keep quite firm, 27s. being the 
price of best qualities. Approximate prices :—Steam 
coal: Best Newport Black Vein large, 50s. to 5ls.; 
Western Valleys, 49s. to 50s.; Eastern Valleys, 49s. to 50s.; 
other sorts, 42s, 6d. to 47s. 6d.; best smalls, 26s. to 27s.; 
seconds, 23s. to 24s. Bituminous coal: Best house, 
23s. to 24s.; seconds, 22s. to 23s.; patent fuel, 50s. to 55s. 
Pitwood, ex ship, 41s. to 42s. 


Newport Metal Market. 

There is no change in the local iron and steel 
trades, values in all departments continuing firm. At the 
tin-plate bar mills there is continued activity, and quota- 
tions are officially about £14 10s. for both Bessemer and 
Siemens qualities. Rails are unaltered around £14, with 
supplies very scarce. Quotations for Welsh hematite 
are hard to obtain, though officially they are about £7 2s. 6d. 
Tin-plates are unaltered at 37s. 3d. to 37s. 6d. for I.C., 
20 x 14, and 74s. 6d. to 74s. 9d. for 28 x 20. 


Swansea. 

Business has been very quiet, the tonnage 
difficulty being most acutely felt. Swansea has fared 
worse in this respect than other ports, and the result is 
that anthracite values are weak for prompt shipment. 
Approximate values :—Anthracite: Best malting large, 
30s. 6d. to 32s.; second malting large, 27s. 6d. to 30s.; 
Big Vein large, 25s. 6d. to 27s. 6d.; Red Vein large, 25s. to 
27s.; machine-made cobbles 33s. to 35s. 6d.; French 
nuts, 33s. to 36s. 6d.; stove nuts, 30s. 6d. to 32s. 6d.; 
beans, 31s. 6d. to 33s.; machine-made large peas, 21s. to 
23s. 6d.; rubbly culm, 13s. to 13s. 9d.; duff, 5s. to 5s. 6d. 
Steam coal: Best large, 37s. to 39s.; seconds, 36s. to 37s.; 
bunkers, 31s. to 34s.; smalls, 20s. to 22s. Bituminous 
coal: No. 3 Rhondda large, 45s. to 46s. 6d.; through and 
through, 36s. 6d. to 38s. 6d.; smalls, 27s. to 30s. 6d. 
Patent fuel, 50s. to 52s. 6d. 


Tin-plates, &c. 

The tin-plate market continues very firm, recent 
values being practically unchanged. ‘Tin-plate and 
other quotations :—I.C., 20 x 14 x 112 sheets, 37s.; 
L.C., 28 x 20 x 56sheets, 38s.; I.C.,28 x 20 x 112sheets 
74s.; I.C. ternes, 28 x 20 x 112 sheets, 62s. to 63s.; 
galvanised sheets, 24 g., £27 to £28; block tin, £171 10s. 
per ton cash, £172 per ton three months ; copper, £102 per 
ton cash, £98 per ton three months. Lead: English, 
£30 15s. per ton; Spanish, £29 10s. per ton; spelter, 
£65 per ton. Iron and steel :—Pig iron: Standard iron, 
hematite mixed numbers, Middlesbrough, Scotch, Welsh 
hematite, East Coast hematite, West Coast hematite, 


nominal. Steel bars: Siemens, £14 per ton; Bessemer, 
£14 per ton. Steel rails, heavy sections, £10 17s. 6d. per 
ton. 


Tin-platers’ Bonus. 

Consideration was given at the annual meet- 
ing of the Tin-plate Conciliation Board at Swansea 
on Tuesday to the request on behalf of the workmen for 
a 15 per cent. increase. The employers offered 10 per 
cent., and finally it was agreed that an all-round advance 
of 12} per cent. should be made as from Monday next, 
provided the Ministry of Munitions’ approval is obtained. 
The wage bonus will therefore work out as follows :—Wages 
up to 20s. = 27} per cent., wages from 20s. Id. to 30s. = 
32} per cent., wages from 30s. 1d. to 40s. = 27} per cent., 
wages 40s. and upwards = 22} per cent. The annual 
holiday in the industry will begin from noon on Saturday, 
instead of as formerly from noon on Friday. About 
25,000 men are affected by the war bonus and the increase 
represents an addition to wages of about £187,000 a year. 








LLAY MAIN COLLIERIES. 


A CORRESPONDENT, who is in a position to know, writes to us 
as follows :—‘‘ In your issue of June 23rd, under ‘ Provincial 
Letters: Lancashire,’ you mention that the members of the 
Manchester Geological and Mining Society visited the Llay 
Main Collieries, Rosset, near Wrexham. You state that, ‘ The 
colliery is a new one and is being equipped by Messrs. Markham’s, 
of Chesterfield, with winding engines and mixed-pressure steam 
turbines, the order for which was, I hear, originally placed in 
Germany, but was cancelled after the war broke out.’ May I 
be allowed to contradict this and to state that the winding 
engines have always been ordered from Messrs. Markham’s, of 
Chesterfield, the turbo-alternators from the British Westing- 
house Company, and other electrical plant from the 
Pheenix Dynamo Company, Messrs. Greenwood and Batley, 
Limited, Messrs. Browett, Lindley and Co., and Messrs. A. 
Reyrolle and Co. Some of the machinery for the freezing was 
ordered from Germany, but was not delivered before war broke 
out. The present freezing machinery was made in this country. 
It is important for all who are responsible for this plant that the 
statement that German machinery had been ordered should be 


contradicted.” 











June 30, 1916 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italice, 
When an abridgment is not illustrated the Specification is without 








drawings. 

Copies of Specificat ‘ions may be obtained at the Patent-office Sale 
Branch, 26, thampton-buildings, Ch y-lane, W.C., at 6d. 
each, 

The date first given is the date of application ; the second date at 
the end of the abridgment is the date of the advertisement of the 





acceptance of the yplete Speci} 
Any person may, on any of the grounds mentioned in the Act, 

within two months of the date given at the end of the abridgment, give 

notice at the Patent-office of opposition to the grant of any Patent. 





TUBBINES. 


100,484. May 4th, 1916.—ImPpROVEMENTS IN RADIAL-FLOW 
Tursines, Svenska Turbinfabriks Aktiebolaget Ljung- 
strém, of Finspong, in the Kingdom of Sweden. 

A designates the turbine casing, B B' the two turbine shafts, 
and CC! the two turbine discs mounted on the shafts and 
rotatable in opposite directions. D D* indicate the driving 
fluid inlets and E the outlet for the fluid such as steam. F indi- 
cates the outer blade rings of the axial blade system, outside 
which curved plates, walls or the like G are positioned, which 
reverse the direction of movement of the steam from the radial 
to the axial, Before the steam is admitted into the space 
enclosed by the turbine casing and in communication with the 
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outlet it is forced to pass a radial blade system H, which in the 
embodiment shown consists only of one guide blade ring H' 
and one moving blade ring H*, although the number of rings 
may obviously be greater. By means of this construction it is 
possible to attain a very complete use of the steam in the 
extreme blade’rings, which, in radial turbines having only 
axially-directed moving blades and guide blades, causes trouble 
owing to the great length of the outer blades and the heavy 
centrifugal strains which consequently arise. By placing the 
blades of the extreme outer ring or rings radially, as shown in 
the drawing, it is possible to make these blades of the necessary 
length without difficulty.— une 8th, 1916. 


DYNAMOS AND MOTORS. 


June 7th, 1915.—Castne ror THE Stators or Dynamo- 
Maschinenfabrik Oe6cerlikon, of 


8417. 
ELECTRICAL MACHINES, 
Oerlikon, Switzerland. 

This invention relates to a new or improved casing for the 
stators of dynamo electrical machines. A is the actual casing, 

B are the coil heads projecting beyond the casing and secured 

by the braces C to the extension D of the casing, which is made 

as a detachable ring or annular segment. The facing E is of 
the ordinary end-facing pattern, The detachable casing ring 

D is firmly secured to the casing by dovetailing and numerous 

bolts. Up to the time the winding is completed this ring 

remains detached from the casing, and thus allows ready acces- 











sibility to the winding from all sides, This is equally the case 
during inspection and repairs, for which purposes the casing 
ring can be easily removed after taking down the braces C. On 
the other hand, in the finished machine the ring forms a complete 
—_ with the casing and forms a secure support for the 
radial bracing of the coil heads. In case it is desired to sub- 
divide the ring into seg ts, to facilitate assembling, this sub- 
division is left to the discretion of the maker, as is also the 
method of connecting the ring with the casing, which may 
project over the active iron in the form of a wider or narrower 
rim or flange.—June 8th, 1916. 





TRANSFORMERS. 


8106. June Ist, 1915.—IMPROVEMENTS IN OR RELATING TO 
OTECTIVE ARRANGEMENTS FOR AQWTERNATING-CURRENT 
Apparatus, Frederick Edmund Berry, of Hayes, Middlesex. 
The object of this invention is to provide in a simple and 
efficient manner for the better protection_than heretofore of 


alternating electric” current apparatus from breakdown by 
surges, lightning discharges and the like. A winding A may have 
its opposite ends ted across a few end turns B? of one 
of the windings B of the transformer to be protected, the main 
C associated with that end of the transformer winding being 
connected to the protective winding A at some point inter- 
mediate of its length. In this way a circuit is provided which 
includes the main C, a portion A? of the protective winding A, 
and the major portion of the transformer winding B to be pro- 
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tected, and in parallel with the part A! a circuit which includes 
the remainder A™ of the protective winding and the turns B* 
of the transformer winding across which the protective winding 
A is connected. In this parallel circuit an induced current is 
set up which, by the expedient of altering the point of the 
connection of the main C to the protective winding A to vary 
the ratio of the turns of the latter in the respective circuits, 
can be adjusted to suit requirements. This feature of adjust- 
ment can also be made use of to boost or increase the voltage 
across the mains. From this diagram it will be readily under- 
stood that a protective winding such as A can be applied to the 
other end of the primary winding B as well, and to either or 
both ends of the secondary winding D. is diagram will 
furthermore illustrate how the invention could be applied to other 
apparatus, the essential feature being the connection of the 
winding A across the winding B'.—June 8th, 1916. 


MACHINE TOOLS AND SHOP APPLIANCES. 


7917. May 28th, 1915.—ImPROVEMENTs IN Drivinc MECHAN- 
1sM FOR LatTHEs, PuncHEs, SAWS AND LIKE MACHINE 
Toots, Carl Rasmussen, of 5, Howaldtstrasse, Brunswick, 
Germany. 

This invention relates to a mechanism for driving lathes, 
punches, saws and the like machine tools, of the type in which 
the drive is effected directly from a stepped pulley on the main 
shaft through a clutch or coupling, thereby dispensing_ with 
gearing between the main shaft and the machine tool. A sleeve 
B is firmly connected with the driving shaft A by means of pins 
C, on which sleeve a second sleeve D which carries a coupling 
claw E is displaceably mounted. In the sleeve B two swallow- 
tail shaped keys F are inserted, which engage in corresponding 
notches in the sleeve D. The sleeve D is provided with a cir- 
eumferential notch, in which a fork mounted on a lever H for 


N° 7917 


















ZY GLA» VILLA LLLLLLL LLB ais A 
SL ae Ky 
C. NROASSSSSSSSSSSSS ENN iV: a 


i oe * 











* ' 
4s 
‘ 


f : 
ANTS 5 . ee 
Y IW ROE ESSSSEAAEAEEE NNN 4 7777-7 os 
hy a me ae Wa 











throwing into action engages. Near the coupling claw E on 
the sleeve D a step pulley I is loosely revolubly mounted on the 
driving shaft A and is provided on the side facing the coupling 
claw E with a stop K projecting into the inner hollow space. 
The body B and the sleeve D constantly rotate with the con- 
tinuously rotating shaft A. On the hand lever H being thrown 
into action, whereby the sleeve E is displaced along the key F 
to the right, the stepped pulley I is carried along by the coupling 
claw E, which encounters the stop K. When the machine is 
to be thrown out of action and the step pulley serve as a loose 
pulley the lever H is swung back again, so that the claw E comes 
out of the py Ager A modified arrangement is described 
for running in both directions.—June 8th, 1916. 


ORDNANCE AND ARMOUR. 


10,279. July 15th, 1915—A Driit Accessory FoR MACHINE 
Guns, Edward Rothwell, 172, Harrowby-road, Grantham. 
The drill accessory for ine guns ists of a clockwork 
push-bell of the usual trade pattern, the spring of the bell being 
wound by rotating the gong A, the bell ringing when pressure 
is brought to bear on the actuating stud B. The method of 
attachment to the gun varies with the type of gun, the attach- 
ment shown in the accompanying drawing being one suitable for 
the Maxim gun, and consists of a metal hook C and two guiding 
flanges D, soldered or riveted to the base of the bell. The 
device is attached to the gun by passing the hook through the 
hole E in the firing lever of the gun. en the firing lever is 
pushed forward the stud B is brought into contact with the 
rear of the rear cross piece F, causing the bell to ring. The 
object of the bell, which is for drill purposes only, is to indicate 








by its sound whether the gunner is firing when he is eer 
to be firing or is firing when he ought not to be firing. ithout 





some such device, it is impossible, except by going quite close to 
the gunner, which it is not always convenient to do, and seeing 
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whether the firing lever is pressed forward, to tell whether the 
gunner is firing or not.—June 8th, 1916. 


MINES AND METALS. 


100,499. January 5th, 1916.—IMPROVEMENTS IN OR RELATING 
TO GAS-HEATED CRUCIBLE FuRNACES, South Metropolitan 
Gas Company, of 709, Old Kent-road, London, S.E., and 
Dean Chandler, of the same address. 

The object of this invention is to facilitate the melting 
of substances in annular or vertical flue crucibles by means of 
gas, such, for instance, as brass, lead, tin, &c., and the invention 
consists in so arranging the furnace that the heat from the 
burner passes up through the vertical within the crucible 
and returns between the outer walls of the crucible and the walls 
of the furnace, thus providing for the heating of the crucible in 
the most efficient manner both within and without. A is the 
crucible of annular form with a central B therein. C 
is the furnace provided with solid walls of refractory material. 
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D is the burner placed within an orifice E in the bottom of the 
furnace, over which orifice the crucible A stands, The burner 
D is supplied with gas and air by suitable pipes F F and the 
flame from the burner passes through the passage B of the 
crucible in the direction of the arrows, turns outwards over 
the top of the crucible and finds an exit by the flues GG 
after travelling between the outside of the crucible and the 
walls of the furnace. A suitable cover H is provided for the 
furnace, and a cover may also be provided for the crucible if 
desired, although none is shown in the accompanying drawing. 
—VJune 8th, 1916. 


MOTOR CARS AND ROAD TRAFFIC. 


11,224. August 3rd, 1915.—ImPROVEMENTS IN MaGNETOS 
APPLICABLE FOR THE LIGHTING OF VEHICLES, Joseph 
Bethenod, engineer, of 50, Boulevard Saint Germain, Paris, 
in the Republic of France. 

M represents the armature of the magneto and P? P* are the 
headlights which the magneto supplies. These two headlights 
are placed in series and connected to the terminals of the 
magneto, but a third wire O 0! connects the common point of 


' 


the two headlights to the centre of the armature winding. In 

this way each of the headlights only carries half the total tension 

furnished by the magneto, and they can work independently 

of each other.—June 8th, 1916. 

100,081. February 15th, 1915.—IMPROVEMENTS IN AND 
RELATING TO ELECTRICAL CONDENSERS, Harry Randolph 
Van Deventer, of Sumter, South Carolina, United States 
of America, 

This invention relates to electric condensers particularly 
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intended for use with ignition dy The is 
built up of alternate metallic sheets such as tin or aluminium 
foil, indicated at-A and B, and sheets of a suitable dielectric 
such as mica, indicated at C. The top sheet D and the bottom 
sheet E of the group are made heavier than the centre sheets to 
secure the necessary stiffness. The ends of alternate sheets 
of foil are brought out and turned over the ends of the top plate 
as shown at F and G, and metallic clips shown at H and I are 
clamped over the ends of the bundle of foil and mica sheets, 
thereby forming the unit structure. As clip H engages one 
group of ends of half the foil sheets, and I the remaining half, it 
will be seen th .t H and I form circuit terminals as well as pro- 
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viding means for clamping the condenser structure together. 
‘The foil sheets are so laid in the condenser that the space indicated 
at K is provided at the end of each sheet between the mica 
sheets, so that all of the foil sheets connected to I will not project 
under that portion of the mica sheets clamped by H and vice 
versd. The foil sheets are not as wide as the mica sheets, as 
indicated at L, so there will be no danger of the foil protruding, 
so that alternate layers could come in contact and cause a short 
circuit. Suitable projecting ears M are provided on each clip, 
having slotted apertures N for the purpose of connecting the 
condenser in circuit by means of ordinary screws O, which also 
mechanically support the condenser.—June 8th, 1916. 


MISCELLANEOUS. 


100,519. March 17th, 1916.—IMPROVEMENTS IN AND RELATING TO 
ALTERNATING-CURRENT ELECTROMAGNETS, Waygood-Otis, 
Limited, Falmouth-road, Great Dover-street, London, 8.E. 
(a communication from Otis Elevator Company, of Eleventh- 
avenue and Twenty-sixth-street, New York City, United 
States of America). 

A is the primary coil, enclosed in a casing B. The laminated 
core is formed in two parts C and D. - The part C is clamped 
in the casing by the set screw E, and the part D is movable in 
the coil and constitutes the armature. In the form shown in the 
top left-hand drawing a straight bar or cylinder F of magnetic 


to the core laminations, this mode of excitation being the well- 
known split-phase inductive method. Under these conditions 
the current energising the magnet never falls to zero, and by 
reason of the magnetic symmetry a constant resultant pull in 
a straight line coincident with the axis of symmetry of the 
magnet is exerted upon the armature D to hold it firmly 
attracted, without chattering or vibration. The bar F may be 
a part of that stationary portion C of the core, or of the movable 
portion D, or of each portion C and D, as shown in the top 
right-hand drawing. Instead of using but one bar F a plurality 
of bars F G may be employed, as shown in the lower left-hand 
drawing. Where one of the bars, as G, is placed further away 
from the pole than the other bar F it will produce a less magnetic 
effect.—June 6th, 1916. 











THE ACQUISITION OF PATENT RIGHTS. 


The following list of British Patents, which have been 
granted in favour of residents of Germany, Austria or 
Hungary, is furnished in view of the new Patents Acts, 
which empower the Board of Trade to confer upon British 
subjects the right to manufacture under enemy patents—which 
right when acquired can be retained after the war—and is 
specially compiled for THE ENGINEER by Lewis Wm. Goold, 
Chartered Patent Agent, 5, Corporation-street, Birmingham. 
It is desirable in the first instance to obtain the latest par- 
ticulars upon the Patents Register. If any patent listed has 
been assigned to, or is the property of, anon-enemy proprietor 
the law does not apply. 





On each of four of the patents given below £26 and on each 
of the remainder £18 have been paid in renewal fees. 


No. 21,750/09.—Welding rails. In order to butt-weld rails 
particularly by the aluminothermic process, the rails are clamped 
by their heads only, instead of by the webs, so as to bring the 
heads of the abutting rails into alignment. Goldschmidt, T. 
(Firm of), Germany. Dated April 8th, 1909. 


No. 21,870/09.—Telemeters, &c. A reflector system mounted 
in front of the two telescopes of a telemeter, &c., is used to 
facilitate accuracy of reading, and for this purpose the system 
is so arranged that it can take up a second position, in which 
any error of reflection in the first arrangement is repeated, but 
with opposite sign. Zeiss, ©. (Firm of), Germany. Dated 
September 29th, 1908. 


No. 21,942/09.—Incandescent gas mantles. The ends of 
inverted or upright mantles are closed in such a way that a 
uniform contracted part or * spider” is obtained. Werber, L., 
Vienna. Dated March 20th, 1909. 


No. 22,027/09.—Small-arms: breech actions, sliding breech 
block. Relates.to trigger mechanism of the slip-lock type and 
to means whereby the arm may be adapted either for single or 
eontinuous firing, and consists in the combination with the 
trigger mechanism of a lever which prevents the full swing of 
the trigger. Mauser, P., Germany. Dated July 21st, 1909. 


No. 22,579/09.—Rolling metals. In a continuous tube- 
rolling mill an intermediate pair of rolls with an oval pass 
effects the greatest ratio of reduction in cross section and so 
determines the speed of the mandril. Gewerkschaft Deutscher 
Kaiser, Walzwerk Dinslaken, Germany. Dated November 


2nd, 1908. 
No. 22,596/09.—Telephone systems. Automatie exchange 





material is secured transversely across the core | tions and 
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passes through them as illustrated. This bar may serve as a 
rivet to hold the laminations together. When single-phase 
alternating current is supplied to the coil A a current of different 
phase is induced in the bar F and circulates therein, as shown 
in the lower right-hand drawing, in a direction at right angles 





teleph systems. Instead of controlling the actuating magnet 
of the various selectors by means of relays associated with each 
selector, the selecting impulses received from the sub-station are 
repeated to the actuating magnets of the respective selectors by 
means of a single relay set associated with the first selector. In 
the system described no side switches are used, the necessary 
connections between successive selectors being made by relays. 
Neuhold, E., Berlin. Dated April 7th, 1909. 


No. 22,715/09.—Electric furnaces; gases, treating with 
electric discharges. An electrode for the inlet end of a tube or 
passage in which a long are is produced is made hollow, the end 
of the are being caused to move about over its inner or outer 
surface by the whirling current of air or other gas from an inlet 
or by an electromagnet or otherwise. Badische Anilin and 
Soda Fabrik, Germany. 


No. 22,827/09.—Vapour electric apparatus. Vapour produced 
in a cathode chamber is forcibly discharged in a continuous stream 
independent of the shape of the container. The anode may be a 
tube opening into a condensing chamber. The condensed 
material either returns through a pipe or drops through a series 
of holes. Podszus, E., Germany. Dated October 7th, 1908. 


No. 22,931/09.—Making boxes. In a machine for making 
pasteboard, &c., boxes the blanks previously cut and grooved 
are placed on a table in a frame and are under the influence of 
a plunger actuated by a spring or weighted cord. Hogfeldt, R., 
Germany. Dated October 7th, 1908, 


No. 23,211/09.—Fluid-pressure engines; cylinders. To 
diminish stresses in a cylinder having an end flange to which 
the cover is attached by one set of bolts and the motor framing 
or the like by another set of bolts, the junction between the 
cylinder wall and the flange is situated between the two sets of 
bolts. Ehrhardt and Sehmer Ges., Germany. Dated June 10th, 
1909. 


No. 23,233/09.—Embossing and colouring paper. Relates to 
means for embossing and colouring paper in imitation of lace 
or other fabric. A sheet of celluloid is heated between two 
polished steel ‘plates until soft, and is then covered with a piece 
of lace, &c., and subjected to pressure in a known manner, an 
electrotype being 'then produced from the matrix formed. 
Kruger, O., Germany. _ 4 
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ROYAL METEOROLOGICAL SOCIETY. 


Tue last monthly meeting of this Society for the present 
session was held on Wednesday afternoon, the 21st inst., at 
70, Victoria-street, Westminster, Major H. G. Lyons, D.Sc., 
F.R.S., president, in the chair. 

Mr, J. E, Clark and Mr. H. B. Adames presented their ‘‘ Report 
on the Phenological Observations for 1915.” The year, as a 
whole, approximated closely to the mean for the twenty-five 
years over which records now extend, being, if anything, a 
shade earlier. But this new mean for England and Wales, 
falling on May 18th—taking the whole British Isles the mean date 
is May 2lst—is a day earlier than that for the twenty years. 
Every one of the intervening years was early, whilst the four 
preceding these had been late. 1914 was seven days earlier 
than 1915, of which the outstanding features were the mild and 
very wet winter; the following period of drought, interrupted 
in most parts through July aa early August, in others almost 
continuous through October ; the genial conditions, as a whole, 
in April and June, but with cold spells and frosts in May and 
June ; the cold, sunless, wet July, followed by a genial autumn, 
ending in the unprecedented November frosts. On the whole, 
garden and field came through fairly well, the hay and strawberry 
erops being the chief exceptions, and a large proportion of 
apples malformed from the May set-back. Roses and her- 
baceous flowers were above the average in summer and autumn. 
The cold periods in spring affected migrants adversely, the 
mean date being April 26th compared with April 24th in 1914 
and April 23rd for the twenty years mean of the Natural History 
Journal records, 1877 to 1896, An important appendix deals 
with a communication by Dr. Inne, of Darmstadt, extending to 
the British Isles, the mean date in six weekly zones of the coming 
of spring in various parts, such as he has carried out for the 
Continent. The map representing this roughly shows that 
Central England corresponds to Belgium ; North England .and 
the Lowlands of Scotland to Holland, and the northern Highlands 
to. Denmark. Ireland has similar zones, except the last, the 
southern parts, as also in England, coming under the two earlier 
zones starting from — 17th. : ; 

A paper by Messrs. Miller, Christy and W. Marriott, dealing 
with the “ Audibility of the Gun-firing in Flanders over the South- 
East of England, September, 1914, to April, 1916,” was also 
read. The sound of the fighting in Flanders has been repeatedly 
heard in many parts of the South-East of England since an 
early period of the war. Mr. Christy says that the sound 
varies considerably ; ti slow and deliberate firing is 
heard at the rate of three to twelve shots a minute, each shot 
being quite loud and distinct, This is probably the firing of 
the monitors and other warships bombarding the German 

sitions on the Belgian coast. Usually, however, the firing 
es been much more rapid, much less distinct, and apparently 
more distant. This is, no doubt, the sound of the fighting 
further inland, say, around Ypres, Dixmude or Arras; it 
varies in rapidity from perhaps four or five shots to the minute 
up to more than one hundred. This sound is, as a rule, quite 
faint, though easily perceptible and quite unmistakable ; it 
resembles more nearly a dull and distinct thud, which is rather 
felt than heard. From the records collected it appears that 
the gun-firing has been heard at one time or another over the 
counties of Essex, London, Kent, Surrey and Sussex ; the most 
distant place being about 150 miles from Ypres. Mr. Marriott 
has discussed the meteorological conditions under which the 
gun-firing was heard. The weather charts show that generally 
there is a somewhat irregular, or not definitely defined, distri- 
bution of barometric pressure, but mostly with a region of 
high pressure wedged in between areas of slightly lower pressure. 
These conditions are such as to produce light winds at the 
surface, mostly between North and East, over the neighbourhood 
of the North Sea. t and elevation are also important 
factors for the hearing of the firing. : 

A third paper by Lieut. E. H. Chapman, R.E., dealt with 
“The Relation between Atmospheric Pressure and Rainfall 
at a Single Station.” In this paper the author deals with the 
relationship between (I.) actual pressure values and rainfall, 
and (II.) mean pressure values and rainfall totals. The former 
relationship is small, and the author deals with it by the method 
of probability values. Curves are given showing the chances 
of rain at Kew during the hour 6.30 a.m.—7.30 a.m. and during 
the twenty-four hours, 7.30 a.m.—7.30 a.m., according to the 
height of the barometer at 7 a.m. These curves are based on 
data for Kew for the ten years, 1904-1913. The relationship 
between mean pressure rainfall totals is dealt with by the 
method of correlation. The co-efficients obtained are high, 
and the corresponding regressions are shown to be very nearly 
linear. In this latter part of the paper data for Kew and 
Valencia for the forty-seven years, 1869-1915, are used. 














a 
PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Epear ALLEN AND Co., Limited, inform us that the address 
of their London offices is now No. 1, Victoria-street, Westminister, 
S.W. Telephone: Victoria 8497, Telegrams: ‘ Allentare- 
Vic-London.” 

From a circular we have received we understand that the 
City of Three Rivers, Quebec, is offering free sites, with exemption 
from tax, to shipbuilders and others who will lay down factories 
and shipyards in the city Three Rivers is situated on the 
north shore of the St. Lawrence, midway between Montreal and 
Quebec. It has a population of 20,000 and its harbour provides 
facilities for modern ocean traffic. The depth of water is 50ft. 
and the tidal rise and fall only 12in. to l4in. Two great railways 
serve it, and plenty of water power is awaiting development. 
Full particulars can be obtained from the Agent-General for 
Quebec in London. 











THERE is a report in the United States that a railway 
equipment company is about to rebuild for the Russian 
Government 5000 second-hand freight cars of from 
60,000 to 80,000 Ib. capacity. These, will just suit the 
Russian requirements; all that will be necessary will 
be to lengthen the axles to suit the 5ft. gauge. 
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of Munitions of 


ap Minstry 


South Indian Railway Com- 


NY, spas, are prepared to receive tex for 


[he S 





orriciAl, ‘NOTICE, the SUPPLY of. 
DE UIRE! CARA FITTINGS (Metre Gauge), 
for the copa ese of One New Steam-driven INDUCED FAN comp! 
DRAFT PLANT by M ve, 45in. dia. hewn = driven by ronght ‘en and Steel. 
totally Bey cand working pressure Hardware. 
1601b. All fittings.—For further particulars and price apply Glass. 
to W. J. A K, Ministry of Munitions, Storey’: vogue, Screws. 
Westminster. 6 Sundries. 
and forms of Tender may be obtained at the 
contpany 's offices. 


[ihe Aeronautical Institute of 
GREAT BRITAIN. 
EXPERIMENTAL WORKSHOP AND 
INDUSTRIAL LABORATORY. 
EXPERIMENTAL AND RESEARCH WORK 
UNDERTAKEN. 
Offices : 3, Arlington-street, St. James's, S.W. 


Workshop and Laboratory : 45, Horseferry-road, 
Westminster. PS00 





A ern 
THE MANCHESTER MUNICIPAL 


SCHOOL OF TECHNOLOGY 
(UNIVERSITY OF MANCHESTER). 


J.C. M. Ganwert, M.A. (late Fellow of Trinity 
College, Cambridge). 


The Session 1916-1917 will open on Sth October. Matricu- 
lation and Entrance Examinations will be held in July and 
September. 


Parxcran: 


The us, f a free on yet lication, gi par- 
ticulars of the courses lead: x to the chester Eniversity 
degrees in the Faculty of Technology, in the following d 
partments :— 

MECHANICAL ENGINEERING. 

ELECTRICAL ENGINEERING. 

“ae ITARY ENGINEERING (including Municipal Engi- 
eering). 


on CHEMICAL INDUSTRIES (including General 
Chemical Technology, ss... Dyeing, Printing, 
Papermaking, Brewing, and Metallurgy). 

THE TEXTILE INDUSTRIES. 

PRINTING AND PHOTOGRAPHIC TECHNOLOGY. 

MINING. 

ARCHITECTURE. 


During the Session 1916-1917, First Year Courses will be 
specially adapted to the requi of who may 
wish to take Commissions in H.M. Forces. 769 


THE 
[J niversity of Liverpool. 
SESSION 1915-16. 
LENT "TERM BEGAN _ON JANUARY lirn. 
FACULTY OF ENGINEERING. 
J. WEMYSS ANDERSON, M.Eng., M. Inst. C.E. 


Prorestons axp Lecturers. 
ENGIN —_ NG. 








ener H. Warkinsox, M. Eng., 

M. ML Mech. E, M.LEE. 

Lecturer A Biteagth of Materials—W. Mason, 
Inst. C.E. 


D. 
ELECTRICAL ENGINEERING. 
Davi: ‘a Professor—E. W. Marcuant, D.Sc., 


E.E. 
Lecturer in wee en og Electrical Engineering— 
Associate Professor A. Bromiey Hous, M- Eng., 
M. Inst. C.E., MUL L EE. 
CIVIL ENGINEERING. 
Professor S. W. ag M.A.L, M. Inst. C.E. 
Lecturer in Railwa: 
fessor J. A. F. y eon i M. ings M. Inst. C.E., 


I. Mech. 
ee = = Munici a yi 
fesso! ODIE, Eng, tls Inst. C.E. 

M.I. Mech. ¥ 


Lecturer in Dock 4 Pays 3 Engineering— 
Professo: G. Lysrex, M.Eng., 


.E. 
Zaciboeting Geology—J.  Vixcent 
a "D.Se G.8. 
aes in i ind ; ee R. 
Witton, . M. Inst. CE. 
NAVAL ARCHITECTUR 
woe 


‘essor 
MARINE ENGINEERING. 
Professors and Lecturers in Naval Architecture and 
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jarer: Aig Anpersox, M.Eng., M. Inst. 
C.E., M.I. Mech. E. 
MATHEMATICS. 
Professor F. S. Canny, M.A. 
PHYSICS. 
igee Jones F L. R. Wu ve, M.A. 
CHEMISTRY. 


Grams cn an Cc. C. Bary, M.Sc, F.R.S., 


The § Matriculation EF: inati 


pecial or the Ent 
Examination, must be passed 0 secure admission to Courses 
of Instruction in the 


Faculty. 
The tus of the Faculty may be obtained on applica- 
tion to the undersigned. 
EDWARD CAREY, 


Nesth Rural District Council. 


YSTRADFELLTE WATERWORKS. 
CONTRA( RS’ RAILWAY. 
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of the 2 spore anaes Council hereby 
'HASE of the whole of the 
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roan, Levers and 
ater Ta 


om, Slepert, relat, 
Sa OS le 


constructed of the standard gauge 
forms a junction 





with 
may be req d, can be obtained 


to the ose 

endorsed “ Ystradfellte Waterworks : Contractors’ 
: Sale of Plant and Ma‘ delivered to the 

under ned on or before the Eighth vot July, One thousand 


nine hundred and 
D. M. DAVIES, 
Water Engineer. 





Council Offices, 
Neat 


June 16th, 1916. ie 


to the Chairman and Disectars of Se 
marked “ Tenders for 
ny not later 


Tende: dressed 
South Tedian Railway Co., Ltd., 
Fitt ” must be left at the offices of the ig 
than One o'clock on Wednesday, the 19th July, 1 
won Company is not bound to accept the Sate or any 

‘ender. 

A charge, which will oat be returned, will be made of 10s. 
for each copy of Specification. 

Copies ot “the d ig may be obtained on pa; mens at the 
office of Robert W! te, fag, Inst. C.E., Consulting Engineer 
to the Company, Ey ti ictoria-street, 8. 8.W. 

91, York-street, 

Westminster, 
28th June. igi” 


anted, “4 a Firm of igh 
LASS S8 Machine Tool Makers, bg ey BR. 
SENTATIVE for the British Isles who poe | jous cs 
perience as a Salesman. Applicants en furnish me yo 
ticulars and terms required. All replies will be t in 
strict confidence.—Address, 771, Engineer Office, 33, Norfolk- 
street, Strand, W.C. Ta 


A ssistant Lagi, Engi- 
NEER , REQUIRED to 
rvice —Ap! ust. be, inoligibte for salitary 
expected, we Box 7 B alls of expertencs, a Offices, | co 
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Victoria-street, E. A 











Leading Stoker and Three 


ne 
Onze, STOKERS, with Water-tube Boiler experience, WANTED 
for Government Factory in the South of Scotland. Good 

salary, according to experience. Only un nr men and 
men ae a war veut need apni Apely giving details of 
experience code co} monials, to your nearest 
Board o f Trade La! ur £ a a The Engi i 


and alee 161 


I[‘hree Turbo Drivers, with Curtis | ¢ 
Turbine nar geste WANTED for Government Factory 
in South of Scotland. Good , according to experience, 
—s Ce yo ag a 
pply, giving de’ experience and enclosing copies o: 

centtnoa nials, to. Board o je Laboar .s 


your nearest Ex- 
“The rid Finen ok 760. 











change, 


A dvertiserOp 

a A mney one or, WORKS SUPER 
sim. On. jorough know! ledge of 

too works male mgt gm Soa 


an cot 
labour ; ea in shells up to 8in. and Stokes bombs, an 
as laid out and started shell works. Just over military 


FP | esirn P539, Engineer Office, 33, Norfolk-street, saw. 


(iivil En gineer (Ineligible) Wants 


gaol in office and works, —— 
Pade , workshops, sll mills, — buildings ; good =" or 

, Engineer Office, 33, , Norfolk- 
street, .——% w — P538 “re 
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(ollier Manager Desires Ap- 

POINT: pa , home or abroad. English and In 

po nmnen 1 15 ment with one of est mining 
jes in at. Acous Sg wethes to thick and thin seams; 





Exgineer Wanted. —Works and 
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Speaks several bathe language excellent oe el stand 
any climate. a 053, 8. DAVIS and Cco., St. Swithin’ ao 
lane, London, E.C. 





TIMATING ENGINEER Amg nd y =F. di 
for Small Foundry, Engineering Smithies. Ap it 
cations will be trea confidentially, aad replies penis 
full particulars ra age, actual experience, an 
No person a employed on Government wok vill be 
engaged.—Apply to Jot nearest Trade —— 
Exchange, “The E ” and number 807. 


Large Firm of British Oil Engine 

ufacturers REQUIRE ASSISTANT COMMER- 
CIAL MANAGER for Marine Department attached to London 
Office. eering trai and experience in the sale of 
marine oil engines essential—Address, 806, Engineer Office, 
33, Norfolk-street, Strand, W.C. 806 4 


Maconochie ‘Brothers Require 
—. for new factory, tory, Lewestets, to take — 
boilers, high-speed 











of Power Plant under Manager. Lancashire 


steam engines, D.C. d: os and motors.—Apply oc letter, 
_ ualificatioi and 5 778, 
a eee ced see, ieee te 


Fuuncer ice, 8 Sorfolkstreet, Stray ds 
W anted, Mr ep Works 
ENGINEERS’ DRAUGHTSMAN for duration of war. 
Some Tool Experience desi Works. No 
person already employed on Geena work will be e 
—Apply | to your nearest Board of Trade Labour Ex e, 
“The Engi ” and number 762. 


Wanted, Good Draughtsman, 
with experience in a rd and Crus) 

also Elevating and piesgern Sa pe No person resident more 
than 10 miles away or already yed Ass Government work 


mplo — 
pant “seat Wei at COMPANY, Lid. Mis 














jnsboro 805 4 
W aed. Immediately, First- 
CLASS JIG and TOOL DRAUG 'SMAN, with ex- 
tensive experience on Automobile e Tools. Must be 
person | on Govern- 


capable, » —_ and possess initiative. 
pos ary wor! nf be engaged Excellent prospecta to the ang 


ontractor’s s Agent, A.M.L.C.E., 


Active Serv! 
FIRST-CLASS EXPHIRIENCE MANAGEMENT MEN 
Reply, P537, Engineer Office, 33, Norfolk-street, Strand, W.C 





Electric Welder (Quas- eel 
would like to HFaR of OPENING. Could take charge 
of plant. Be peeimemysle by trade. md particulars of 


ope vege... 70a, 
Norfo! Ik-street, Strand, W.C 


Engineer, A.M.1.C.E. (39), De- 


SIRES Cao nape ENGAGEMENT, thoroughly experi- 
enced in car di and manufacture, and ‘general engineering 
work, with extensive commercial organiser, 


gnergetic, and not afraid of responsibilit; iy 3 
Engineer Office, 33, Norfolk-street, Strand, core 4 


[agineer (Ineligible), Thorough 
pene and practical training, wide general experience 
in successful a soarawmnar en per modern shop and 


P531, Engineer Office, 33, 
PS31 B 








Ageney (Commission) Wanted 


Gentleman who has Represented in London a 
. Bice for 3 years. City office. Undeniable refer- 
ques, Address, P495, Engineer Office, 33, Norfolk-street, 
Strand, W.C. P495 p 


to the 


trip, would 





( yentleman, Proceeding 

United ’ in June for two months’ tri; 
ACCEPT COMMISSIONS. Ex 

rained See .—Address, 413, 


ENGINEERING FIRMS, 


in sound e: ; and 


ENGINEERS with EXPERIENCE and 
MEANS 


man and 
ineer Office, 33, "Norfolk 
413 p 





er 


WHEATLEY KIRK, PRICE 
yas bei yam dogg IOEDOe, Ec. 
25, Cotte Calingponiatren, Wevesatio-en‘Tyne. Spl 3006 
Wanted, a Good Second-hand 


SEMI-PORTABLE LOCO. BOILER; evaporation 
6000 Ib. water per hour, 125 1b. i 
jiculars.—Ad a” P48l, 


with 
AND CO., 





date of construction, and parti 
Engineer Office, 35, Norfolk-street, Strand, W.C. P481 F 


Wane Crane Gantry Track, 


a ig to 500ft. 1 for carrying 20-25 tons load. Fuil 
ae ice, sit = —Address, 796, 
BS Nantel t. 8 W.C. 


Wanted, Gas Engine, 10 H.P., 


Second-hand, — = also CRANK SHAFT 
for National os engine, PE one fly-wheel and outside 
a Oe 16in., Bin. length overall 4ft. 8in.— 
H. WARNER and SON, 3 e PST F 


W anted, Modern 5-10 Ton 
Electric ors Steam Travelling JIB vs, preferably 
electric. Gauge 84in.—Send full includin 
sketch of pom oP auntediane, to the BARROW HEM. EMATIT 
STEEL and IRON CO., Ltd., Barrow-in-Furness. 767 F 


Wanted, One 150/200 K.W. 


D.C. hep oan compound wound, 550 volts, Bers 





Engineer a 





t-street, Lynn. 








r.p.m. for direct-dri Ee complete with outboard 

a c= ust be in good condition and of first-class 

mvke.— ae ee ee aa tel, wag 
2, . F 


care of 5, Queen Victoria-street, Lo’ 


We Power Punching Press 
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fullest iculars, to The EAST- 
fon c co., Ltd., Mireraft Works, aes Y-1e 





BOURNE. Nar 





power an ice, 0 and commercial wi 
fective a AT LIBERTY. Highest references,— 
vidoes, PSA8 Engineer Office, 33, Norfolk-street, song Ln 





Eoginen Twenty Years Fore- 


AN and Works Manager, WANTS POSITION. Ex- 








Wanted, Punching and Shear- 


ING MACHINE, with 24/S0in. gaps; also to have 
angle shears to cut up to 4in. x 4in. x $in., and to punch and 
shear up to plates.—Please state te condi on, make, price 
and where can be seen, to 716, Engineer Office, 33, Norfolk- 
street, Strand, W.C. 716 F 





moon § ey, oo a Poca: ayd a and general. 
a ENGINEER i 19, Raneliffe-road, East Ham. P5538 


Eagineer (35), M.LP.T., Free to 

abroad ; seven years on oilfields in S. America and 

Far East; experience as manager; SEEKS ‘APPOINTMENT 
with Oil * Company in the Far East or elsewhere abroad.— 

em PS11, Engineer Office, 33, Norfolk-street, ee, 
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0. A. 2020, your nearest he 
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im Shef- ees Working Partners! = ae 
lest. partic 7m ‘ Engineer ice 
Norfolk-street, Strand, W.C. P533 B 





first-class men onl uired, to whom good 
conditions are offered. No person on Government work will 
be e1 engaged. —Write or ap a tee nearest of Trade 
Labour Exchange, mentioning this paper and number A2005. 


A Few Good Detail Draughts- 


MEN REQUIRED for Urgent Work in dmiralty 
establishment. Applicants sh: _ age, de 








Manager, Age41, Seeks 
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recommend: reat Britain — 
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Box No.. 647, care of Mossrs. R. F. White & Son, General Ad ver- 
tising Agents, 3, Fleet-street, London, E.C. 
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e — ly to “So neat, Doar of Trade, Labour 
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, mentioning ** The Engi- 
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RED with a team Boiler and Pipi 
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more 


write, Ratan er snes | bo 
Wanted, I Foreman over Machine 
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Limited, Finsbury Pavement i 


meni eer” 
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Toolroom | Fitters (First-class), 
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anted, Machine Shop Fore- 


MAN for Midland Firm manufact High-s 
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knowledge of modern methods of uction, Jig. he -Apply 
your nearsst labour Exchange, mentioning “* The Engineer 
and No. A203; No person on Government work will be 





Re Shells.—A Thorough Practi- 


CAL ee for Shell Works Jag a 
BERTH. and district prefe Best of 
references L ~¢ry — in confidence.—Address, Engi- 
neer Office, 33, Norfolk-street, Strand, W.C. B 


Manager or Head 
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Norfolk-street, Strand, W.C. PS45 B 
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DRAUGHTSMAN, with jig and tool and machine tool 
Strand, WC. —Address, dress, P540, Engineer Office, 33, Norfolk-street, 
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Firm of 


A eers in 
the have an for a youth of food 
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‘olk-street, Strand, W.C 2008 2 


Engineering Pupil. — Firm 
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VA ‘CY; waried classes of work done, affording excellent 
0 Sos 
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British School of Aeronautics. 
agit oar Compl eto Postal ae Fees a 
Alo pees oe M.LE.E., A.MIM.E., and 
NINGTONS, 254, ,Oxford-road, a rw 











Lay 
AMLC.E— 


ie Second-hand Vertical 


eco KEY BOILER, built to Mey 's classification and 


same ; sizes — 14ft. oo 6ft. 6in. or 15ft. Gin. 


rail and 1 particulars.— 
N FA Strand, W.C. 


Wanted, Several Modern Lathes, 


to Win. centres, trebl , wpa makers, size 





of Spindles, with chief dimensions and sketch or photo., with 
; also powerful HORIZONTAL BORING ACHINE, 


Pith rh rising and falling spindle, radial drill 6ft. to 7ft.—Adi 
772, Engineer Office, 33, Norfolk-street, Strand, W.C. 772 ¥ 


oe Theodolite, with maken 


noite tel telescope, .~e with int diaphragm, with 6in. 
ng salereaseter to fi on both a Se, in first. 
—_ aid dition. —Write ph and lowest beagles to B. E. 
= a + c/o at 's Advertising Office, 13, South = nna 
mi PS32 F 








anted, Universal Milling 

MACHINE, size No. 14 or 2; LATHE about 8in. 

pa gh Barnes . DR ING MACHINE.—WOODS- 
GILBERT, 2, Norfolk-street, W.C. P5350 ¥ 

anted, 12 New or Second- 


HAND Jubiiee SIDE-TIP WAGONS, iron or steel, 


Ons, capacity, wheel base. Full iculars and 
west price. : LEA MAIN COLLIERIES, Ltd., Coacere 








Pump ps.— Wanted, Complete Set 

4in., Sin., or 6in., -,Gap-meta fev mea gh oan Pht 
wPifest deals, price, JELLETT, 12, Henrietta-street, Stran Strand, 
London, W. 802 F 


Steam Navvy, Second-hand ; 
must be in good green ogee ana one x eT full 


REER, Austin Motor Go., No Northfield, Birmingham. _P546 r 
A 5-Ton Loco. Steam Crane, by 


Wilsons. 
‘ Ling? -ypven =) National GAS ENGINES, 130 B.H.P., “A.E.” 
"Ore Johnee OL CF CRUSHER, 2 20in. b temp —epmpd Oil 
Engine, and belongings, 32 B.H.P., in wor: 
Address, 815, Engineer Office, 3, Norfolk-street, Strand W Cc. 


Diesel Engine for Sale.—One 

ty gg ay: ENGINE by well 

known m: » arranged belt drive. Above is in 

excellent maker, 40.8 ~~ 3 “can be seen > ad in London any 

= hed appointment.—Apply, — Ka ansion House- 
rs, HE Qu een Victoria-street, E. 706 G 


Filectric Welding Plant, Practi- 


CALLY new, for SALE, o ee military uirements. 
—Address, 758, Engineer Office, 33, Norfolk-street, ma 5 Cc. 
6 














W anted, Sole Agent for Infallible 


BOILER COMPO (£3 weekly easily made). COMPO CO! 
he ie seerenes, to nat ECLIPSE” BOILER CO. ee 


tol Bridge, Bristol 


Fer Sale, Good 3-Ton Loco. 
STEAM CRANE, py Smith, of Rodley ; 23ft. jib, 4ft. 84in. 


tant deliv 
ent ipp! 809 « 





ustralian Trade.—The British 


Australian Machinery Co., ay of Sydeer. Bow South 
Wales, with Branches and “Agencies throughout. Australia and 
New d and extensive Government nd 
to REPRESENT BRITISH MANUFAC of 

stan who wish to develo Seals ocean 
locuments, London. bmit at 


cate to the Company’s » ie ing Representative, << YEA 
MOTT, Billiter-square-buildings, London, Cc. 


DEL and CO., 40, St. Enoch-square, Glasgow. 
SMALL ADVERTISEMENTS 
SITUATIONS, FOR SALE, &ic. 
Paass II., JII., LXVIII. 
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NEW AND SECOND-HAND 


BLOWERS & EXHAUSTERS|3 
FOR SALE. 


Two Sets Horizontal Double-cylinder BLOWING or EX- 
HAUSTING ENGINES, ggtinders 18}in. by léin. stroke, suit- 
able for electric drive. £1 ch. 

STEAM TURBO and EXHAUSTER, Rateau System, 
capacity 15,000ft. per minute. 

Baker's Pressure BLOWER, No. 13, 12in. outlet. £30. 

Roots’ — ER, Engine-driven, 10in. outlet, 3000ft. per 


minute. 
Ditto, alto, tn outlet, 4000ft. per minute, £75. 
“ Sirocco ” llin. outlet, 12in. inlet, belt-driven, with 


pulley 10in. by 6in., double standard. | £15. 
New Roots” BLOWER, belt-driven, 2in. outlet. £4. 
Ditto, ditto, Shin: outlet. 
Ditto, ditto, 2jin. outlet. £12. 786 ¢ 


JOHN F. WAKE, DARLINGTON. 


ELECTRIC PLANT 
FOR DISPOSAL. 


Magnificent 4504600 K.W. GENERATOR, 
Whitworth and Co., Ltd. compound wound, 250 Bovoits, B De 
lete with switch’ ies. £1400 





or ab Rw com) board an: 
estinghouse ALTERNATOR, cou, coupled t to Willans 
and Robinson Vertical Compound Engine ; volts. A 
very fine set. £500. 
c) S078 K,W. GENERATORS, Coupled 


and Co., Ley ite wound, Boe Volts, D.C. 


he Sale, One New 3in. Roots 


ee Weis one 4in. ditto; two Sin. ditto. All with 


fast and loose pulleys ; for my 
DI possi bearings, H. KING and CO. ogi? x eers, 
Nailsworth, Glos. rr) 





For Sale or Hire :— 


8 LOCO, TYPE — a agg steam wiNcHEs 





rin a 

6in. and 7in. cy = EATER, ion, ie 16 DUPLEX 
FEED COMP R 3M ik 
RECEIVERS HA 2 
SINGLE-TH ow CRANKSHA FTS and GEARING, C. 

and WROT IRON a ee 8 VERTICAL STEAM PUMP- 
ENGR RDS HES POL |" 

an NG TACKLE, an 

GENERAL CONTRACTOR'S PLANT.—A. C. POTTER and 
CO., Lant-street, Borough, London, S.E. 3049 





For Sale, Powerful Planing 


MACHINE, by Shanks, to plane 27ft. by 5ft. by ft. ; 
instant delivery. 
RIDDEL and CO., 40, St. Enoch-square, Glasgow. &12 ¢ 


Fes Sale, Second- ‘hand Locomo- 








lind ork: 
ome 130 ibs iret worki gon rer, Hop Yous, allt by Bibeon, 
Ss, Norfolk-street, 

Bowed, Ww. Cc. 
For Sale, Second-hand Vertical 

COMPOUND Ruston HIGH-SPEED ee a 
steam pressure, direct-coupled on one bed-p! we 4 x W. D. 
Genetetor.. shunt-wound, 230 volts.— oe 
Office, 33, Norfolk-street, Strand, W.C wate 





Whitworth Ltd., com: 
Machines coup! er by flexi em 
to run singly or in parallel. Complete with: switchboard and all 
accessories. 
-P. Siemens D.C. MOTOR, 440-500 volts, £425. 
4 440-500 volts. £200. 
OTOR, 15-20 H.P., 220 volts, rer 
new. 
plete Clarke, 

——— and Co., 165amps., 65 volts, rpm 

One Combined Automatic Highspeed VERTICAL ENGINE 


and GENERATOR, on one bed- by Westinghouse Co., 
—_ led to 30 K.W. six-pole Genarator, Tos volts, 350 r. a 
a 


JOHN F. WAKE, DARLINGTON. 


GAS ENGINES FOR SALE. 


Magnificent 500 H.P. GAS ENGINE, b 
direct — to X0 K.W. ALTERNATO 
180 r.p.m., 50 iods, 230 volts. This is very fine plant 








or Sale, Splendid Belliss- 


‘SILVERTOWN ELECTRIC GENERATING SET, 
100 K.W., 250-500 volts ; instant delivery. 
RIDDEL and CO., 40, St. Enoch 811 o 


square, Glasgow. 
or Sale, 





Theodolites, 


DRAWING INSTRUM 
CLARKSO: 


Fer Sale, Levels, 


peawine RESON S Soe nee GRCOND BARD, 
cae sare he road). 2003 6 


| For S Sale, Three Loco. Cranes, 


& 3%0-Ton OVERHEAD ELECTRIC, CRANE; 
Gas. ENGINE, 220 B.H. —; 7 oe 779, Engineer 








modern type, = excellent condition, of most 
Engine and oo 





will be sold lespenaaty it if desired. 
JOHN F. WAKE, DARLINGTON. 


For Sale :— 
BOILERS FOR SALE. 

One LANCASHIRE BOILER, 20ft. by 6ft. lin., by Ander- 
ton ; passed for 100 lb. pressure; only done four ears’ work. 

One CORNISH BOILER, 24ft. by 7ft., by Hutchinson ; passed 
for 80 Ib. ; done four years’ work. 

Three vey -Paxman Double-furnace Economic BOILERS 
each 15ft. tin. by 8ft. 9in., for og Ib. working — fitted 
with mechanical stokers ; capacity 7/9000 Ib. 2g hour. 

Four Crossley GAS ENGINES, 12-16 B.H 

One Cast Steel Independent Sectional SUPERHEATER, in 
—, sections, with all Pipes , valves, and fit tested to 

ay fa inch. yill superheat a _ feet per 
hour i > aes oe — << up to 400 


gs ary AMME éin. ” diameter 
crlinder, about ae E 
Set of P LATE BENDING ROLLS, 4ft. by 8in. 


SPEED ay ag oo py Epicyelic Co., 6 H.P., 1200 revs. to 


120, belt ley 2in. b 
ootntee REW PRESSES . by Boomer and Bosche 


Oo. patens 36in. by 24in., belt and chain driven, “fire oe Sin. 


GEO. COHEN, SONS and COMPANY, 
600, Commercial-road East, London. 
Telegrams : “‘Coborn, Step, London.” 20126 


For Sale :— 


PARSONS STEAM TURBO SET, 3500 K.W., 
1200 r.p.m., 200 Ib. to sq. in., with alternator field-rota 
Fae ae exciter complete ; 6000 volt maximum | 

capable of a vacuum 
hin. Veen 400,000 gallons of water per minute are being 
su pplied, complete with three-throw type air pump, 


y three-phase motor. 
350 KW. ALTERNATOR, three phase, 50 e9 cyclen, 
i P. ee 7. L.P. yw 


hey by B.T.H. Co., driven b 
mes by Bareiay, 26in. 

roke, fly-wheel 20ft. diam., ry fine set. 

200 K. W. GENERATING SET E Engine’ by Belliss 

3 Morcom, cyis. 8in. and iin. = 9in., and Siemens 
amo, compound wound, 380 r. 

TWO "MOTOR GENERAIING ‘SETS, by the 


Westinghouse Co., Motors 200 H.P., 480/500 volts, three- 
— 40 cycles, Generators 200 K.W., D. C., compound 


MOTOR-DRIVEN AIR af naga by 
Alley, McLellan, 400 cub. ft. capacity, 

ae 3-Yard END-TIP WAGONS, Patt. 8hin. 

LOCO. Shin. ¢ ie, léin. on © wheels coupled, 

ONE" WEIR “TYPE E PUMP, 94in. x 7in. x 2lin. 


R. H. LONGBOTHAM & CO., Ltd., 


WAKEFIELD, 
& AT MILBURN HOUSE, NEWCASTLE-ON-TYNE. 
Tel: 44 Wakefield ; 867 New 
Tel. Add. : “ Enginee: 2176 


r, Wakefield.” 
For Sale. 





ove: 














A Complete Set of 


Triple- oe Surface-condensing MARINE EN- 
GINES, constru by Messrs. Westray, Copeland and 
Co, under Lioyd’s te Bpectal Survey in 1882, and fitted in an iron 
screw mer. 

The machinery was we under Lloyd's Special Survey 
until 1904, since when it m comparatively little 
used, and is believed to be seat in good working er, 
capable of being re-classed at Lloyd's, subj oe to usual 0; 

and overhaul. The machinery is of N.H.P., cylinders 
254,38 and 63 by 45in. stroke, comprising cylinders, columns, 
-plate, thrust block, crank and thrust s) ing, — 
guides, valves, &c., also f bilge, air and circulating pu 
aud surface condenser, but not the pipe connections as fitted in 
the vessel, nor any auxiliary machinery. 

The lot is offered as it now lies on board the steamer lying at 
an English Channei all expenses and charges in 
connection with the dismantling and removal of the various 

must be borne by the purchaser. Any skylights, casing, 
or other parts disconnected, for access to the removal must be 
replaced as before, at purchaser’s —oe. All broken Pipe 
joints must be suitably blanked off by purchaser ai 
expense. The above ——- are believed to be anew, but 
are not @ purchasers must, satisfy 
themselves ou the ws points. 

Orders to view and/or offers to pegrcbene should be addressed 
to Z. M. 388, care of Deacon’s, 7, Leadenhall-street, E.C. The 
Vendors ,do not bind themselves to accept the highest BS any 


offer. 
or Sale, Air Receivers, 20ft. 


y Sft. Gin., Vd petaneti: one VERTICAL, att. by 3ft. 6in 
‘DERW OOD, 3, Queen-street, EC. 8196 








—A. wa 


For Sale, Chimney, 46ft. High, 


2ft. Sin. — a delivery.—A. thomteon 
3, Queen-street, E. 8i7 6 


Fer Sale, Four Ingersoll Air 
COMPRESSORS, two steam-driven and two belt-driven ; 
capacity 285 and 500 cubic feet respectively. 

RIDDEL and CO., 40, St. Enoch-square, Glasgow. 


Fer Sale, Four 3-Ton Electric 


Loco. CRANES, by Smith of Rodley, 4ft. 8sin. gauge, 
—A. UNDERW OOD, 3, + Queen-street, E-C. 








810 G 








immediate delivery. 
Hydraulic Pipes, Tested 


Fors: Sale, 
are inch. 7in., 6in in, and 3sin. 
Bg . Sis om —Apply, THOS. WAR Did, 


Silvertown, London, E. 


or Sale, in New ious 

HYDRAU Lic BALING PRESS; working peessure 

452 tor box 404in. by 264in.—For further particulars apply Sg 
MARTIN and CO., 52, St. Enoch-square, Glasgow. 








Office, 33, Norfolk- -street, Strand, 
Triple Expansion 


Fer Sale, Pri 


at 24in., 40in., and 67in. x 4Sin. strok 
Two SE BOILERS ks, about 12. bonnet by x lore. diameter. 
One about aft. ow ILER, 


~ 
apply THOS W" WARD. Lid, Shefeld. 768 o 
For Sale, Two Belliss Engines, 
iin x n. X_17i- oviinders, with 70 K.W. single phase, 50 
ee Fis 2200 volts, alternator.—THOMAS JOHNSON, re 


For Sale, Two Bennis’s Patent |! 


BOLTON STOKE second-hand, in good condition.— 
R. JONES, Brackley, No PS43 6 


Fer Sale, Two 5-Ton Mann's 
rye ‘CARTS, wheel and chain drive ger ey 
a both rcpabt ——— wens. condition. 
ITTAKER, ch, 16, 3  Park-arenue, 

Ives, Cornwall. 











LOCOMOTIVES & TRACTORS 
FOR SALE. 


10in. Foe 0 led LOCO., by Manning, Wardle, copper box, 
140 Ib. w £500, r . ~~ 


9in. y. Four-egupled LOCO., by Manning, Wardle, copper box, 

12in. Foereo 

Two 12in. Six-couph , by Hu _ Clarke, copper 

nd 
ni auge LOCO., by 28 reap Ciatice, four-coupled, 

9in. cylinders, new Co) r box and tubes, 1501b 

Bye 3ft. Gauge Lo ’ 
10 re s 6in. Gauge ‘LOCOS., by Kerr, Stuart, copper boxes, 


120 Ib. 
ur-coupled me grt FOR. Haden box, 120 1b. 2600. 
boxes, 140 Ib. w.p. er 
e 
by Bagnall, bin. cylimiers, 150 Ib, 
., new tu 
One ore Gauge LOCO., by Bagnall, 140 1b. w.p., 8in. cylinders. 


One ba gry! Sg by Wallis and Steevens, 5-ton, 
compound, 160 Ib. Price Pri 

One 3-Ton YORK IRE WAGON, 200 Ib. ice £225. 

One 10-Ton ROAD ROLLER, by Fowler. Price ea” 74a 


JOHN. F. WAKE, DARLINGTON. 
Machine | Tools in Stock for|/s 


NSTANT DELIVERY. 
Orders a Ministry of Munitions Approval. 





One 2in. American Plurality SCREWING MACHINE. 
Twelve 22in. WET TOOL GRINDERS, with wheel. 
Seven 6in. stroke SLOTTING MACHINES 

Three Yin. ag SLOTTING M ACHINES, 

Fourteen 64in. by 4ft. bed Com: —_ Rest HAND LATHES. 
One 9in. by Tote Gap Bed 8.8.5.8. LATHE, Second-han id. 
One l0din. by 10ft. Gap Bed 8.8 8.8, LATHE. 

One a by 12ft. fee ‘ht Bed SLIDING and SURFACING 


md-ha 
One Muir rb epindie D DRILL, 2in. dia. spindles, Second-hand. 
One Single-spindle Cleveland AUTO., gin. capacity, Second- 


hand. 
One smallest: size Loewe AUTO., three-operation, Second- 


One Fortuna 6in. capacity HACK SAW MACHINE. 
One American FILE SHARPENING Oy 

Several l4in. 2-spindle and 3-spindle DRIL 
One 3lin. and One 24in. Geared Scroll CHUCK. 
One 14 and One 4Ton 3 PULLEY BLOCK 


THE JUDSON-JACKSON COMPANY, LTD., 
50, Marsham-street, 
Westminster, 
London, 8S. W. 


7296 
Telegrams : Ozonistic, London. Telephone : Victoria, 5089, 


N ew Creosoted Sleepers.—For 


oft. x Sin. x 
See. 
J 





44in. SLEEP. in small or large 
tate number and place for de why —— 
eer Office, 33, Norfolk-street, Strand, W.C. 


cro anted for Marbles 


ffers 
for inseeetiote y — 


ey 

Two Horizontal satel STEAM E GINES, 7 and ELP. 

Positi CUPO MLA ESSURE. BLOW ER, two 
driving pt y, 9in. outlet, by Sam uelson. 

mesing Pa SEN SITIVE RILLING MACHINE, by 


Archdale. 
HUNY ana MITTON, Oozells-street North, a. 
6 








ROUGHING MILL ENGINE. 


(ne Pair Coupled ( (Side by Side) 


Mopeumienting ROLLING MILL ENGINES, Sone 
Sp. aS stroke, for a working of 80'Ib: . 8q. in., 
1200; fitted with, slide valves. steam reversing 
Laenaalh cranks, tail end trunk guide, an , 
above bas mad drive may be taken from either end ta 

8! . removal.—Inquiries to SECR. 
Eaeenavon ¢ Co, oie, Blaenavon, Mon. 


Ons Powerful Economic Multi- 
Oy nis (SECOND-HAND), 9ft. 9in. dia. 

lb. w.p. DESPATCH 
PSON, Boiler Works, 





table for 


Setebra tat BOHN THO. 
@ 





For Sale, Two 8 N.H.P. Single- 


CYLINDER PORTABLE ENGINES, -fitted eae 
and Co., Ltd. ; have done 


expansion 
783, Engineer Office, 3, — 


2 
very Prlittle work — 
street, Strand, W. @ 


Fos Sale, Various Quantities of 


MANGANESE BRONZE, BRASS and YELLOW 


TUBING ~ x Sin. dia. ; also some 3 per cent. NICKEL 
STEEL BARS up to 4in. dia., and a quantity of pela 
HEXAGON BOL’ a SET PINS up to gin. dia., Bright 

and Faced NUTS up to 2in. dia. 
oe PS41, ‘Bogtneer Office, 33, Norfolk-street, fed, 


vey, 








Po Sale, Ventilating Fan, by 


Walker Bros., and PLANT. roximate oa 4 
8,000,000 cubic feet per hour. Diamete ‘an 20ft., — 
sey includes One B.T.H. Induction Motor, 3 25 cycles, 
78 1.H.P., volts 5000, amps. 18, 294." Also une heavily- 
bat D.C. Motor, by Siemens. Compound wound, 4 poles, 
volts 500, amps. 120,80 1.H.P. With sundry accessories, = 
sisting of starting "switch, &c.—For further particulars and 
— wang address 777, Engineer Office, 33, apis | Is 
ran 


Fe Sale, 1lin. Stroke Shaping 





MACHINE, 5ft. long, fitted with 2 tabi a 18 a 20in., 
brake petrol nine: —Address, GRIMS and CO., 
Be Hg Leices' 780 o 





For_Sa Sale, 30 K.W. ., Generating 


lies, Compoun: sons: .C, ogee ton 100 
—_ S WILLIAMS a SON 7, Quee. Vietoris-atree t, 
G 


Fer Sale, 40 B.H.P. Diesel 
Vertical Single-ylindor OIL ENGINE, Warme patent, 
nearly new; can be as left off work. von, to save 
removal.—WILLIAMS MS and SONS, 37, Queen Victoria-street, 
London. 797 « 


Fo: Sale, 120 K.W. Generator, 


belt ~) 100/120 volts, 1000 amps., 350 r. pa ™.; immediate 
IAMS and SONS, Queen Victoria-si 








oney- —WILL: 


LATHE FOR SALE. 


Massive 16in. , a LATHE, S.A.8. and 8., faceplate 
milli Ting attachment Pad rae 


fable compensa slide rest, five-speed cone, overhead gear. 
JOHN F. WAKE, DARLINGTON. 


fy be Sold, 30 H.P. Compound 


Ag ate * STEAM ENGINE, by Robey.— iy 
R. EVE and SON, St. Paul’s-square, Bedf Beat. ater es 

















PUN CHING & SHEARING 
MACHINES & ROLLS FOR SALE. 


Vv fine Double-ended Aye aang a! and SHEARING 
MACHINE, Bin. ga) seig t about 15 tons, This machine 


is new and ready for nf 

Hydraulic Lever PUNC se 7 HINE for plates up to 
lin. thick, stan ith P. 

Hydraulic ore — NCH PRES for holes 9-l6in., plates jin. 
thick, 18in. exp, 24in. 

draulic Lever SHEARING MACHINE for plates jin. 

thick, 18in. gap, 24in. ram 
These three Fielding and Piatt. 
Double-ended PU nae 5 and SHEARING MACHINE, 


steam driven, punch 24in., shear 20in. 
itt itto, = 27in. and nd oin., with angle cutter 


One ditto 
attached. 
Strong PLATE EDGE epine MACHINE, 
with five screws; length bed, 17ft. 8in.; travel, 14ft. 


£160. 
Set Heavy PLATE BENDING ROLLS, with Vertical 
ietine for + Three rolls, one fixed and two removable, 
b 
Set cary PLATE BENDING ——s Smith Bros. 
Rolis L6gft. long. Top roll 24gin a bottom rolls 184in, 
massive rolls, first-class EF bry approximate 
Seight 50 tons. 785 @ 


JOHN F. WAKE, DARLINGTON. 


RAILS. 


250 TONS OF GOOD RELAYABLE 
STEEL FLANGE, 


from 14 lb. w 
suitable for 
SUIT 





about 74 Ib. 


Quantity of BUG cuHeap HA RATES ah 


B. “- ‘RENTON AND Co., 
Market-place-buildings, High-street, Sheffield. Spl 300 

STEAM AND HYDRAULIC ae 
Horizontal Tangye D lad oy PUMP, 18in. steam cylinders, 
13in. pum: in fine condition. £170. 

Ta ngye Vertin! SP SPBCIAL PUMP, 300ft. series, cylinders 
Win ok ps 10in., stroke 24in. £75. 
Two Gwynne Vertical COMPOUND ENGINES, ied 
) peg centifrugal pumps, 16in. delivery, fine condition 
CENTRIFUGAL PUMPS, 6in., 6in. and 8in, outlets, at 
iw 


ices. 
HYDRAULIC DU: PERS ak 5 he! nae aides 
12in. by 10in. stroke, rams 2in. dia., 1500 1b. pressure. 


JOHN F. WAKE, DARLINGTON. 
a Boilers, All le a 


Cornish, Laun Field- | 
ers, Feed-water 
GRANTHAM 1 BOILER & CRANK to" Oita. oe: 2 




















EFREE 


AND OTHER 


INDUCEMENTS OFFERED TO 


BRITISH SHIPBUILDING FIRMS. 


LAN I> 





HE Corporation of the 
inducements to Briti: 


Railways. Ferry to 8. shore of St. Lawrence. 


can accommodate any size vessel afloat. 


sperous town of Three Rivers, Quebec, offers free land and other 


Shipbuilding Firms. 
Maurice River, at head of tide water of the St. Lawrence, halfway between Montreal 
and Quebec, connected with the Railways of the C.P.R., G.T.R., D. and H., and Intercolonial 


points. Fine harbour, two miles of wharf, mostly concrete. 


In close proximity to raw material, abundant labour—strikes unknown. 
Further details willingly supplied. 


The town is situated at the mouth of St. 


Daily steamers to Montreal, Quebec and other 
Water has depth of 50 feet, 





Write to-day to:— 


Lieut.-Col. C. P. PELLETIER, Agiah Gemedt for Quebec, 36, Kingsway, London, W. fog 
W. Jos. SHEA, Industrial Commissioner, i thes Rivers, Province of Quebec, Ciaale, 














STEAM ENGINES FOR SALE. 


MPOUND ENGINE, 
+ 26in. by 32in. stroke, 
fly-wheel 11ft. by 


JET CONDENSING 
2lin, by 24in. 


18in. 
£250. 
26in., 


26in. 
with 


a 














— and 
JOHN F. WAKE, DARLINGTON. 


teel Rails—Immediate Deliv- 
Second-hand B.H. and FB. STREL RAILS 
CHAIRS, POINTS and CROSSINGS.—Send 
705, Engineer Office, 3, Norfolk strect, 








ERY of 
FISH- cher 
equlreme 


115 HP. Motor, by the Phenix 


Co., Bradford, _ volts D.C., with rope pulley and 


125 Be a | P. PROTO Mains and Platt, 200-240 volts D.C., 


490 revs. Both in for im moo 6 
HARRY H. GARDAM and CO.. Ltd.. STAINES. 


Bagshaw’ sW mo jron Pulleys, 


as oe , Sorettenens Sports are the stro: 
chea) 4h aege 
ub list, containing market. 9 Fo a 
power b 


ion Ol 
y whl, —J. BAGSHAW 
tad SON: 'S, Li Seg Be sang Batley, Pekahire. Gel 


The WELDLESS STEEL TUBE CO., Ld., Birmingham 
Telegrams: “ Weldiess, Birmingham.” 
mal Makers of WELDLESS STEEL TUBES or Water 





t, 
ven. 





Locomotive Boilers, Superheaters, Shafting, 
Hydraulic Work, Boring Rods, &e. 


TRADE MARK. 


CRAVENS LIMITED, 


RAILWAY CARRIAGE AND WAGON WORKS, 
DARNALL, near SHEFFIELD. 
‘Manufacturers of 
Every Description of RAILWAY CARRIAGES, WAGONS 
TRAMCARS, IRONWORK, WHEELS, and AXLES, 
BRASS AND IRON CASTINGS, &c. 
Wagons Built for Cash or for sas Payments. 

Prices and Specifi 


THE GLASCOW RAILWAY 
ENGINEERING COMPANY, “T°. 


GOYAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES, 
CARRIAGE AND WAGON IRONWORK, also oe 
STEEL AXLE-BOXES. 


RAILWAY & TRAMWAY SPRINGS 
to British, Colonial, Indja-office Specifications, &c. 
GRIFFITH & SONS, Ltd., 
Sheffield. 
sea Steel and prring eka Savile Street, East. 


i Denk 8.W. 
‘iors ade 


Tu 


4147 














ria Street, W Westminster, 
Radice Gait ‘Sheffield. 
Telephone No. 4680 (3 lines). 


BSTABLISHED 1861. 


HARRISON & CAMM, Ld. 
Chiet Works and Offices: ROTHERHAM. 


WHEELS & AxLES 
With Cast or Hydraulic Forged Naves. 


Wagon Iron’ Castings, RAILWAY WAGONS 
(in Steel or Timber). 


THE GLASGOW ROLLING STOCK & PLANT WORK 


HURST, NELSON & CO., LTD. 


Builders of RAILWAY other desertptlon of ~— Se way 
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ELECTRIC CARS and ev rt ae 
and TRAMWAY ROLLLN' 
Makers of Wares, Axtes, Raruwar | ph a Foraine, Surra 
Worx, and Irow and Brass Castixos. 
Office and Chief Works: MOTHERWELL. 
Office: Gordon Cham Korg i Street. 
London Offices : 14, Leadenhall E.c. 


See iustrated Advt. this week, page 33 30507 


LOCOMOTIVES IN STOCK. 
KERR, STUART & CO., LTD., 





Jain, te ott at Sun Apply py to KERR STUART 


we nyo 508 


P, & W. MACLELLAN, LTD., 


CLUTHA WORKS, GLASGOW. 


Manufacturers of RAILWAY hg and CARRIAG -, 
IRON and STEEL S: rg PIKES, 
other PERMANENT WAY (TERIAL, B IDGES, and 


ROOFING. 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description. 


Chief Offices—129, Trongate, Glasgow. 
Registered Offices—108a, Cannon-street, London, E.C. 


G R. TURNER, LL”: 


Manufacturers of all descriptions of 


IRON AND WOOD FRAME WAGONS 








For Home, £ Fore Pipi 
Le eet n pid WAY Bagg! 
Colliery Sereening sae 


Chief Works & Ones: saneieraneS e NOTT iene 


London Office: Sanctuary 
See Lilustrated Advt. ioe nls in enh matt eb on page 8 















cine ron or 


If oF pen want steam —< 
to quote. 


jlers at short notice 


Hindley Engines 


have areputation for reliability & efficiency 
E. S. HINDLEY & Sons, 


Vicrorta Srreer, 
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Fine Lever 
“ Louis 


AS OTHERS SEE US! 
45, Ashvale Road, 


a Tooting, 8.W. 

iia = S * agi the ha from you rr ad 
si in E \ HAS K 

oop ‘ ME.— v ioe wai 








offered to you, and—at a lower price than th 
clumsy, single- ‘action watches offered by the ORDINARY retail houses. 
ovement—Tested for Home or Colonial Wear. Beautifully 
Made XIV.”"GOLD-FILLED CA 
pools the Beauty of Gold, all the Solidity of Silver. 
The ** Master” Engineer’s Watch. A Magnificent Investment. 
In beautifully finished, thin-type Gun-metal Cases—65s. 


GUIDE BOOK s “Watches Chains, Rings. &c., 
IT MAY SAVE YOU POUNDS 


H WHITE “E2\P5° 104. MARKET S$? ewiss 


INVALUABLE ° ° 
Be ee pe 
LEROINGER “cae | 
the strength and 

solidity of Silver. 


LY gt receipt of £4 : 14:6 

White Ma fg. Co., 

ed a mail to your ad- 

dress—in perfect working 

order, their New Louis 

XIV. "Style Indepen tent 

Centre - Seconds. It is 

cially desi to meet 

e@ PECULIAR NEEDS 

and REQUIREMENTS of 
-Engineers. 

It is a Watch no 
Engineer can really 
afford to be without. 

It must prove of constant 
and invaluable _ service. 
Consider the convenience 
— value of an INDEPEN- 
DENT CENTRE-SECONDS 
a. beautiful fly- -back mechanism which 
notes and records with complete _relia- 
bility intervals of time to the 0th part 
of a minute—which may be at ome 
RECORDED and noted INDEPEN- 
DENTLY OF THE TMME-KEEPING 
MECHANISM! Such is the watch 
e old-fashioned, 


SES.—Guaranteed for 10 


COLONIAL ORDERS engage special att’ ntion. 
Watches are carefully adjusted for particular climates. 
Clients secure Watches and Jewellery of the best 
class at an almost incredible saving as compared 
with Colonial prices. 


post free anywhere, mentioning “ Engineer.”’ 





Wakefield Patent 
MECHANICALLUBRICATOR 


4, Saturated and Superheated Steam, 
” Gas & Oil Engines, Air Compressors, &e. 





NOW FITTED WITH 
WAKEFIELD LUBRICATORS. 


~~ 20,000 «i 


. < WAKEFIELD & CO., 
Wakefield House, Cheapside, London, E.C. 





























K145 _ 


MANCHESTER 








DREDGING ag 


FLOATING CRANES. 
BUNKERING VESSELS. 


“ASQUITH” DRILLS for 
WALUE, OUTPUT 
& DURABILITY. 
Enquiries Esteemed. Good Deliveries 
Wm. ASQUITH, Ltd., 
Highroad Wells, Halifax, England 


COAL 


WERF CONRAD, 




















SCATOSCALO: Pneumatic Tools for cleaning ALL TYPES of 
Water Tube & Lancashire Boilers, Evaporators, Economisers, &c. 


Catalogues free on application to :— 


FRANK GILMAN, Ji. 


Lightwoods Hill, 





K268 
BIRMINGHAM 











( WHALE OIL | tor recmca, euros 








ANNEALING, HARDENING, &c. 
MEADE-KING, ROBINSON & CO. Liwerpool. 


Spl 3060 











“Bishop’s @ Adamant” 


TRADE MARK 


“ Gauge Glasses “ 


NEVER BURST. 
WILL RESIST THE HIGHEST STEAM PRESSURES KNOWN, THE GREATEST HEAT, 
AND ALL VARIATIONS OF TEMPERATURE. Spl 3031 


Teeeams: § & (, BISHOP & CO., St. HELENS, LANCASHIRE. "s72%s2* 


No. 63. 

























HAMMERED 
CAST IRON 
PISTON RINGS 


The Standard Piston Ring 


(By_the Davy-Robertson Premier Works 
Process). Don Road, 
All sizes from 2}in. SHEFFIELD. 
to 72in. 
Special Piston Ring Iron. Telephone No. 2149 
Quick Delivery. 5 
Low Prices. Sp 5147 








FOP SALE. 


TWO 40-ton CRANES 


(Steam Titan). By Srormsrt & Pitt, Ltd., Bath 
Ca pe: 40 tons at 50ft. radius and 14 tons at 
1 radius. Gauge, 24ft. Wheel Base, 2é4ft. 
Brected and in Excellent Condition.—Apply, 8. 
PEARSON & SON, Ltd., of 10, Victoria-street, 
Westminster, S.W. 886 G 


ROBERT STEPHENSON & CO. 
Locomotive Builders, DARLINGTON. LTD 
London Office Sanctvary Hovse, Westminster. 
LOCOMOTIVES *, "2 c0:=" 
ee er Pope ste Vicks oa 
adene Ah bth Raltion, Engineering Standards, 


engineering "Tel 
and next week. Gx? 


See our Tuatrated Advert. 
EJECTOR - CONDENSERS 
and all Ejector and Injector Apparatus. 
MORTON EJECTORS COMPANY, 


70, Wellington Street, Glasgow. 
See Illustrated Advert. every second week. sm233 



























Civil Engineering 
( Electricity 
Engineering 
. Draughtsmanship 
| Cinema Work 
Study | Wireless Telegraphy 
Marine Engineering 
Mining 
Each of these little books is full of useful formule, 
hints and notes, etc. you are interested in 
the study of either of these subjects we will 
give you one of these little books FREE. 
Write for the one you are interested in. 
Send 1d. stamp to cover postage. P6503 


(E.R. Dept.), THE BENNETT COLLEGE, SHEFFIELD. 






How 












the SELSON ENGINEERING COL? 





DOUBLE END DISC GRINDER 
= SG inch 


WITH SELF-CONTAINED EXHAUSTER 
AND DUST HOODS. 


Draws all dust, dirt, and emery grit into a 
bag at. back of machine, entirely obviating 
the nuisance and damage occasioned by 
flying particles. 

Great saving effected when grinding brass or 
other expensive metals, as the particles can 
readily be separated. 


One Swinging and one Lever Feed Table, the 
latter with Micrometer adjustment. Both 
are adjustable angularly and vertically. Size; 
13in. by 17#in. 


IN STOCK. 


Also varied selection of smaller Disc 





Grinders, Tool Grinders, Cutter 
Grinders, Drill Grinders, Surface 
Grinders, &c. T154 


85 Queen Victoria Street. LONDON.E.C. Works: Coventry. 
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TD. 


HENRY SIMON 


GRAIN HANDLING ENGINEERS, 
20, MOUNT ST., 


MANCHESTER. 


SACK HANDLING 
MACHINERY. 


“SUPER-SCREWOL” 


Soluble Oil 


NO RUST. 








K 
“STERNOL,” Contractors to War Office, 16, Finsbury Sq., London, E.C. 














PORTABLE SACK PILER 
Saves Labour. Expedites Work. 
Reduces Cost. 
Increases Capacity of Warehouse. 
PORTABLE PILERS CAN BE SUPPLIED TO SUIT ANY CONDITIONS. 


ALSO SPIRAL AND SERPENTINE SHOOTS, 
ELEVATORS AND CONVEYORS FOR SACKS. 


MECHANICAL AND PNEUMATIC SHIP DISCHARGING PLANTS. 
GRAIN HANDLING APPLIANCES OF ALL KINDS. 





N82 














=a 
For quickly and economically moving large quantities of water, semi-fluids, &c. 
POSITIVE ACTION. HIGH PERCENTAGE OF EFFICIICNCY. 
NO VALVES TO GET QUT OF ORDER. 
Largely used by Dyers, Brewers, Paper Makers, Sugar Refiners, Soap Makers, &c. 
Telegrams—Drum, BRADFORD. Were ror Drscerprive OaTatoeug No. 50. Spl 1115 


DRUM ENGINEERING CO., 33, BROOK ST., BRADFORD. 











BRITISH 
MANUFACTURE. 


SOLE MAKERS OF 


GRANDISON'S PISTON TYPE LUBRICATORS 


WITH ONE OR MORE SIGHT FEEDS. 


ALSO MECHANICAL LUBRICATORS (Adams’ Patents) 
for Steam, Gas, and Oil Engines. 











WALKER BROS. (WICAN) 


LIMITED, 
Pagefield Ironworks, WIGAN. 








‘‘Indestructible’’ Type 


VENTILATING FANS 


For Steam or Motor Driving. 


Easy Means for Reversing Air Current. 








Four-Cylinder Triple Expansion Engine with Corliss Valve Gear. 


Exhausting Capacity to Date— 
OVER 100,000,000 CUBIC FEET 


OF AIR PER MINUTE. 
AIR COMPRESSING, WINDING, 
GENERAL MINING MACHINERY. 


AND K319 © 








agse-4 The Steam Cylinder Lubricator Co., Ltd., 


Gordon Works, Lower Broughton, MANCHESTER. 812 
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TH 


LONDON OFFICE: 


St. Stephen’s House, 
Westminster. 
AUSTRALASIAN 
OFFICE : 


J. G. Gilbert Lodge, 
bexas 


SOLE AGENTS: 


EGYPT. 

Tuos. Coox & Son, Lap. 
Catro. 
ALEXANDRIA. 
Kuarroum. 

INDIA. 

Buran & Co., Lap. 
Calcurta. 
BomBayY. 

Mapras. 


ITS 
SETTLEMENTS. 


Tue Borgo Co., Lap. 
Sine apors. 


goths 


1°19 POUNDS OF COAL PER B.H.P. PER HOUR. Spi5106 


ag RICHARD GARRETT & SONS, L!9, tHe works, LEISTON, ENGLAND. 














NEW CONVEYOR Go. L™ 


SMETHWICK, BIRMINGHAM. 
Telegrams: Aptitude, Birmingham. Telephone: 50 Smethwick. Glasgow Office: 90, Mitchell St. 


Proprietors of the MIDLAND ENGINEERING CO., Birmingham. 


MANUFACTURERS OF ALL TYPES OF 


Conveying & Elevating Plant 


COOLING AND CONDENSING PLANTS 


As‘supplied to the Principal Corporations and Leading Firms 
in this and Foreign Countries. 


CRAIN PLANTS, COAL¢ASH PLANTS 


Steel Structures, Bridgework & Hoppers. Chains, Buckets, Wheels, &c. 
Contractors to the Government and to Prin«ipal Corporations at Home and Abroad. 
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PUMPS For ALL DUTIES 


All our Pumps are made of ‘the highest 
quality materials, and the finest workmanship 
is putintothem. Please write for our Booklet. 


Our Staff of Engineers is at your service to advise on 
any matter relating to the displacement of water in bulk. 


yi manufacture Turbine Pumps (for high and low lifts), 
Centrifugal Pumps, Medium-lift Pumps, High- lift 
Single-chamber Pumps, and High-lift Multi-chamber Pumps. 
Any Capacity—Any Head—Any Speed. 
One of our customers—the Manager of an important Colliery in Wales 
—informed us that @ high-lift Pump supplied by us in 1914. had been 
in operation for 13 months, and had cost only 2d. for packing and a 
few pence for lubricating oil. He considered he had saved the entire 


cost of the pump and motor out of what he would have had to pay 
for repairs and labour in connection with his previous steam pump. 


(Tather « Diatt 


Park Works, Queen Anne’s Chambers, 


MANCHESTER. . LONDON 
* gpl 5140 ! 








WE GIVE PROMPT DELIVERY OF 


LEATHER WASHERS 


For SHELLS and other MUNITIONS. 
BELTING and all kinds of Leather Parts for Engineers. 


H. J. STEVENS & SON, ,.@ir*eor:, 121, New North Road, LONDON, N. 


9 to H.M. Govt., 





K355 








USE FA IRLE Y’ S 3 TEEL wherever pews quality is of 


JAMES FAIRLEY & SONS, of siRMINGHAM & SHEFFIELD, are makers of highest 
qualities of a & —— (ACID) STEEL in RODS, BARS and FORGINGS. 
They t y in HIGH-SPEED TOOL and other ALLOY STEELS, and are noted 
for the some oF these ry of their CARBON STEELS for tools of every description. 
HEAD OFFICE :—Old Mint Stee! Warehouse, 9 and 10, Shadwell St., BIRMINGHAM. G342 























Steel Joists in Stock from 2% x 7% to 3 x 1éin. 


L COMPOUND GIRDERS, STANCHIONS, 


Telegrams—Aiax, Manchester. 


Cc. DUN BKERLEYW « Co. Eup. 


JOISTS IN EVERY LEADING SECTION FROM STOCK OR FROM WORKS. 
&c., RIVETED UP WITH DESPATCH FROM STOCK MATERIALS. 


Channels, Flitches,' Angles, Tees, Shafting, Bars, and Large Assortment or every description of Iron and Steel required in Engineering — 


Telephones—6490 (4 lines). | Seetion Book on Application. 





Y Offices & Warehouses: STORE ST., MANCHEST ER. 
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MERRYWEATHERS’ patent STABLEFORD & CO, 
Water-Tu be Site BOILERS. a 


5 H.P. to 250 H.P. RAILWAY CARRIAGE AND 
WAGON BUILDERS, 
For Home and Foreign Lines. 


BRAKEWORK, FORGINGS, CASTINGS, &c. 














FOR COAL, WOOD, or OIL FUEL 














The Ideal Boiler for emergencies Telegrams—Stableford, Coalville. 

and for all cases where Light~- 

ness, Portability and Small Bulk Registered Office: 

are essential. 26 & 27 Exchange Bidgs., BIRMINGHAM. 
Tel., Stableford, Birmingham. Midland 74. 








A large user of Merryweather 
Boilers in the East says: “They 
are easily worked and kept in 
aor order by native labour. The 
~ Boilers were used under very 

This haa emi cal th for. the lightness and severe conditions on bad water : 
and for long periods.” Sturt vant Engineerin =a Ltd., 
ESTIMATES SUBMITTED. 147, 3 ved Victoria Street, London. 

Merryweather & Sons, Ld., Fire Engine Works, Greenwich, S.E. London. *?!* ; 























HARTNESS 
























FLAT TURRET LATHE. = soem BULLIVANT AND C0., LIMITED 
Now built in two sizes—2} by 24—12in. swing and 3 by ee ee ee » Steel Wire Rope Makers. 
a Ti BULLIVANTS’ AERIAL ROPEWAYS, Ltd., 





72, MARK LANE, LONDON, EC. Spl61% 
Works: Muiwau, E. Tel. : 2108 Ave. (3 lines). 





JONES & LAMSON MACHINE CO. 








= 
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“Jubilee Buildings,” * > 
OF OEE LDUDON. Geb ems 7 uma fy al : The Baldwin Locomotive Works, 
. K 4 f PHILADELPHIA, oe U.S.A. 
sma rores) FREDCBRABYaCe: ots. | tere. 


“Baldwin, Philadelphia ;” ‘ Fribald, London,’ 
See illustrated advt. last and next week. Spl 6144 


RELIABLE 


Apply 
H. COLTMAN & SONS, 


TMAN & TANK MAKERS 


veusimonaven Lo 
H.W. KEARNS & 60., iD. FE yn nA 



































4 Sarpy. 
vinta ana saideneaaianis. WROUGHT IRON PLATE WORK, BLACK OR GALVA wcemed a ) 
Tel. No. 221, Altrincham. STEEL CHIMNE Y AND VENTILATING SHAFTS, @Ce si. » sil 
See our Ilustrated Advertisement in issue of June 9th. sian 
CROSBY DIAMOND TOOLS FOR ent — mo auswTance 
SPECIALITIES. ; _. TO FLOW. on 





See AoventisemenT Next Weex, BRITISH STEAM SPECIALTIES 


Street, LEICESTER. .p 





CROSBY,YALVE & ENGINEERING Co. Ltd. 


147 Quecn Victoria ST., Lonpon, E.C. 








































Precision Hobs 
for Shell and Fuse Work 



















UR Manchester Works are turning 

out large quantities of these Hobs 
for thread milling work on shells and 
fuse parts. While the large number of 
orders on hand preclude us from offer- 
ing delivery from stock, our output is 
rapidly increasing. We refer to them as 
Precision Hobs on account of the excep- 
tional quality of the article we are 
turning out. We can assure all who are 
doing thread milling work that these 
Hobs will give the finest possible service. 




















CHARLES CHURCHILL & CO.,, Ltd., 
9-15, LEONARD STREET, LONDON, E.C. 
Birmingham, Manchester, Newcastle-on-Tyne, Glasgow, Bristol. 


CHURCHILL 
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BUCKET DREDCERS SUCTION PUMP 


teat ha an AY : 4 DREDGERS 
at ae Fa Foie ion pr 
Qcurte TRAILING SUCTION 


BUCKET & PUMP 
rs ngotl B HOPPER ~ HOPPER DREDGERS 
























ROTARY CUTTERS for 


CLAY and HARD MATERIALS. 


i he es Sai New Buckets, Links, Pins, Gearing, &c., 
HOPPER BARGES, TUGS, supplied for existing Dredgers. 
AND FERRY STEAMERS. 
inane ane London Office: 


Established 1878. 9, FENCHURCH AVENUE, E.C. 
Spl 7022 


FLEMING & FERGUSON, Ltd., PAISLEY, near GLASGOW. 


ROBINSON 






































y Woodworking Machinery 


ROCHDALE ing. 

















WATER COOLING TOWERS. 


cE THE PREMIER COOLER & ENGINEERING CO., LTD., 
OIL SEPARATORS. ae’“LONDON, Sw. ne =U ATR FILTERS. 











SIR JOSEPH JONAS, 5, COLVER& Co., 


MANUFACTURERS OF 


CRUCIBLE CAST § STEEL ceition 
NOVO SUPERIOR STEEL) ;,. = 


(For Hard Materia 


NOVO STEEL - - -| Sei 


Siemens-Martin Steel, Nickel Steel, Sout 
Nickel Steel & Alloy Steel for all purposes. 
Cold Rolled Steel, Wire, Files, Hammers, Saws 
and Mining Toc Is. 


GRICE-GRICE &SON tun. 


CONTRACTORS TO HIS MAJESTYS GOVERNMENT 


BRASS & COPPER, LOCO & CONDENSER 














Continental Steel Works and N89 
Novo Steel Works, SHEFFIELD. 




























requirements. 
A COPY OF OUR 


- 736pp. CATALOGUE 


WILL BE GLADLY SENT UPON RECEIPT 
OF APPLICATION FROM ENGINEERS. 


ll personally. py oe 


W. H. Willcox & Co., Ltd. 8 | Rik OA 2. 
32 to 38 Southwark St, LONDON, S.E. : = Seite 
graph ; “ Willcox. Southwark St: 





EJECTOR or WATER RAISER. 





LEATHER BELTING 


— 
INJECTOR. 


WILLGOX'S 





“JOINTITE” JOINTING. 












—— INSERTION 
d other Joi ut to an 





Write, Phone, Wire, or ca 





























MANUFAOPURED BY 


GEORGE ELLIOT & CO., Ltd., 
Works: CARDIFF. Oflce: 16, Great George Street, Westminster, London, 









Lang’s Lay Wire Rope, partly worn. 














Vill 
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SEAMLESS COPPER JOINTINGS. 


Any Size. Any Shape. Cut from Solid Sheet. Machined all over. 
CAN BE CONSTANTLY RE-USED. DO NOT CHAR, CORRODE, EAT AWAY, OR ADHERE TO 





FLANGES. NO RED-LEAD OR OTHER FILLING! 
: © 
{ E RY 
: A a " ; < 
“a a ra) Sd wi -) é < ) co YW 
$ 4 : 4 4 , : . “ > 
cal z © z = z @ z z 2 2 @z z dS 
z 
-<@-@:V:O: AtHi:% 2 G2: 
5 Fs 7 a 5 5 5 5 & 5 . 
¥ ¥ es Y 7) rT} fT) vu 3 
uw o w ua u w w w ul w 
” a “a ” ” ” a ” n “ $ 


e a 


{0 


59 BERNIRS ST. LONDON 


DNF 





For Cylinder, Valve-chest, or Mud-hole Covers and all 
High Pressure Joints. Applied and removed without use of tools. 
Avoid CAST or STAMPED imitations. 


HULBURD ENGINEERING CO. LTD., 


Contractors to H.M. Government. Brass Founders and Coppersmiths. 
ST. BENET CHAMBERS, FENCHURCH STREET, E.C. 


GALLOWAYS 


LIMITED. Telephone: 6812-8-4 Central. MANCHESTER. 


LANCASHIRE, GALLOWAY 
& WATER-TUBE BOILERS 


WRITE 





8026 











FOR PARTICULARS. 























/ 






















Rubber Belting for Driving and 





The Aim 


of all users of commercial vehicles is to keep down running costs, 
and in this Tyres play a very prominent part. 


To be constantly delayed by tyre trouble means not only loss 
of time and temper, but loss of money. : 


Our aim in producing Clinchers has been to produce a tyre 
which will reduce tyre troubles to the vanishing point. We have 
appreciated that the only way this can be done is to use the highest 
grade of materials backed by scientific processes of manufacture and 


skilled labour. We have done this and the result is 


NORTH BRITISH 


(LINCHER 


SOLID RUBBER 






Clincher Pneumatic Tyres for 


Conveyor purposes. 


BAND TYRES 


WRITE FOR ILLUSTRATED PRICE LISTS. 


Valves, Washers, Packing, &c. 








The North British Rubber Co., Ltd., Castle Mills, Edinburgh. 


Motors, Motor Cycles, and Cycles, 


Hose of every description. 








(B1189) 
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TANGYES Lb srenvonsn 


MAKERS OF .- . 


HIGH-SPEED 


MACHINE TOOLS. 














8iin. HIGH-SPEED LATHE. 
arranged with Square Turret and Hollow Spindle. 


HIGH-SPEED LATHES 


MAXIMUM OUTPUT. 








24in. HIGH SPEED LATHE. 


Telegrams—TANGYES, BIRMINGHAM. v190 No. 503 A 











RIVETTING 
PLANT 


Small Air Compressor and Pneumatic Rivetting ER-1.—Horizontal Straight}Line Belt-driven Air Compressor. 
equipment, such as are now being installed for 
the purpose of rivetting bases of H.E. Shells, are amongst the many specialities of the Ingersoll-Rand Co. 


Quick delivery is imperative, and as we carry large stocks of Air Compressors of both Belt and Steam- 
driven types, we are able to meet the urgent requirements of Munition Factories. 








Ingersoll-Rand Air Compressors are built for all capacities up to 9000 cubic feet per 
minute, and include designs for Steam, Belt and Electric Drive. 


Inasmuch as the Company has been for over forty years the largest builders of Air Com- 
pressors and pneumatic plant generally, customers are assured of securing equipment in the 
design and workmanship of which the experience gained in this long period is embodied. 
No detail is omitted which would tend towards long working life, high efficiency 
and economy in operating cost. 


Ingersoll-Rand Pneumatic Chipping and Rivetting Hammers and Metal Drills.are 
used by the laryest Shipbuilding and Engineering concerns in the United Kingdom. 


~ INGERSOLL -RAND =: 


165, QUEEN VICTORIA STREET, @41 


Ingersoll (Cent.), London. LONDON > EC. mumnensace city 
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THREADING SHELLS > 


on Arundel Thread Millers is a quick, accurate and 
easy process that can be handled by female and 
semi-skilled labour. Threads are cut in one revo- 
lution of the work. 











Machines can be furnished complete with chucking fixtures and cutters for 
handling any size of shell body or shell part up to and including the 12in. size. 


We also carry a large stock of Arundel Thread Milling Cutters for use on 
these and other machines. Threads, 14 per inch; Diameters, 17/gin., 17/i¢in. and 
1'sin.; Lengths of threaded portion, 1.714in. and .857in. Ask for full particulars. 


Sole Agents— 


ALFRED HERBERT LTD 
COVENTRY. 


MCKENZIE & HOLLAND LE: tucinvccss 2 conreacross 


AUTOMATIC TRAIN STOP 
and Audible Locomotive Cab Signal. 

















Signal Boxes. 

Level Crossing Gates. Parker’s Patent 

Lat Steel Towers and Masts. 

masour deanebe. FOG SIGNAL and PLACER. 

Long-burning Lamps. 

New ‘‘ Over-Rail” Lock-Bar. 

Patent Sisal Wire pBinders and New and Improved 
‘elegraph Wire * 

Eleetrieally-operated Distant Signals. BLOCK INTERLOCKING 

_ Soe INSTRUMENTS 

Electrie Detectors for Facing Points. FOR 

Eleetrie Lever Locking. DOUBLE LINE, SINGLE LINE, 

ee eee Sees AND REVERSIBLE LINE WORKING. 


Electrie Rail Deflection Treadles. 


TRACK CIRCUIT APPLIANCES A SPECIALITY. 
POWER SIGNALLING  Electro-Pneumatic, Electro-Oil, All-Electric. 


Telegrams—‘‘ MAOKSIG,” SOWEST, LONDON. Telephone - 4760 VICTORIA, 


HEAD orFice: 119, VICTORIA STREET, WESTMINSTER, LONDON, 8.W. WORKS: WORCESTE 
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JAMES SIMPSON 


and COMPANY, LTD., — 


LONDON and NEWARK-ON-TRENT. 


Telephones 
8472'&"8473 Victoria; 1C3 Newark, 


Telegrams and Cables 
AQUOSITY, LONDON ; AQUOSITY, NEWARK 





MANUFACTURERS OF HIGH-CLASS 


PUMPING MACHINERY 


ot all types and for every service. 


Complete Plants Installed 


IN ANY .PART OF THE WORLD. 


Fo> Waterworks, Sewage Works, and Mines. 


PERIODICAL INSPECTIONS 


of Machinery Undertaken and Reports Given. 
REPAIRS OF ALL KINDS EXECUTED. 


FIRE SUPPLIES of all descriptions. 














Estimates on Application to— 


JAMES SIMPSON & CO., Lid., 





101. GROSVENOR ROAD, PIMLICO., S.W. « 








f 











Famine! 


Something like a 
labour famine 
exists to-day in 
the industrial world. 








MANUAL labour is re- 


duced to the absolute 
minimum if you have a 
“‘Bennis’” equipment in your 
Boiler House. If you are 
affected by the present scarcity 
of coal ani labour send us 
particulars of your boiler plant 
and we will tell you exactly 
by how much your working 
costs can be reduced and 
your steam output increased 
at the same time. “Bennis’ 
Machine Stokers, Automatic 
Coal Elevators and Conveyors 
will put a permanent ending 
to all your steam troubles 
and will pay for themselves in 
a few months of-service. Write 
for our pamphlets to-day. 




















Ed. Bennis 


The illustration shows a ‘* Bennis” 
Single Elevator feeding a “‘ Bennis” 
Automatic Stoker. 


Ali Elevators are now fitted with 
tie patent self-starting and self- 
stopping inechanism which renders 
an attendant unnecessary. 


& Co., Ltd., 


Litthe Hulton, Bolton, & 28, Victoria Street, S.W. 








» 























London Office: 


Caxton House 





ina teens saloon — 
— — 
ae x ” : 
& nt >| ieee = A 3 a ee ae 
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LEEDS. 


Pioneers in the Design 
and Manufacture of 
Pressed Steel Under- 
frames and Bogies, 
and All-Steel Rail- 



































Westminster. 
way Passenger Car- 
riages and Wagons. 
BUENOS AIRES WESTERN RAILWAY. PATENT CENTRE & SIDE DISCHARGING HOPPER BALLAST WAGON 
SLE LE ME OORLIN ITE HES, 
— es 








POWER 
| SIGNALLING 


T#= McKENZIE, HOLLAND, & WESTINGHOUSE 


POWER SIGNAL CO., LTD. 
Address: 


58, Victoria Street, Lendiin, S.W. 


Telephone: 
4760 Victoria (2 lines). 


Telegrams : 
“ Powersig, Sowest, London.” 





Case, Style “H,” Fitted with Patent Thermal Regulators Style “B,"" 
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ROTARY OUTFITS ~~ 


SURFACE CONDENSERS. 






POSITIVE 
ACTION, 
RELIABILITY, 
MINIMUM 
POWER. 





REES 


ROTURBO 
EXTRACTION 
PUMP. 


















































ar D 216 
A MPLETE OUTFIT. 
London Office: co U T. Telephones 
Hastings House, PATENT ROTARY AIR PUMP, EXTRACTION PUMP AND CIRCULATING PUMP, 900 Wol’hampton. 
Norfolk Street, TURBINE DRIVEN. 42,000 lbs. STEAM PER HOUR, 28'5in. VACUUM 1511 Central 






Strand, W.C. FOR 3500 K.W. TURBO-ALTERNATOR; London. 
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Locomotives, Steam Saloons, Wagons, Crossings, & all Rly. Requisites. 


a ee 





KERR, STUART & CO.LD. 


5, BROAD STREET PLACE, LONDON, E.C. CALIFORNIA WORKS, STOKE-ON-TRENT. 


All Communications to London. 
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HYDRAULIC MACHINERY 


ACCUMULATORS LIFTS PRESSES 


for Cotton, Yarn, Cloth, 
Wool, Fibre, Paper, Rubber, 


HYDRAULIC Scrap Metal, Bowls, Mar- 
INTENSIFIERS garine, Oleo, Tallow, Meat, 

LEATHERS Tinctures, Hides, Flanging 
Forging and Extruding, 


ELECTRIC,”"STEAM 
and BELT DRIVEN. 




















etc. 








HEAD OFFICE & WORKS: 


Wellington Street, 


Telephone : 
<i ESTABLISHED 1650.0“ (oS Se 
MA N C H E ST E R. Telegraphic Address: ‘‘ Prelum, Manchester.’ 








JOHN SHAW 2 SONS 


(SALFORD) LIMITED. a 











Or are 
RRR nae 
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HOW THEY HELP 
YOU AND THE MEN 
IN YOUR FACTORY 





oSKEFKO.oKF 


THE MANAGER ah seegeeecc csc 
irst and la is job 1s to watch the 


By increasing machine efficiency, and SELF-ALIGNING B A L L B E A R I N G S Ae net Sad pr 





thereby ensuring regular working in DOUBLE ROW 
every shop, Skefko SKF Ball Kis time is wasted, but not if the 


Bearings keep unnecessary expenses, 


works are equipped with Skefko SKF. 
No unnecessary lubrication or e ae 
F. 


sive breakdown with Skefko S 


such as heavy repairs and lubrica- 
tion costs, out of the balance sheet. 





THE SKEFKO BALL BEARING CO., LTD., 





Head Office and Works -  - - LUTON, ENGLAND. 
THE ENGINEER London Office  - _ 28, Victoria Street, Westminster, S.W. pee E = mn oe 
utput is a small word, bu 
The design of Skefko ball bearings South Africa - , 23, P ritchard St. Johannesburg. Also Capetown and Durban. is eedaimet should be. In shops 
is aicie ally correct and provides Parent Factory - : A.B. SVENSKA KULLAGERFABRIKEN, Gothenburg, Sweden. where Skefko SKF ball bearings are 
for machine efficiency even under COLONIAL AGENCIES.- —India: Duncan, Stratton & Co., 9, Marine Street, Fort Bombay; fitted, output is constantly maintained 
adverse conditions — a bent shaft, Russa Engineering Works, Fairlie Place, Calcutta; Agents for the Madras Presidenc cy: Messrs. { at its maximum strength. The worker 
for instance. They reduce running Oakes & Co., 9, Broadway, Box 60; Australia: Gardner, Weern & Co., agp Queen Street, Melbourne. is enabled to adhere to a high produc- 
costs. They give no trouble, Canada: ‘The Canadian Morse Fairbanks Company, Ltd., 444, St. James Street, Montreal. tive standard, and gains accordingly. 














UNITED ASBESTOS Co.., Ltd. 


Ir 


SOUTHWARK STREET, wa" 


Asbestos and other Packings. Jointing Materials. 
Non-Conducting Coverings, &c. 





Sole Manufacturers ot— 


‘Dagger’ Packing. Salamander Asbestos Joints. 
“Syren” xe", Packing. Victor Metallic Asbestos Joints. 
‘Gladiator’ Packing. | Asbestos Packed Cocks & Gauges. 


THE BEST OF THEIR RESPECTIVE KINDS FOR ALL PRESSURES. 


ENGINEERS’ STORES OF EVERY DESCRIPTION. il 
Contractors to the British Admiralty for over 30 Successive Years. 
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STIRK Patent Magnetic Feeds and 


Quick Power Traverses fitted 
to all sizes of “*HILOPLANES,” giving 


unlimited range. 


The HILOPLANE is built in nine sizes, 
up to 10ft. wide. 








HIGHEST erriciency 
LOWEST wisintenance. 
UTMOST contro.” 


JOHN STIRK & SONS, LTD., 


HALIFAX. 




















K316 
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[ JOHN LYSAGHT Limited. B 


Bristol, Newport (Mon). Lendon. 


Engineering Workshop, 1100ft. long, 50ft. span, designed and constructed by John Lysaght, Limited. 


BRIDGES. GIRDERS, ROOFS, BUILDINGS. 


Chief Offices— “ST. VINCENT S IRONWORKS, BRISTOL. London Office—36 GRACECHURCH ST., E.C. 

















CAMMELL LAIRD & CO., Limirep, 


Steel Works, SHEFFIELD. Shipyards: BIRKENHEAD. 
London Office: 3, Central Buildings, WESTMINSTER, S.W. 














MARINE ENGINES 
and BOILERS. 


ARMOUR PLATES. 
PROUECTILES. 
GUN FORGINGS. 


MARINE CASTINGS @ 
. and FORGINGS. | 




















GEARED TURBINE STEAMER “KING ORRY.” 


PASSENGER & CARGO BOATS, 
BATTLESHIPS, CRUISERS, DESTROYERS 
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SERRE ae 
. . 
: RUSTON ROAD ROLLERS : 
£ | ® 
In sizes from 
5 to 17 Tons. 
Unsurpassed | 
a & 
= RUSTON, 2*e8"8? LINCOLN. : 
’ =e — RUSTON, LINCOLN. our - | Telephones: 680-5 os a : 
































GALVANISING SUPERSEDED. 


THE PRESERVATIVE FOR CORRUGATED IRON 1S :— 






MAKERS 


ALSO OF 


SPECIAL 
QUICK- 
DRYING 
PAINTS. 







DIPPING 
NEW 
IRON 

SHEETS. 




















It is much PE: lasts longer and looks better. Resists tropical climates, acid vapours, 
etc. Reference where “ Miraculum,” after many. years, is -still in good condition. 
Basis 98 per cent. Carbon, hence’ its extraordinary life. Write for Booklet. 


J. DAMPNEY & CO., Ltd. (ver) 


we, Head Offices: MERCHANT'S EXCHANGE, CARDIFF, tt.» 


**Dampney, Cardiff.” F 
London Office: 87, BISHOPSGATE, E.C. Wires: ee London.” Tele: P.O. Central 12782. | Manchester Office: 45, BLACKFRIARS STREET. Tele.: ‘‘Lightning.” Telephore: (943 ¢ ity. 


Liverpool Office : 3,GOREE PIAZZAS. Telegians: “ Dampney, Liverpool.” Tele. : 7016 Central. Paris Branch: 278, BOULEVARD RASPAIL.. Tele.: “‘ Apexiorum, Paris.” Tele : 708-15 & 722-25. 
Nc wzastle Office : 20, SANDEILEn NEWCASTLE-ON-TYNE. Sete ** Dampney, Newcastie-on-Tyne.’”” Telephone :—2063 Central. 



















ee ee ae ee er 
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‘WATER 
SOFTENERS. 








SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY A&8YLUM., 


BOWES SCOTT & WESTERN, 


Broadway Chambers, Westmiaster, S. Ww. 


Hundreds of Softeners cupped and treat- 
ing successfully the most cult waters. 





Also Makers of all types of K135 


MINING MACHINERY, PUMPS, &c. 


a te Te 
oom Golden 
Steel top—mal- 


| 1 | Rule | 
; 
leable iron base. 

q 

| 









a 
2 Lubricator 
_. Most satisfac- 
tory hard oil lubricator made. 


Prompt and careful shipments. 
Write for Illustrated Catalogue 


W.D. Allen Mfg. Co. 
Chicago, U.S, A. 


CONSOLIDATED BRAKE & ENGINEERING 


COMPANY, LIMITED, 





41, Moopfields, | London, E.c. 
Standard Automatic ‘Vacuum Brake 
Rapid Acting Service & Emergency Accelerators. 
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‘2 PACKING 


The KING = PACKINGS. 


LION PACKING is good, durable, reliable, and does its work; it is 
therefore ECONOMICAL. IS ANY PACKING CHEAP THAT NEEDS 
TO BE CONSTANTLY RENEWED? = Think of loss of time and cost of 
labour. In the selection of a packing THE FIRST CONSIDERATION 
IS QUALITY, NOT PRICE. 








LION PACKING cannot be compared with any other. IT IS UNIQUE 


AND STANDS ALONE. 





LION PACKING is made on SCIENTIFIC PRINCIPLES and _ is 
THOROUGHLY PRACTICAL. The first was manufactured in 1888 and 
gradually came to the front. TO-DAY, AFTER 27 YEARS, IT iS 
AHEAD OF ANY PACKING OF ITS KIND ON THE MARKET. 





LION PACKING—EXPANDING and BLOCK TYPE—is MADE FOR ALL 
PRESSURES OF STEAM, and is specially suited for superheated work. 





LION PACKING—AUTOMATIC TYPE—is made for ALL KINDS OF 
HYDRAULIC WORK. It will stand the highest pressures. 


Ot course, OUR MANUFACTURES ARE IMITATED. We expect it. 
All goods ot any worth are sure to be copied. YOU WILL KNOW 
THE GENUINE LION PACKING BY THE THIN RED LINE. 


‘It will pay to get in touch with us. WE CAN CURE YOUR PACKING 
TROUBLE. WE ARE SPECIALISTS IN ALL MATTERS RELATING 
TO PACKINGS AND JOINTINGS. 








WRITE FOR CATALOGUE “SB.” 


JAMES WALKER & CO., Ltd.2235 London, E. 





dve last & 222% 
Tele.: Vacuo, London. "Te ‘elephone : No. Eth fentce Wall 

















te || WARD uncEARED CAPSTAN LATHES 


FOR THE PRODUCTION OF FUZE AND GRENADE PARTS FROM 
CASTINGS, STAMPINGS AND THE BAR. 


ENGIN. LS COLCHESTER: 


PUMPS £ ALh COM: 











The Vacuum Brake Co., 
82, QUEEN VICTORIA STREET, “4.. 
LONDON, E.C. 


lephone : 6584 Bank. Telegrams: Solution Loadop 
ABC and Al Oodes used. - 2296 


For Large Advt. see issue of June 23rd. 


FANS, vst coutectinc. 


= VENTILATING. 


THE 970, 
STANDARD ENGINEERING C0. 
LEICESTER & LONDON. Lis. 





5Siin. CENTRE PATENT AUTOMATIC CHUCK CAPSTAN LATHE. 


‘H.W. WARD & CO., LT. 


LIONEL STREET, BIRMINGHAM. 


LONDON :—414, CAXTON HOUSE, WESTMINSTER, S.W. Q327 
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GET THE PROPER SETTING OF THE STOPS — 
FOR THE FIRST PIECE AND YOU'RE THROUGH. 


Think what this means in the 
elimination of all measuring by calipers 
and scale. 


On duplicate part lathe work the 
Selective Head “ Manufacturing Lathe” 
makes possible a greatly increased out- 
put. The manufacturing equipment. in- 
cludes multiple stops for length and cross 
feeds, connected compound and _ plain 
rests with four-way and high duty tool 
blocks, pan, pump and piping. 

The length feed stops automatically 
trip the power feed at the correct posi- 
tions for the several shoulders. The 
hand cross feed stops locate proper tool 

ain: Deleenyey eee nearing See. positions fur different diameters. Thus 
the measuring is done mechanically. An inverted squaring and necking tool in the rear holder quickly squares each 
shoulder and necks if the piece is to be subsequently ground. 





For rapidly and accurately reproducing different distances between shoulders and different diameters the Selective 
Head “Manufacturing Lathe” is in a distinct efficiency class. 


Write for the Full Story. 


THE LODGE AND SHIPLEY MACHINE TOOL CO., 


CINCINNATI, OHIO, U.S.A. 





Ci i i i i Ri i i i i a kd ek o_o al _al D_etl B l De  _ _ _el 


_ ROPEAN AGENTS.—Alfred Herbert, Ltd.. Coventry, England; V. Lowener, OTHER AGENTS.—Alfred Herbert, Ltd., Calcutta; Andrews & George, Yokohama, 
‘bristiania, Copenhagen, Stockholm; R. 8S. Stokvis & Zonen, Ltd., Rotterdam ; Japan; Bevan & Edwards Propty., Ltd., Melbourne ; Krajewski-Pesant Co., Havana , 
R. S. Stokvis & Fils, S.A., Paris, Brussels. Jerdine; Matheson & Co., Ltd., Shanghai, Hongkong, Hankow, Amoy. Spl 871 
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‘THOS. BROADBENT & SONS, Lo 
CENTRAL IRON WORKS, wi 


Telegrams: Broadbent, Huddersfield. 
Telephone: 1581 (© lines). 





Sere 


ELECTRICALLY OPERATED 


STEEL WORKS 
PLANT 


CHARGERS, 

STRIPPERS, 

FORGE CRANES, : 
= 


———— 








ARRRS 











LONDON OFFICE : 
SUFFOLK HOUSE, : 
LAURENCE POUNTNEY HILL, E.C. 
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®& MACLELLAN, 


ENTINEL WORKS, 


HEAVY PRESSURE 


CAST IRON OR CAST STEEL WEDGE GATE VALVES, 
With Rising Spindles, for Oil or Steam Pressuresto600\bs. 


CATALOGUE 25 S, GIVING PRICES, WEIGHTS & DIMENSIONS FREE ON APPLICATION. 
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The Blackstone Oil Engine. 


STATIONARY TYPE. PORTABLE TYPE. 
For Crude Oil ... ... 9} to 300 B.H.P. For Crude Oil ... ... 9} to 45 B.H.P. 
For Refined Petroleum l¢to 75 B.H.P. For Refined Petroleum 1} to 36 B.H.P, 





















No lamp required except for startin;. 

Starts in & Minutes. 

No external flame when working, 
BRANCHES: 


LONDON: 81, CANNON ST., E.C. 


Telegrams - - Engimanu, Cannon, London. 
Telephone - - No. 3144 Central. 





ADELAIDE .. .. .. 61-63, Hindley Street 
ALEXANDRIA .. .. Rue dela Gare du Caire 
BOMBAY .. .. .. .. Marshall's Bldgs, Ballard 
a aa -. +» 333 Care Peru 335 
Rue Bao-el-Hadeed 
CALCUTTA 99, Clive St. and 25, Strand 
CHRISTCHURCH, “N. z. South Belt 
LASGOW.. .. Paton Street 
DUBLIN .. .. .. .. Dickie’s Warehouse, South 
Dock Street 
EAST LONDON apap 
AFRICA).. ; oubetes Street 
a. ype 
MADRAS .. . d Line 
. Box 141 Madras E.) 
MELBOURNE 
LAN.. 10 
ni ; 28, oo. de I"HOpital 
SYDNEY Kent Street 
THE HAGUE erh 
Is .. 108, Rue de Portuga 


Estimates & Full Particulars Post Free. 


Tel RI rot 7 
Telephone—307, 308 308 (¢wo lin 
odes Pao a =y 1 mg ABC ‘(th & Sth Editions), Lieber’s From a Photograph of the M.C.G, 75 B.H.P. “ Blackstone” Oil Fuel Engine. A1962 


BLACKSTONE & CO., Li Lp., Stamford, Eng. 


MACHINE CUT GEARS. 


SPUR,BEVEL, | 
WORM, & 


























IN ANY FOR 
MATERIAL. SATISFACTION’ 
HIGHEST QUALITY. London’ Office : 
apy Cariton House, 
KEEN PRICES. : ; j 66 & 66a, 
ian | “ae, px | prc é | Gt. Queen Street, 
GOOD DELIVERIES. > — Kingsway‘ W.C. 


THE NORTHERN MANUFACTURING CO., LTD., 


Gear Specialists, GAINSBOROUGH. nciano. ee ae 


BROWNS STEERING GEARS. 


STEAM, HYDRAULIC AND ELECTRO-HYDRAULIC. 














TELEMOTORS for STEERING ELECTRO-HYDRAULIC 
HELM SIGNALS. STEERING GEARS, WINCHES, 
See | CRANES, | 
a ee BOAT HOISTS, CAPSTANS, &c | 
HYDRAULIC CARGO WORKING a | 
GEAR FO? SHIPS. IRON FOUNDERS. 
Sa BRASS FOUNDERS. : 
DIRECT-ACTING REVERSING oe | 





TURBINE CONTROL ENGINES. | ON ADMIRALTY LIST. 


BROWN BROTHERS & CoO., 


LTD... 


"S PATENT “ M Rr” T 
mm PANETT BAND GEAR COMBINED teegrme—"nrmamve” ROSEBANK IRONWORKS, EDINBURGH. raepioaronsreus in 











ee _ 
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UP TO 121N. 


SCREWING MACHINE 


ALSO MACHINES 
FOR BOLTS up to 4in. DIA, 














Illustration shows our 12in. Patent Pipe Screwing Machine with Spiess Bary Head 
and Guide Screw for screwing Taper or 1D Threads, also P. 


MAIDEN & GO., L™ HYDE, CHESHIRE. 


Telephone : No, 29 Hyde. ESTABLISHED 1864. Telegrams: Maiden, Hyde. 


—_ 


STONE'S “ALLIGATOR” 
FLEXIBLE STEEL BELT LACING. - 


Nothing needed but a Hammer. 


J. B. STONE & CO., LTD., 
135, Finsbury Pavement, 
London, E.C. 


Send. me free a sample of 
a Alligator” Belt Lacing, which I 
gree to test in my factory. 


WAGER GF Bele 5....00cccceccoccacssosesce 

















WESTOOL ELECTRIC DRILLS. 








Con ee meee eee ereeseereseeseseeeseesee 


THE WESTMINSTER TOOL & ELECTRIC C0., 


Suffolk House, Laurence Pountney Hill, 
Cannon Street, LONDON. EC. K112 
Telegraphic Address: Westolelco, Cannon, London. 


JOHN OAKEY & SONS, 


MANUFACTURERS OF LIMITED. 
EMERY 


GENUINE EMERY, — TAPE 


EMERY CLOTH, ( am 


GLASS PAPER, BLACK LEAD. 
FLINT AND GARNET PAPER. EMERY AND GORUNDUM DISCS 


N.B.—All Papers and Cloths are supplied in Rolls, Of Cloth & Paper, for all Disc Grinding & Polishing Machine 


st tad shape, to mit the seria einen EMERY WHEELS. 


size and shape, to suit the special requirements of 
buyers. 
WELLINGTON MILLS, WESTMINSTER BRIDGE ROAD, LONDON. 8.E. 


Cee eeeeeeeseeeeseeseeseseeseseees 
































EWART’S SPROCKET 
TYPE WHEELS. 
CHAINS. BUCKETS. 


ALL SIZES, EUROPEAN OR LARGE STOCKS ALWAYS 
AMERICAN PATTERNS. ON HAND. 


ATTACHMENTS OF ALL GEO. W. KING, Ltd., Ai QUALITY. 











Quotations on receipt o. Specification. 








eT 





FOR PIPES 








KINDS. LOW PRICES. 
Windmill Lane, Stratford, LONDON, E. ‘ 


Telegrams: “ Aorixinorr,” Loxpor. Telephone : 18 and 662, Srrarrorp. K269 











“ WELLS’ LIGHTNING” 


LIME AND COLOUR 
WASHER. 


Wallwork and Wells’ Patents. 


Over 6, OOO Sold. 
A GREAT SAVING OF 


TIME, LABOUR, AND. MONEY, 





NO OUTSIDE POWER REQUIRED. 
Saves its cost in a few days. 


LIME, WHITING, OR COLD WATER or 


applied at a speed of from 10 to 20 square yards 
minute in a manner superior to brushwork.  ¢ ae 
eoat with the machine 6n rough surfaces is equal to 
two applied with brushes. 

Altered and Enlarged Patterns. 


Reduced Prices. 


. Ba & 
No. 6a.—With Tank and 8ft. Hose on ae 
No. 6.—With Tank and 10ft. Hose. 615 0 


No. 4 —Capacity 8 gallons, and 15ft. 


Hose 8 & 0 

No. 4a,—On wheels, same capacity as 
oe... ick sé «+ 9 006 
No. 5a.—On wheels, capacity 12gallons 11 5 9 





WELLS’ 
WASTE OIL FILTERS. 


Fitted with Patent Sight Feed Syphons. 
OVER 22,000 SOLD. 


Invaluable to ALL users of 
Machinery, Steam, Oil, or 
Gas Engines. 


Supplied to 
the Principal 
Governments, 
Electric Light 
Instal lations, 
Corporations, 
Water Com- 
panies, Engi- 
neers, 
Garages, &c. 
MONEY 
SAVERS TO 
ANY USERS 


OF 
MACHINERY. 
Pay first cost 
in a short time, 
as Dirtied Oil 

Which bas 
hitherto been 
thrown away, 
can be filtered 
ad used again 

é and again. 
Nos. 2s. a. 
1.—For users having only a small! 
quantity of oil to treat (no 





syphon), 17in. by 9in. 1 15 0 
2.- two top chambers hold absut 3 

gallons oil, 22in. by 2 10 0 
3.—Two top chambers told "hbout 6 

gallons oil, 27in. by 12in. 8 10 0 
4. Two top chambers hold about i2 

gallons oil, 36in. by 16ia. - 5 10 0 
5.—Two top chambers hold about 24 

gallons oil, 43in. by 23in. a 2 BO 


Write for Samples of Work done by the Filter, 


Larger Sizes made to order, capable of 
dealing with 250 to 500 Gallons Oil per week. 


OIL CABINETS. 


Are made of tinned steel with galvanised 
iron bottoms, enamelled bright red, 
attractive in appearance. 










The PUMP is of 


polished brass, screwed yo . 
into its place, and easily / 

taken out for filling the 
Cabinet from a barrel. 


CAPACITY. PRICE. 
50 gallons .. 49/- each 


30. do. .. 48/- do, 
20. do. -» 40/- do. 
12 do. -. 83/- do. 
6 ae. -. 28/+ do. 





A.C. Wells Co. 01 ¥idlend R2- London 
Works: Carnarvon St., MANCHESTER 
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AIR COMPRESSOR "3: "rst" scx: 
ting the base of H.E. Shells. 


Fitted with 

















Enclosed Design 


Double Acting. Multiple Plate Valves 


Single Stage. suitable for pressures 
up to 


100 Ibs. per square inch. 


Full particulars on 


application. 
Compressors Made 


in all sizes 


Sand Blast Apparatus up to 5000 cubic teet 





for all purposes. per minute. 


SHELL CLEANING ey +: SAND BLAST PROCESS 


(See advt. next week). 


TILGHMAN’S PATENT SAND BLAST CO., LTD., 


BROADHEATH, near MANCHESTER. K338 


A. G. MUMF Q RD g lta ciaieaer 




















CONTRACTORS TO 
BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, CROWN AGENTS 
FOR THE COLONIES, AND FOREIGN NAVIES. 




















d 99 
ae “DUPLEX 
STRONGEST 
BEST-FINISHED u m 
IN THE MARKET. 

FOR ALL DUTIES. 



























































LOW SERVICE PUMP 





























VERTICAL 
FITTED WITH 
MUMFORD’S ADJUSTABLE BOILER FEED PUMP 
j 
‘6 | C F 3 E PR G 9 7 
VALVE GEAR. HORIZONTAL MARINE PATTERN 
ae RO ee ee 














Xe FOLL PARTICULARS & ILLUSTRATED CATALOGUE ON APPLICATION. 
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PETTERS LIMITED. 


~~ STATIONARY, PORTABLE, & 
Me A “a DIRECT-REVERSING MARINE 


Gold and 


Se ee eB, CRUDE OIL ENGINES 


Medals, 
and a EA ae 


Grand Prix, 
Turin, 1911 r i et Technically and practically superior to ali 
r ; other Engines of their class. 


Guaranteed Fuel Consumption 
under half a pint per B.H.P. 
per hour. 


NO WATER INJECTION. 


12,030 PETTER OIL ENGINES 
(114,267 Horse-power) 
SOLD TO DATE. 


- PETTERS LIMITED, 


YEOVIL, ENGLAND. 








300 BH.P. AS SUPPLIED TO THE TRUJILLO ELECTRIC LONDON —73, Queen Victoria Street, E.C. 
BRISTOL — 140, Victoria Street. 
LIGHT CO., TRUJILLO, PERU. BRANCHES: GLASGOW—5. St. Enoch Square. 
CAIRO—Khedivial Buildings, Sharia Enad el Dine. Spli032 












































Clear Span up | MEU ition Works | theserootare | 
canaedic sa all over the Country | 
adapted tocarry 9 
shafting.Rapid- | aa eee Anderson’s 
ity of construc- peticnce of ReCiaga Fur Gelpoel: | 
tion guaranteed. Battastes free a Slaten: ‘ROK’ Roofing. | 
eT ee ee 
D. ANDERSON & SON, LTD., 
Lagan Felt Works BELFAST 





and Roach Road Works, Old Ford, LONDON, E. 


—48 
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ERNesT NEWELL & Co. L™ MistERTON, GAINSBORO’. 


Telegrams—“ Newells,” Misterton, Notts. Telephone—t! Misterton. 


CEMENT-MAKING MACHINERY or EVERY DESCRIPTION. 


= . 
Bo : Pawrt 











Se eee ae 
: wae" > r 
Re 
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THES: TWO (ROTARY KILNS ARE3s EACH 200’-O’ LONG 9’-O” DIAMcTER WITH ENLARGED BUKNING 
ZONE 10’-O’ DIA. THEY HAVE WORKED WITHOUT STOPPAGE OF ANY KIND FOR PERIODS OF SIX 
MONTHS, EACH KILN TURNING OUT 8-9 TONS OF WELL-BURNT CLINKER PER HOUR. Nas 




















3 tb te bh et ae Le oe oe Le ee ee el el eel el el eel el el ei eli ele 








tlle ill ell, tell, te lla a iit 7 
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CAMPBELL 


HIGH COMPRESSION OIL ENGINES 


WORK WITH ANY KIND OF CRUDE 
OR RESIDUAL PETROLEUM, OR 
WITH TAR OIL. 


SF OO OF TT ee 


cs 
lai i i i i i in i i hi i ia i i ta a i i dt i de ae ahh, ah al 


CONSUMPTION OF RESIDUAL OIL 
‘45 TO ‘65 LB. PER B.H.P. HOUR. 


Note:—These Engines will start up at 
a moment’s notice from the cold state 
without use of a lamp, and no lamp 





is used while running. 





Water Injection to the cylinders is 
not used under any conditions. 





TWO-CYLINDER .HIGH! COMPRESSION OIL ENGINE, 170 B.H.P. 





THE SIMPLEST AND MOST ECONOMICAL ENGINE USING RESIDUAL FUEL OIL. 


THE CAMPBELL GAS ENGINE COMPANY, LD. 


GLASGOW : 


72, Queen Vietoria Street, E.C. HALIFAX, ENGLAND. 1104, Bath Street. N29 














ETT 


June 30, 1916 





THE ENGINEER XXvii 

















CROSSLEY 


GAS ENGINES & PATENT OPEN HEARTH SUCTION GAS PLANTS. 
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P husband the N s b 
COKE AS alas acapella ak: f 0 CRO 
 ——- PATENT SUCTION GAS PRODUCERS are 
FUEL. 


specially adapted for gasifying coke. In combination 
Write or Illustrated Catalogues:— 


with Crossley Gas Engines they form the cheapest 
CROSSLEY BROS., Ltd., Openshaw, MANCHESTER. a 


COKE IS 
CHEAP. 











power unit you can employ. 























HYDRAULIC 


INGOT or PIG BREAKER 


C.I. Pig, Copper Ingots, Spelter Plates, &c. 


INDISPENSABLE TO FOUNDRIES, METAL WORKS, ENGINEERS, &c. 


Bin. Cling-Surfaced Gandy Belt, ht. centres, 88° B. HP. 


Use a slack drive, not a tight 

















This press can be worked by Hand Pump, Power Pumps, 
or from existing Hydraulic Main. 








ao 


HOLLINGS & GUEST, L™ 


Thimble Mill Lane, Birmingham. Nss 











Simple UST notice how slack the above belt is. 
and Yet it is carrying full load, and that 
Effi ci ent too, without slip. This belt has been 


treated with 


CLING-SURFACE 


—a natural belt food (not a resinous dressing) 

that makes good the loss of natural fat in the 

belt, and so preserves it and keeps it supple. 

Every one of your belts can be run slack and 

made to transmit heavy overloads by treating 
. them with “‘Cling-Surface.” 


Ask us to send atin. 


THOMAS & BISHOP, 
37, Tabernacle Street, London, E.C. 


LWGMS 9S/F1919!/S1SBL9! 9191. 
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The Largest British Manufacturers of LIGHT RAILWAY MATERIAL and Contractors’ Plant, 


AAS EAS Setee'a wores- GTLDERSOME FOUNDRY, 


Telegrams and Cables: FOUNDRY, GILDERSOME. near 


{ABC (4th & 5th Editions). 2 Morley. London Office 
| Western Union and Private. 14 Leeds-(Central). SUFFOLK HOUSE. CANNON STREET, E.C. 


Oifices and Stores: CULLINAN BUILDINGS, JOHANNESBURG, and 6-7, CLIVE STREET, CALCUTTA. 


Telephones : { 


Codes used : 








i 


Catalogu2 
of Light 
Railway 
Material 
forwarded 
free on 
request. 





Colonial & 
Foreign 
require- 
ments a 
Speciality. 





Quotations 
given 
C.LF. any 
port in 

the world. 







E. 569.—Light Locomotive with 








Train of Side Tipping Trucks on 2ft. gauge Light Railway. 


WE KEEP LARGE 


A COMPLETE LIGHT RA'LWAY AT THE VERY SHORTEST POSSIBLE NOTICE. 





E. 396.—Left-hand Switch and Crossing 
with Switch Box and Lever. 


- 


E. 456.—HOPPER WAGON with Side 
Discharge Doors. 
Sizes from 20 to 400 cubic fect capacity. 












E. 769.—Steel Side Tip Wagon. 


Thousands always in stock and progress. 


= 


‘ ns PATENT 
. pHUDSON®  qunRY 


B GILDE nN? LEEDS 








— 


E. 457.— Patent Pressed Steel —————— 
E. 585.—Steel Sugar Cane Wagon. 


de Tipping Truck Colliery Tub, with well bottom. 


for Diamond Min2s. 





E. 592.—Steel Barrow. E. 561.—Cargo 











car. 


ROBERT HUDSON, L* 


LEEDS, ENGLAND. 


London Telephone : 
3162 City 


Contrac~ 
tors to the 
War Office 
Admiralty,’ 
Secretary 
of State 
for India, 
Crown 
Agents for 
the 
Colonies, 
H.M. Office 
of Works, 
&c. &c. 


STOCKS OF LOCOMOTIVES, TRACK, SWITCHES and CROSSINGS, TURNTABLES and ROLLING STOCK, and CAN EQUIP 
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2 MUMIA 





Pe 
EPA Te 


SPARKING 
PLUGS 


FOR 


GAS ENGINES 


with High-Tension Ignition. 


AUOUILUUUULULUUULULUULLUUUUT UCLA 


Price: 


£1-10-0 


each. 


Made in England 
by 
THE LODGE SPARKING PLUG CO., LTD. 
- BIRMINGHAM 


iiiaild 


an 
RUGBY. 
| 








Steel Body. 
Screwed 1 inch Whitworth Gas Thread. 
Mica Insulated. 
Massive Sparking Points. K182 


00 
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Tie Manenesrer Donkey ox Watt Pomp FRAN K Pearn & C2 [? 
ANCHESTER, 9.E. 


TH E N PowER Pump 
fi; Horizontal Treble Ram. 
Single Acting Double Acting 


ge Pump PUMP 


Telephone 
N°2289,Central 


Telegrams 
“PUMPS” Mancnester. 











PEARNS CAMERON TYPE PuMP 





Vertical Treble Ram. Single Ram. Double Ram. 


LONDON 49, Queen Victoria St., £.C. GLASGOW: P. & W. Maclellan, Ltd., 129, Trongate. NEWCASTLE-ON-TYNE : E. Cleaton Rees & Co., 33, High Bridge. 


Catalogues showing various classes of Pumps manufactured by us can be had on application. 
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-VICKERS LIMITED. 


WARSHIPS; MAIL AND PASSENGER STEAMERS. 
Icebreakers, Dredgers, and other Special Craft. 


Floating Docks and Cranes. 
Armour Plates. 
Turbines ; 

















MOTOR CAR PARTS. 


FORGINGS & CASTINGS of — scmneaieal 





SSSS—S585555525858538355553555333= SSS SSO SSS SSeS S333 a ~ 
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Aircraft. . 
Projectiles and Explosives. 

Steam, Oil, and Gas Engines. 

Offensive and Defensive Automatic Submarine Mines. 
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VASEX 


—— 
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The Electric & Ordnance Accessories Co., Ltd. | pars 





AON SON SSS poe ene es OS Sete ee 


VICKERS LimIteb. : 


SMALL TOOLS. 


\ 
a 


—< 





in ee 





— ——<_—_— 


VICKERS VANADIUM uicH-power DRILLS. 


(Made of Vanadium High-Speed Steel.) 


— > — 


——— 


NASNEX 


<—— 
<——*\ 








— 


PATENT ADJUSTABLE REAMERS. QUICK CHANGE DRILL CHUCKS. 


“Ss SS = 








ee 
———— 


The Standard Tools ALL COMMUNICATIONS TO TOOLS DEPT., EFFICIENCY, \ 
for modern drilling VICKERS HOUSE, awies 
and reaming practice. Broadway, London, S.W. ECONOMY. 


i 





VICKERS 
LEVER SWITCHES. 


Compact, reliable and inexpensive. No 
heating up, as all current-carrying 
parts are of ample capacity. 


ELECTRICAL ee | 


SS 





Se 





























y 
A 
A 
( 
Three-phase Vickers Turbo Alternator. 5000 k.w., \ 
1500 r.p.m., 50 cycles. } 
| - Motors and Generators of all Types. | 
Make and break mechanism is of \ 
simple design. Switch is weather- _— Converters. \ 
proof. D.P. or T.P. 10 to 400 amps, SSE aia eee | 


250/500 volts. | Patent Automatic Reversing Drive 
for Reciprocating Machine Tools. 





— 
—— 


SS 





(Proprietors: VICKERS LIMITED), a River Don Works 
5 
VVorns, BIRMINGHAM. SHEFFIELD. \ 
SSS ee SSS SSS illiemmtieme SSN 
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COMPOUND 
SEMI-PORTABLE 
ENGINE WITH 
“ROBEY” PATENT 
SUPERHEATER. 


HIGHLY EFFICIENT AND 
ECONOMICAL. 


COMPACT AND SELF- 
CONTAINED, 


CATALOGUE ON APPLICATION. 


ROBEY & CO., LTD., 
SPECIALISTS IN 

AIR COMPRESSORS, 
WINDING ENGINES, 

FAN ENGINES & 

BOILERS OF ALL CLASSES. 


GLOBE WORKS | 
—— LINCOLN 


x 79, QUEEN VicTORIA St. 








DL ON DON. 
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MIRI “Bullet Prook, : 


(a 
| ‘ ay 0 ee 
ptt — wet 


cos. 
Je 
BZ 2 § 
: Ss 


f 
fn. 
























*2ZLiZ 
‘‘Somewhere in France. PRT y, | 
On the Armoured Cars of Great Britain and France “‘ MIRIS” wr —_ 
Steel is providing a sure shield for our fighting men against the © F cent» anne fii ! 
deadly Mauser bullet. Large quantities of this Steel have been Pan ott eee EAL i Ae 
supplied to the British and French War Offices—also for Ar- ——— ee i M9 as il rath 
moured Motor Cars supplied to the Russian Govt. It answers all a Bilis! “iin | 
the specifications required and is giving the greatest satisfaction. Fe ce oo LN | 
A ” ; Wy : Miva} } 
MIRIS ” Nickel Steel, as used for Bullet-proof plates, has Wp. Wry 













great tensile strength and toughness. It can be welded to itself 
as easily as ordinary mild Steel. By using this Steel for 
MOTOR CARS lighter axles and chassis can be produced 
without sacrificing strength. 

“MIRIS” Steel does not deteriorate in re-heating or re- 
hardening. We make it for a variety of uses (Gears, Pinions, 


Clutches, Cams, &c.), and can give prompt delivery. 


















Write for Estimates 
and full particulars. 


THE MIRIS STEEL COMPANY, Ltd. 
5 HOLBORN, LONDON, E.C. 


Perseverance Works, 
Neepsend Lane, SHEFFIELD. 





K345 





"Rape MARY 
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HURST, NELSON & CO., LTD. 


Builders of _ Makers{of 
WHEELS and AXLES, 
RAILWAY PLANT 








RAILWAY CARRIAGES, 
WAGONS, 


FORGINGS, 
every other description of IRON and BRASS, 
RAILWAY & TRAMWAY CASTINGS. 


ROLLING STOCK, PRESSED STEEL WORK 


MOTOR OMNIBUS, of all kinds, including 
and other UNDERFRAMES and 
BOGIES. 


ROAD VEHICLE BODIES. 








BRANCH WORKS: 
GLASGOW OFFICE: 40, West Nile Street. 


Chatsworth Wagon Works, near Chesterfield. 
CARDIFF OFFICE: Gordon Chambers, ; ‘ lamor- 
31, Queen Street. ee ge Works, Bridgend, G 
LONDON OFFICE: 14, Leadenhall St., E.C. Swansea Wagon Works, Swansea. 


Registered Office and Chief Works: Spl 1017 


THE GLASGOW ROLLING STOCK & PLANT WORKS, MOTHERWELL 


CRANES 


of every description. 




















THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. WRITS FOR CATALOGUES 


JOHN SMITH (KEIGHLEY) LTD. KEIGHLEY. s. anmes re Eg Eaacnan, 























The Highest possible degree of Economy 
is attained with our Diesel Engines. 


We build Diesel Engines from 20 B.H.P. to Our Diesel Engines occupy a small space, and 
6000 B.H.P. and larger if required. We use only need only plain foundations. Consequently, they reduce 
the best material, calculated to ensure the highest the initial cost- for land, buildings, and specially pre- 


efficiency and greatest durability of the various parts. pared foundations. There is no loss of fuel for starting 
With our Engines the fuel costs are only 0'ld. to 0°15d. and no stand-by losses, and the fuel consumption 
per B.H.P. even when crude oil, coal tar or other figures obtained on test can be relied upon for every- 
inferior oils of high flash point are used. day working. 


With all our Diesel 
Engines we give a 
guarantee as to quality of 


I Our booklet gives 
\ further _ particulars 
; \N Wy qqqa7 \ oe - ne 

l, d t . t 
aachip ad Eid DI ESE L ENGINES oh (opsel seillafine 


Write for a copy. 





run at uniform speed on varying load and can be started 
up from cold in less than a minute by a single attendant. 
Once on load very little supervision is required. 


SULZER BROTHERS 


(WINTERTHUR, SWITZERLAND), 
30, Norfolk St., Strand, London, W.C. 








The Firm of Sulzer Bro'hers was founded in Switzerland 
in 1775. Branches throughout the world. 








4000 B.H.P. Sulzer-Diesel Engine,  K 200 


700 B.H.P. Sulzer-Diesel Engine. 
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All material used in building B.T.H. Electric Motors 
is purchased, manufactured, assembled and _ tested 
under the most rigid specifications. 














-Skilful workmanship and unequalled manufacturing 
facilities ensure to every purchaser of a_ B.T.H. 
Electric Motor a product of sustained excellence. 


Write for free illustrated list ER.306 on Electric Motors. 





e,e 
Protected Type B.T.H. E'ectric Motor, so designed that by merely | he British I homson = Houston 
adding suitable covers, which are trifling in cost, it cin be con- 09 9 
verted into an enclosed, ventilated or drip-proof type of motor 


in a few seconds; this feature enables the motor to be cuickly 
and inexpensively modified to suit changing con itions when 


alteratio: s ar+ mad: in the workshop. Head Office and Works % 5. e ‘s RUGBY, ENGLAND. 


Electrical Engineers and Manufacturers, 


























The i [Oulsometer:: Steam Pump. 









No moving a Will 

parts f pump 

except the dirty 

valves. water. 

Write for Write for 
List No. 708. List No. 708, 

LONDON:— Puls . -..(01td READING:— 

11, Tothill Street, S.W. omefer Engineering Cc C Nine Elms Ironworks, 




















PACKING THAT PACKS ino'maxtnom orasiury. 
The UNITED STATES METALLIC PACKING CO., Ltd., Bradford, Yorks. 


London—1i0, Fenchureh St., E.C. Liverpool—i5, Fenwiek St. Bolton—15, Mawdsley St. Swansea—Angel Chambers, York St. Glasgow—62, St. Enoch Sq. Newcastle—2, Collingwood St., &c. &c. 














SAMUEL PLATT L°) WEDNESBURY. 


STRIPPING & CUTTING OUT PRESSES, pouste or sinate. 


COMPLETE PLANTS { DROP STAMP FORGINGS. 
FOR THE TUBES of all descriptions, 
AUTRE OF: | BOLTS, NUTS, RIVETS, SPIKES, &c. 





SHAFTING & POWER TRANSMISSIONS. _ ,.. 





35 

















YATES . THOM, L 


Canal Engineering and Boiler Works, 


‘te tenn RPUACK BURN. ius. 


ENGINES win CORLISS . DROP VALVES. 


Winding Engines, Electrical Haulage Plants, Rolling Mill Engines. 





Air Compressors, Blowing Engines and Vacuum Pumps. 
HEAVY MILL GEARING & PUMPS. Spl nu72 


sea LANCASHIRE BOILERS. 
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Sonn 30, 1916 
Printin .—George Reveirs, 
and 5, Greystoke-place, Fetter-lane, E.C., 


are PREPARED | os SUBMI T KSTIM TES for all DESCRIP: 
IONS of PRINTING. “THE ENGINEER” hes been 
aimee at this Establishment siz.ce its Commescusent.” 06 


Jas: D. Roots and Co.—Patents, 


British and Foreign. Moderate charges. Long and varied 
ractical pons at experience valuable i inventors. Ciroular 





bree. Compilers of “ Patent Abstracts" for The T¥mes and for- 
merly for Engineer.—Thanet House, ys a ¢ Lon 





ensen and Son, 
CHARTERED PATENT AGENTS. 
(Established 1867). British, Colonial, and F Patents 


a jn By wie. ond Designs Holborn ia — 
PATENTS, DESIGNS, AND TRADE MARKS. 
Herris & Mills, Chartered Patent 


AGENTS, ¥ and %, High Holborn, London. 
blished 1866. 
Tel. No.: Holborn 2763. L3 





Esta! 
fel. Ad. : “ Privilege, London.” 


BULL'S METAL & MELLOID 00., 


Tel. : oo + Neate = ey fe 
BULL s '§ METAL. — Propellers, Sheets, Pump 
6 8 Condenser Stays and Plates, &c. 
MELLQID {ie bay Mark).—Condenser and Boiler 
lates, Sheets, Valves, &c. 
HIGH reureg srones. Heat 
WHITE METALS.—Tempalto, Babbitte’ Psetic. &, 











See Illustrated Advertisement June 2nd, page 30. 


DERMATINE 


WITH PATENT 

Pump Valves Ancor Bus. 
Maintain a High Vacuum. Spl 4M215 
Write for List No. 20, to Sole Manufacturers of Dermatine 


DERMATINE Co. , Ltd., Neate Si te» Londo: 
Tel. Add. : *Dermatine, London.” Lian No. 31 He 




















TILTING FURNACES 


Brass, Copper, Nickel, Alloy, Gunmetal, Admiralty 
Metal, Brass Swarf, Aluminium Swarf, Dross 
ducing and G 1 Casting. 
MONOMETER eR MANUFACTURING co., LTD., 
treet, Aston, Birmingham. K168 


STEAM HAULING 


USDERTAKEN WITH 

















Fowler Road Locos, Foden Steam Wagons, 

5 Ton Compound Tractors and Trailers. 
All modern plant with capable men. 
CHARLES OPENSHAW, Ltd. 

Broadway Buildings, READING, 6781 


WOOTTON BROS., LD., 


COALVILLE, near LEICESTER. 





Telegrams: Wootton, Colville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwright. 


THE ENGINEER 


ECONOMICAL GRINDING. 














AND 


GRINDING MACHINES} 


for all purposes. 


BRITISH MADE. 


L. STERNE & CO., LTD. 


The Crown Ironworks, GLASGOW. 


LONDON OFFICE: DONINGTON HOUSE, NORFOLK STREET, at 
AM 


EXTRUDED BARS 


Of any Plain or Special Section, in Brass, Copper, Yellow Metal, Manganese Bronze, Delta Alloys, &c. 


Castings, Forgings, Stampings, Sheet, Wire, Tubes, &c., in Delta Metal and other Alloys. 


THE DELTA METAL C0., LTD., Po** Sweas™vostcr"e unitrenae.™ sp axes 
































BLAKE’S PATENT 
Self-acting 
RAMS and HYDRAMS 
For Raising Water. 
Send for Catalogue No. 16, 


JOHN BLAKE Lr. 
ACCRINGTON, LANCS. 


Aes 





SNES 


TOWN QUAY 
SOUTHAMPTON 








SITES cieeariteanie WORKS 


IT WILL PAY THOSE INTERESTED 

TO WRITE FOR PARTICULARS TO 

SECRETARY, DEVELOPMENT COM- 
MITTEE, TOWN HALL, 


BURTON -ON-TRENT. 





























INDEPENDENT 4-JAW CHUCKS 
BRITISH 
MADE. 


y Reversible Jaws 

and Solid Bodies. 

Screws have double 
3. 


(10in. size and upward 


Stock Sizes: 4’in., Gin., Bin., Qin., 10in., 12in., 
14in., 15in., 16in., in., 20in., 22in. & 24in. dia. 


Price Lists and Discounts on Application. 
Manufactured by On Apmiratty List. 


F. PRATT & CO., LTD., 


Eagle Iron Works, EXAE.XIF AX, England. 





London Office: 7, Laurence Pountney Hill, E.C. K192 


WILLIAM BEARDMORE & CO. 


STEEL MANUFACTURERS, 


ARMOUR PLATE MAKERS, 


Forgemasters, Shipbuilders, and Engineers, 
(LATE E. NAPIER & SONS, L*¢p.), 36 


GLASGoOwWw. 











CRUSHING ROLLS, SCREENS, 





STONE-BREAKERS. 


ELEVATORS & convEYoRS. R. BROADBENT & “SON, Ld., Stalybridge. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 
QUARRY OWNERS & CONTRACTORS. 

















ww BOYLE'S 
ist PATENT 


“ AIR-PUMP ” 
VENTILATOR 


Has double the extractii wer of earlier forms. 
the 1 Dipl 


t 
er Ventilation — London. dat the 
for Ventilators, oat Medals. 
ROBERT i BOYLE & 8 
Holborn % SON, London, E.C. 


Ventilating nen Aly 
Catalogues and Price ‘Lists post free on app! slication. 








GIVE BRILLIANT RESULTS, AND 
ALWAYS LEAVE A GOOD IMPRESSION. 


ENGINEERS’ REQUIREMENTS IN THE 
MATTER OF ILLUSTRATION ARE THO- 
ROUGHLY UNDERSTOOD BY US, AND WE 
SHALL WELCOME YOUR ENQUIRIES. 


JOHN SWAIN & SON, Ltd. 


Columbia House, 


89-90, SHOE LANE, E.C. 





CRAVEN BROS. (Manchester), Ld. 


REDDISH, STOCKPORT. 


Teleg.: Craven, Reddish. Telep.: 251 Heaton Moor 


High-class 


MACHINE TOOLS 


AND 


sorsane-aichdeli CRANES: 


aml66 





For our Half-page Illustrated Advertisement 
see last week’s and next week’s issues. _ 


J. & E. HALL, L” 


Makers of CO and N 


Refrigerating Machines 
Hallford Motor Yehicles 


10, ees 
Dartford, Kent. 





Gots 4M165 








HIGH-SPEED ENGINES. 
VENTILATING FANS. 
CENTRIFUGAL PUMPS. 






BUMSTED ‘& CHANDLER, LTD. 


HEDNESFORD, STAFFS. 





DREWRY 
RAILWAY INSPECTION CARS. 
See Advts. June 23rd and July 2ist. 


D535 
The Drewry Car Co., Ld. Seuthsi Usndone 


Phone : 458 London Wall. Tel. : Effervesce, London. 


GHELL LATHES 


A SPECIALITY. 


It will pay you to consult us. 
Inspection invited. N87 
Makers : 


SCOTT BROS., Keighley 








lo WW eo \ - 
| LI [ANcANesiTE} 


MOST CONVENIENT AND ECONOMICAL - MOST & 
LASTING AND RESISTING-THE SAFEST AND < i} 


7BEST FOR STEAM JOINTS ; 


JOHN HUDSON & CO.’S SUCCESSORS$ Z187 
18,{Vietoria Warehouses, Mansell St., Londen, BE 
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GLOBE 
“CORNER” 
DRILLING 
MACHINE. 
SIMPLEST 
AND MOST 
DURABLE 
CONSTRUCTION. 

















Send for 
Complete 
Catalogue 
and 
Prices. 














GLOBE DRILLING, TAPPING & REAMING MACHINES HAVE 






























FEWER WORKING PARTS THAN ANY OTHERS OF THE TYPE 
GLOBE GLOBE 
CHIPPING, CAULKING PNEUMATIC 
AND RIVETING GEARED 
HAMMERS, MADE MOTOR HOIST. 
THROUGHOUT FROM MADE. IN 
NICKEL GUN STEEL. FIVE SIZES. 
: LIFTING 
CAPACITY 
+ TON TO 
oe 6 TONS. 
Co., Ltd, C Representatives— 
J F. WOLFF & CO., Ltd., London. GILBERT LODGE & CO., 109, Pitt St., Sydney, Australia. 
3 VICTORIA STREET, LONDON, S.W. sr By ANDREW, Neweastion.Tone. RivORY, VALLIER 80. ue Adgiohe Mile Pare 
Tel : Pwrumator Vic., Lorpan. ica TERRE JAMES TURNBULL & CO., Birmingham. Mr. EMANTE ALLO onnardsends 2. _ 
es sotisen Scat ACHAN Mananesnr™” Dr To Ohm Tokye Sanur 





CEYLON 








DX, __. 
Wg 


= 


, 











Double Leaf through SCHERZER ROLLING LIFT BRIDGE. 


(226ft. Oin. Centres of Main Bearings) 


ay HEAD, WRIGHTSON & CO., LTD. 


Teesdale Ironworks, THORNABY-ON-TEES. 
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BASEMENTS 


WHICH HAVE BAFFLED 


all attempts to stem the flooding have 
been made bone-dry with Pudloed 
cement concrete, and _plasterings. 


WALLS in which the damp courses have perished, 
walls surrounded by moist’ earth, and exposed 
walls subjected to driving rains, have always been 


made perfectly damp proof with a Pudloed cement. 


rendering. 


In our free booklet we show the results of tests 
with Pudlo by such experts as Faija and Kirkaldy, 


and of experiments made at Cork University. 








Used by 


The G.P.O. 

The War Office. 

The Admiralty. 

The Office of Works, &c. 








“= = ' 











The powder Pudlo is used to waterproof 
Portland cement for all kinds of work which 
it is desirable to make water-tight and 


damp-proof. 
The use of Pudlo is the only certain and safe 


method by which cement can be made permanently 
waterproof without impairing its nature. 


An English chemist was occupied many years in research 
work, costly experiments, and minute investigation into the 
essential character of cement, before he perfected Pudlo. 


PUDLO HAS BEEN EXPORTE 


BRITISH! 


ee ea ae 


£ 


i 
t. BF SS 2 a 
FTE REBT E EERO R ET CIE SETS = 








Makes Cement Waterproof. 
WATER-TIGHT RECEPTACLES are 


economically constructed and repaired with 
Pudloed Cement. 

Swimming Baths have been built in important 
buildings, like the Midland Railway Company's 


Adelphi Hotel at Liverpool. 
(Architect: R. Frank Atkinson, Esq., F.R.1. B.A.) 


Tanks, for both drinking water and for many commercial 
uses, and reservoirs, including the famous 18 million gallon 
reservoir at Winnipeg, have been rendered or concreted in 


Pudloed Cement. 
Booklet free. 


Concrete roofs when Pudloed are better 


‘than asphalte roofs. They do not soften 


with heat, and they are unaffected by fire 
and by most oils and greases. 


There is no fear of air bubbles in hot 
weather. When laid with expansion joints, 
they do not crack. 


If expansion joints are not used, and a settlement crack 
occurs, it is quickly cut out and filled. More easily repaired 


than asphalte. The cost is much less than any other per- 


manent flat roof. 


D TO 40 DIFFERENT COUNTRIES. 


Literature is supplied in French, Duteh, Russian, Japanese, Spanish and Portuguese. 


Manufactured by Kerner-Greenwood and Co., S. Ann's Quay, King’s Lynn. 


Spl 1037 
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IRON DRUMS 












Welded or Riveted. Tested by Hydraulic Pressure. 


CHEAP PRICES AND QUICK DELIVERS. 


FRANCIS -====aRs, 
Belgian Eng. Works, BURTON-ON-TRENT 








CONTRACTORS PLANT. 


CRANES. 


PILE DRIVERS. 
wartaheres {iogincore) Limited, 

















JOHN ROCERSON & CO., LTD. 


WOLSINGHAM, Recetas CO. DURHAM. 





AKERS 0) 
Steel Castings. and Steel F orgings. 
Stoe kless —, oe a r Buckets, Links, 
Steering | 
Szxp your Exqurers. 
Telegram “Steelworks, Wolsingh Zé 


E ercan\ . 
WATE PURIFICATION SPECIALISTS 


XU 


ENCINEERING 
COMPANY LTD 


























D147 
INDIA HOUSE 
KINGSWAY 














Specify 
JOHN GIBBS & SONS’ 
“PEERLESS” 


Blower & Exhaust 


ou will NOT 


FANS be ‘akseppointea. 


SEND FOR CATALOGUE. 


7 Duke Stree 
*~ ‘Liverpool. Ors 


For large advt. see June 9th. 


DAVIES & METCALFE, 


MANCHESTER. 




























SPECIALITIES. 


“ERO 
CUTTING COMPOUND 


Every Barrel is guaranteed 





:: s: of first class quality. :: :: 


Manufactured in our Works. 


WHY BUY FOREIGN 
MADE COMPOUNDS? 











Send your enquiries to: 


E BROOKSBANK & CO., LID., 


TRAFFORD PARK OIL WORKS, 
MANCHESTER. 






Telegrams — 
**Oleate, Manchester.”’ 


Telephone— 
35 Trafford Park. 





















INJECTORS, 








ALL CLASSES. 





Illustrated Advertisement every fourth acer 














IRON» STEEL 
HEMP c WIRE- 
ROPES*CHAINS-t1c} 


SAM: DENISON <-SON.-L 
PARAS/OEs’ LEEDS:s-E- 
















EVERTITE JOINTING. 








y SANKEY 


Fireproof Steel Storage Bins. 
For Workshop and Warehouse. 


Write Sor details. 


Josepb Sankey & Sons Lfd. 
Hadley. Salop. 
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DIAMOND OF 
SYSTEM LUBRICATION 





CALYPSOL 


GREASE and YARN GREASE. 


Economic and perfect method. 
Write for iustrated catalogue, N66 


DIAMOND LUBRICATING CO., LTD., 
E.D. Bute St., WEASTE, MANCHESTER. 


THE TEES SIDE BRIDGE 
AND ENG’G WORKS, LTD. 


MIDDLESBROUGH, 


Popytacturess = a 
Buildings, 
Gold A. . 
a Fores: — and Air maine aa Huot 

















es, Beets, a es 








PRATCHITT BROTHERS, 
CARLISLE. 
Pump Makers by Royal Appointment. 


DEEP WELL PUMPS. | WATERWORKS & 
COLLIERY PUMPS. | SEWAGE PUMPS. 


Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 


DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 
See our page Advt. every second and fourth week. H1584 


WATER TURBINES. 


Apply for Details, Plans and Estimates to 


BOVING AND CO., LTD., 


Imperial Buildings, 56, Kingsway, London, W.C. 
Tel.: Holborn 6420 (3 lines). T.A.; Jenorten, Estrand, London 


MEXICAN FUEL OIL. 


Anglo-Mexican Petroleum Products Co.,Ld. 
Finsbury Court, LONDON, E.C. 


Telephone : 
City. 

















Telegrams : 
K274a Mexprodux, Ave, London. 












THOMAS SHANKS £ ©. ats 
nnn 


ADVERTISEMENT IN 
ISSUE OF JUNE 16 





















GEAR 
CUTTING 


bd 
* 
t 
g 








Made in England by Englishmen, is second to none 


Rogers McGown & Co., 4, Livesey Rd., Manchester 








3 and cheaper than most. 
Good for the highest pressures, and the w nk feces, 
For particulars apply to K354 
R. Ee ROSS and cCo., LTD., 
Premier Works, STOCKPORT. 


STAN LEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 


Please iol e —_* “KS” 5” Culicagen: 
Ww. EF. STANLEY & CO., Ld., 
286, High Holborn, London, W.C. Cl 
(GLASGOW) 


PEGLER BROS.“"tro. 


MERCHANT ENGINEERS, 
BRASSFOUNDERS, METAL ALLOYERS 
ANTI-FRICTION METAL MAKERS. 


— 8M255 
54, Brown Street, GLASGOW 


























GRAIN, CHILL & STEEL ROLLS, 
HEAVY GASTINGS sice ‘tp io 40 tous. 
peciality. 





Titans. 


Fig. 1156. 


Steam Cranes. 
Concrete Mixers. 


Electric Cranes, 
Travellers, 
Capstans, 


Winches, &c. 
Grabs. 


Goliaths. iui 


STOTHERT & PITT, L°-BATH 





Steel Loco. Wheel Centres 





R. B. TENNENT, Umrtec, 
sts COATBRIDCE, N.B. 











The best 
FURNACES 
STOKERS 
MELDR UM DESTRUCTORS 
SUPERHEATERS 
Q848 MELDRUMS, Limited, 








Canal Works, Timperiey, MANCHESTER. 








PATENT 


BOILER ) HOPKINSONG COL? 
MOUNTINGS A HUDDERSFIELD, 


ALVES 














LACY-HULBERT & CO., L"- 


91, Victoria St., LONDON, S.W. 





Trade “BOREAS” 





Mark. 


COM PRESSORS 
VACUUM PUMPS 


Fixed or Portable. 


QUICK DELIVERY FOR WAR WORK, 


Telegrams : baie 
n 
Telephone: 94 Victoria. 
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SHELL BANDING PRESS. 


PULLAN & MANN 


Engineers, 
CAMBRIAN WORKS, LEEDS, Le. 


Telegrams: ‘Cambrian, Leeds, 


THE LUNE VALLEY 
ENGINEERING C° L” 
LANCASTER, 


have in Stock 
WATER-TUBE BOILERS, 
MARINE ENGINES, 
PARAFFIN BURNERS, 


Telephone: No. 1232 





OIL TANKS, FITTINGS, Ete. 
TRAVELLING FIELD KITCHENS. 








Quick Delivery of Sullivan 
Air COMPpreSSOTS: ¢: you seed 2 new 


air compressor Now, as soon as you can get it, dont forget that 
Sullivan Compressors are available for prompt shipment in a large 
range of sizes and patterns, both steam and power driven. 


We are particularly well prepared to help you if you need LARGE 
COMPRESSORS 1 of 1,000-ft. in standard 
high duty types. 


capacity and up, 


cable or write us—Catalogues, price and delivery 


Telegraph, 
furnished on application. 


The cut shows a Sullivan Tandem Corliss Compound 


Compressor carried in stock at Chicago in five 


OXYGEN 


OS 








British OxygenCo.,Ld 


The oldest and most extensive Oxygen 
producing and distributing business io 
the world. 





Factories in all important Engineering 

centres, equipped exclusively with 

MODERN PLANT, capable of producing 

600,000 Cubic Feet of Oxygen of 99% Purity 
per day. 


MANUFACTURERS OF 
Oxy~Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


And other Appliances. 
pee D678 


For ull particulars apply to any of the Company's 
Works :— 





Westminster, 8. 
LONDON - . a East Grogawich, 8. 
Pap a 
WOLVE 'RRHAMPTON tooe Walsall Etrect 
Fee ateriborongh Street 
Bremborough Port 


BIRKENHEAD - 
NEWCASTLE-ON- 
TYNE - 














Open to take Contracts for Light Sheet Stec! unit sizes, 1000 to 3150 cu, ft. Bulletin 2558 D. SERPEUnLD, ‘ Genie Works, Lage 
Rock Drills. Diamond Drills. Drill Sharpeners. Hammer Drills. }|CYLINDER, DOFFER, ROLLER, 


ESTABLISHED 1887. 


Steel 
Castings 


From 1 lb. to 1 Ton. 


THOMAS GREGORY 


& CO., LTD., 
TAFFS WELL, 
K20a Nr. CARDIFF. 














BERTRAMS LIMITED) 


Engineers 
SCIENNES, EDINBURGH. 
Manufacturers of 8M230 


Machinery for Paper Mills, Rubber Mills, Rubber 
Plantation Factories, Explosive Works: also’ Machine 
Tools for Iron and Constructional Works. 


JOHN WILSON & SONS, 


79, Soho Road, BIRMINGHAM. 


RAILWAY CONTRACTORS. 


ENGINEERING & HEAVY BUILDING 








WORK OF ALL CLASSES EXECUTED. 
Teleg. : ‘* Buicnwors.” K323 Tel. : 216 Norruzrn. 


IAL WIRES «(A 
Day 














TD 











W. D. M'KENDRICK & CO., 


MOTHER WELL, N.B 


HIGH-SPEED DRILLING MACHINES 


FOR 
BOILER AND GIRDER WORK. sx204 
See Illustrated Advertisement in issue of June 16th. 








POWER PRESSES 


for Sheet Metal Work, Blanking, Drawing, 
Stamping, &c., also Spinning Lathes, mae 
Shears, &c. 


HORDERN & MASON, 


Vulcan Press Works, BIRMINGHAM 





Sullivan Machinery Company 


(ESTABLISHED 1850.) 


Salisbury House, London, E.C. probes 

















‘NUDBRIDG 


GAS<OIL ENGINES. E 


LONDON OFFICE : 


€7,VICTORIA ST 
WESTMINSTER , S.W. 





The Dudbridge lion Works lfd_ Stroud, Gloucestershire 


CHARLES MeNEIL, Siscsi,"s irae SetiecfSuctinr Se, “Ge Res ou 

Stamped Steel Pistoms up to 56Gin. Diameter. 

WELDLESS LOCOMOTIVE : R Original Patentee & Maker of 
DOMES up to 43in. Thick, Badsesed Geabels Doers. 


Code, 5th Edition ABC. 
Engineering Code 2nd Edition 













Me Neil ’s 
yosséd Wrought Steel Pisto1 













WRITE TO 





TURBINES 


FOR ANY POWER 





& CO LTD 


KENDAL. 


ENGLAND. 


OR 
HEIGHT OF FALL. 


CENTRIFUGAL. 





See displayed advertisement every = .11;:L 4 


AIR PUMP, CONDENSER & 
STEAM PIPE CASTINGS. 
Machine Made Toothed Wheels. 
MALLEABLE IRON and 
MILD STEEL CASTINGS. 


Write for priees to 


SCHOFIELD’S FOUNDRY CO., L” 


LITTLEBOROCUGH. 727 












= Self-contained Carburettor and 

. fits on in place ef the C. BINKS 
ccboast branch ahd — 

ian ot oe sugar spirit, wh ; Ltd., 
sisi ahs ECCLES. 





MACKIES, LD., 


Engineers, R READING. 
WROUGHT AND CAST I 


PULLEYS, SHAFTING, BEARINGS 


W1908 write for Catalogue ko. 52. 
Tels., Machinery, Reading. "Phone, 86 aie 








THE 


CLEVELAND 
BRIDGE ano 
ENGINEERING GO., LT?. 


and Erection of Bridges, Girders, 
Roofs, Warehouses, ant ali classes of 


Iron and Steel Constructional Work. 
HEAD OFFICE AND WORKS— 


DARLINGTON. 











A. BEEBEE, | 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. asx 








RICHARDS’ SIDE PLANING MACHINE, 
Bed 8ft. long, Planes 20in. wide. 

ROGERS’ VERTICAL BORING & TURNING MILL, 
Min. capacity. 


POND COMBINATION TURRET LATHE, 
Win. swing, 4in. belt, 44in. hole in spindle, square turret. 


JOHN MACNAB, Mary Street, HYDE. 


Telephone No. 78. N67 









 ®, © Dam ©) 208). ©. «oun . 7 eo) OF Oo © 
GOODWIN, BAR IY & CO 
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MARINE PROPELLERS. 


Unequalled for Design, Workmanship 
and Efficiency. 


SUPPLIED TO THE PRINCIPAL HIGH SPEED BOAT BUILDERS IN THE WORLD. 
Special Attention is Given to 
ACCURATE BALANCING, POLISHING, BORING, Etc. 


Write for our New Booklet dealing exclusively 
with Thornycroft Solid Marine Propellers. 


JOHN I. THORNYCROFT & CO., LTD., 
































WOOLSTON WORKS, 33 SOUTHAMPTON. §ricsc 
LONDON OFFICE: 15, CAXTON HOUSE, WESTMINSTER, S.W. HEAD OFFICE & WORKS: SHEFFIELD, ENGLAND. 


Builders o. 
STEAM, ELECTRIC & COMPRESSED AIR 


LOCOMOTIVES 


for any Cs tensitlial any ——* 


COAL CUTTING MACHINES 


AND 


HAULAGE ENGINES 


OF ALL TYPES. 








FORCINCS IN IRON AND STEEL—C.M. AND PHOSPHOR BRONZE CASTINCS—MACHINE WORK OF EVERY DESCRIPTION. 











—————— -—.™ -—- ——axnermsa”? 
ES TINCGHOUSE Wee et Se — 
MORSE . THE WESTINGHOUSE BRAKE co., LED. 
—— 82 York Road, King’s Cross, London, N. 
Boge na St eee 

















“BON ACCORD” High-Lift Horizontal or Yertical Spindle TURBINE TYPE 


CENTRIFUGAL PUMPS. 


Also LOW-LIFT CENTRIFUGAL PUMPS for Mine Pumping and Sinking, Condensing, Draining, Dock 
Pumping, Irrigating, Sand Pumping, and Sewage Work, &c. 


HIGH-SPEED ENGINES for Driving Dynamos, Pumps, Fans, &c. x194 
Try **‘BON-ACCORD”’’ PACKING for the Stuffing Boxes of your Pumps and Engines. 


DRYSDALE & CO., Ltd., YOKER, GLASGOw, * WRITE FOR CATALOGUE. 











4-Stage Turbine Pump. 











FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. , (Newark), Ld. 


NEWARK-ON-TRENT. 








CONTRACTORS TO THE FLANGED AND WELDED WORK 

ADMIRALTY, of every description. 
WAR OFFICE, MOTOR WAGON BOILERS. 
INDIA OFFICE, HYDRO’ CASINGS. 
BOARD OF CUSTOMS, REPAIR FIRE-BOXES. 
CROWN AGENTS, EVAPORATOR SHELLS. 

&c. &e. VULCANISING PANS. 

AIR RECEIVERS, &c. 
ABC CODE (4th and 5th Editions). 0569 


Telegraphic Address: ABBOTT, NEWARK. Telephone No. 54, 
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COWANS, SHELDON & CO., Ld., 


d ABC (5th Edition) Codes 
Delogaphic Addresr—St, Nichola, Cal, CARLISLE. 2, Victor test, Weekninste, 


ELECTRIC, HYDRAULIC OR STEAM 


CRANES 


For Warehouses, Railways, Docks, 
Wharves and Works. 





























ANY SIZE OR POWER. « 


No. 367.—HYDRAULIC CRANE. 


9°25 CAST IRON BOMBS. 


our JOLTER MOULDING MACHINES are civinc an OUTPUT OF 4.0 PER HOUR, INCLUDING CORING 


Write us, or wisit our Demonstrating Piant by Appointment 


J.W. JACKMAN & CO., L*”- ater Fmd Plt, MANCHESTER 














sr AMONIA: GRAND PRK CARBON (, 


FRANCOBRITISH 
aaa _,: 
1908 
IcePlarts up to 200 Tors Capacity. HASLAM 


FOUNDRY: & : 


UNION FOUNDRY, London Office:~ 
. DE 175-177, SALISBURY HOUSE; ENGINEERING C2 LP 


* LONDON WALLE-C: S° 
qin syote™ 


BULLET PROOF! | 


Plates to resist small-arm attack. 

















For ammunition-wagons, armoured 
motors, trains, aeroplanes, &c. 


Thickness of plates from -104 inch. 
STOCK ON HAND. 


Manufactured by 


STS THOS, FIRTH & SONS, L SHEFFIELD. 
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EAST FERRY ROAD ENCINEERING WORKS GO. L™ 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 








b 





a cae scritisiaai as cna Mieke Scat atl . 


HYDROSTATIC CRANE WEIGHING MACHINES. 


General Eugimeers and lronfeunders. Estimates given for Repairs. 


MILLWALL, LONDON, E. 





‘Lelegy ame— Bs026 





ENGINES, PUMPS, SLUICES, CAPSTANS, &e. 








GLACIER METAL 








The most reliable bearing alloy for all general 
engineering requirements. 
a rad 


FINDLAY’S" 
SPECIAL MOTOR METAL. 


FINDLAY’S 


1 CiER ANTI-FR TION 
SPECIAL MOTOR METAL METAL Co. LoD, 





For bearings of internal combustion engines, 
and bearings working under abnormal! strains. 
2 


DIE-CAST BEARINGS. 


We supply these sound and true, with oil 
grooves and oil ea cast in. 


GLACIER ANTI- FRICTION METAL 


WALDO ROAD, “elem 
WILLESDEN JUNCTION, LONDON, N. Ww. 














a 


MESS 
ROOM 


OKING API 





FOR 




















SEVEN GOVERNMENTS use the 


AUSTIN CUBE CONCRETE MIXER. 


It mixed most of the Concrete used in the GREAT PANAMA CANAL. 


The Austin Cube Concrete Mixers were selected for this important work because 
of their long record for. efficiency and dependability on the severest work. 
The Austyn Mixer, instead 


? 

shape of a cube, which, in 
revolving, folds ‘the batch 
in on itself repeatedly. 
This secures uniformly per- 
fect and thoroughly mixed 
concrete. The Austin Cube 
Mixer(Improved) is sturdily 
built for long and contin- 

now 


Municipal 








Engineering and 
Contracting Co., 


Railway Exchange, 
Chicago, U.S.A. 
Cable ag 

EXOAVATE, ee 

Codes—Lie! =F Cc C (sth 
Edition), Western U; 

















DUNGAN STEWART & Co, Lo. 


London Road Ironworks, GLASGOW. 


TreLeorams: ‘ Srewart, Guaseow.” 










Baling 
Plants. 


for Cotton, Hemp, Jute, Coir. 


Hydraulic 
Presses, 
Pumps, 

Accumulators, 

Intensifiers, 

Pumping 

Engines, 


etfibtte net oe 


2 AGENTS IN INDIA: 
== DREWET CHOWNA & CO0., 


Bombay. 
44103 
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Rrom é\Y/ade 


AIR. COMPRESSORS 


have gained their high reputation 
mainly because of their efficien 
They deliver more air per H. 
than any other machine, and main- 
tain their initial efficiency after 
years of constant service under 
cis the most unfavourable conditions. 
Owing to rere | of design and robust construction, the fact , 
that they are absolutely dust-proof and have perfect lubricating 
arrangements, they require the minimum of attention. 





Kus 


Send for illustrated catalogue. ai waar een vaen 


| BROOM & WADE,"??- works: HIGH. WYCOMBE. “oe Bearings. 


















ARCHIBALD EDMESTON & SONS 


CAWDOR ST., PATRICROFT, near ——— 









Oven Concrete & Brick-making 
300,000 H.P. Machinery, Flour Mills 
AT WORK. Textile Machinery, an 
Mine Gearing 
generally. 
. Invaluable for 
Driving 
Mining Machinery 
and Haulage, 
Saw Mills, 
Electric Light 
and Pewer. 
FOR STARTING 
roe FOR COUPLING 
OIL ENGINES. SHAFT-ENDS. 
PATENT 











MOTOR RAIL CARS & LOCOMOTIVES 


running on 
PETROL & KEROSENE 


BEST BRITISH 
DESIGN & BUILD 
FOR ALL PURPOSES. 


Gisl 
Send enquiries to Manufacturers, 


MCEWAN PRATT & 60, LT. DoNsSow, zc: 


Telegrams: ‘IN: Tl, LONDON.” Works: sunroe-on- TRENT. Telephone: 458 LONDON WALL 


| EASTON é JOHNSON, 

















Teleg: rams :- 
EASTWALD, 
TAUNTON. 


Telephone:- 
146 TAUNTON. 


ABCCodeused. || i 


HIGH-SPEED OUND 


STEAM ENGINES. 550500 BAR 



































STEAM ano POWER PUMPS 





DOUBLE-ACTING PISTON PUMP DEEP WELL 
for 75 lbs. Pressure or 175 Feet. WORKING HEAD. 





SINGLE-ACTING TRIPLEX SINGLE STAGE, SINGLE SUCTION 
PLUNGER PUMP. CENTRIFUGAL PUMP. 


GILLESPIE & BEALES, 


Amberley House, Norfolk Street, Strand, 
LONDON, W.C. 


Telegrams Telephone : ° 
GILLESANDO, LONDON. K260 GERRARD 2681 and 4720. 














etletealietioteliatitoteiataialaioiat 








iat ae. Papua? a “n o 
Sie 8 8 te 8 eB A 4 a a a ee aeaweaweawesweuweuweeerurenuwesweuireuruwruwuruwueuu4es4SP4Pstea4esese 





Telegraphic Address: London Office 
“MIRRLEES,” GLASGOW. 122, CANNON STREET, E.c. 


WATER DISTILLING 
PLANTS. 


ease Fresh 
Water from Salt 
Water or other 
Impure Sources. 







“SEXTUPLE EFFECT DISTILLER. 
Capacity, 180 tons Pure Water every 24 hours. 
ADOPTED BY THE LEADING GOVERNMENTS 
AND RAILWAYS OF THE WORLD. 


THE MIRRLEES WATSON CO., LTD., 


—— GLASGOW. —— 
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MECHANS LIMITED. 








Engineers and Contractors, 


SCOTSTOUN IRONWORKS, 
GLASGOW. 





LONDON OFFICE: 
28, VICTORIA ST., WESTMINSTER, 8.W. 


ia STEEL TANKS fon ou_wares. 
We i STEEL CHIMNEYS. 


i 2 AVS 
GUYED. OR SELF-SUPPORTING. 


STEEL HEADGEARS 


AND MINE STRUCTURES. 


COAL BUNKERS. 


BINS—SILOS & PLATED WORK. 


CYANIDE PLANTS. 


TAILINGS WHEELS—EXTRACTORS 


NITRATE PLANTS. 


BOILING TANKS—BATEAS, 8x33 
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INSET SHOWS—CYANIDE TAILINGS WHEEL. 


THE ISCA FOUNDRY C°...""." 
"LTD. MON. 


LONDON_OFFICE: 53, VICTORIA STREET, S.W. 
ISCA, VIC. LONDON: ISCA, NEWPORT. 
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e IRON 


Ornate Design for Railway Station and Dock Gates. . . F » N 6 [ N C 


RAILING, 


BAYLISS, 
JONES ~~ 







































































4 
+ $) f d +; Q if ¢ 
BAYLISS i ierm)| ales. 
: ih | &ec. &ec. 
LIMITED. rn , | i Also Manufacturers of 
iain 1} Hi I) 1 | IRON AND 
ess a fe | | STEEL BARS. 
ange eae ees ae ee eee (Numerous sections). 
Also Mfrs. of BOLTS and NUTS, &c. WOLVERHAMPTON, and Cannon St., LONDON, E.C Catalogues free. Ks? 
DIXON BROS. & HUTCHI NSON, LTD. 
Telegrams: CyLInDER, SOUTHAMPTON. Telephone: 389. Woolston, Southampton. 
Ws TOR A, 
ee PETROL on PARAFFIN ENGINES 
ee Be 2 to 150 B.HLP. 
1 ae , FOR 
' Boats | Wireless Telegraphy 
Electric Lighting _ Alr Compressors 
| 
Electric Welding | Motor Ploughs 
Pumping _ Prime Movers 





Agricultural Uses Etc. Etc. K329) 
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CLARKE, CHAPMAN & CO., LTD.. 


ABO, 4th & 5th Eds., Al, En: 
{tieber ‘8, Broomhalls, Moreing 
{fiers Union & Private. 


aie Be 4 2nd Ede, Vi Cc t oria W Oo rk S, G ATE SHE AD. | Telephone gree + paaiorgs i No. 187 City, 


London Office: 50, Fenchurch Street, E.C. apart riciatnaples tino Seosiny ameter 





Electrically-driven Windlass. Bolinder Cyclops’ Crude Oil Cargo Winch. Electrically driven Winch. K26 


— MANUFACTURERS OF THE — 


“WOODESON” Patent Watertube Boiler for Land and Marine Installations. 















SE 


MARINE MOTORS, 


COMPLETE MOTOR BOATS 
MOTOR PUMPING PLANTS, 


EMERGENCY 
LIGHTING PLANTS — 





2°ft. SHIP'S LAUNCH. 
Speed 9 knots. 12 H.P. Motor 


Motors are built in 10 sizes from 
3 HP. to 150 H.P.,Fetrol or Paraffin, J» W. BROOKE & CO., Ltd. 
' Adrian Works, LOWESTOFT, England. 
12 H.P. 3 cyl. Brooke Marine Motor 


; Telephone—380 Lowestoft. 
with reverse gear. COMPLETE BOATS up to 8Oft. bie nese re ar g-¥ B.C Sth Edition & Private. K328 





7 











NASMYTH, WILSON «& Co. Ltp. 











PATRICROFT 
MANCHESTER. 





ESTABLISHED 1837. 


LOCOMOTIVES. 

















LLEWELLIN IMIACHINE 


BRISTOL. 


BRITISH 
TIME RECORDERS 


all types. 


‘ Makers or 


WATCH MAN’ Ss WATCHES. 


Send for Lists. K4 
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Sir WiIiLLaIAM ARROEL & CoO., ~ 


DALMARNOCK IRONWORKS, LONDON OFFICES: 


BRIDGETON, ae GLASGOw. 66, VICTORIA STREET, 
ly WESTMINSTER, S.W. 








































Hydraulic Machinery 
CRANES 


OF ALL CLASSES. 


—_——_—— 


Temperley Transporters. 


BRIDGES. 


= —— /.) | STRUCTURAL STEELWORK 


ee 


Crane Dept.: X8 


ae —! PARKHEAD, GLASGOW. 


NORTH BRITISH LOCOMOTIVE CO., LTD. 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS ote a 
(Late NEILSON, REID & CO.) (Late DUBS & CO.) (Late SHARP, STEWART & CO., Ltd.) 


ADMINISTRATION BUILDING, 110, FLEMINGTON STREET, SPRINGBURN, GLASGOW. 


LONDON OFFICE :—17, VICTORIA STREET, WESTMINSTER, S.W. Telegrams—LOCO., GLASGOW 




















BUILDERS OF ALL. KINDS OF 


LOCOMOTIVE ENCINES AND TENDERS SUITABLE FOR ANY GAUGE OF RAILWAY. 


Annual Capacity, 700 MAIN LINE LOCOMOTIVES. Output now exceeds 20,000 LOCOMOTIVES. Workshops Equipment, 9000 MEN. 


THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 
SUSPENSION BULB FURNACE. 


Parent) GREATEST DIAMETER OF FURNACE EVER OFFICALLY TESTED TO COLLAPSE, BOARD OF TRADE, 


BOARD OF TRADE, HIGHEST CONSTANT FOR 


CONSTANT FOG OTHER CORRUGATED TYPES, 



































ino eee cose 
— HIGHEST 
THE FACTOR oF SAFETY 
STRONGEST eee 
FURNACE UNIFORM 
| MANUFACTURED THIGKNESS 
THE LEEDS FORGE Co. LIMITED, LEEDS. 


London Office—Caxton House, Westminster, 5.W. Mr. J. W. HAWLEY, Representative. (Spl) 62 Telegraphic Address—ELzrrco, Lonpon. 


CRUSHING, GRINDING 


AND 


SCREENING PLANTS 


for Refractory Materials. 
















‘1 COAL & ORE BRIQUETTING PLANTS. 

BRICK AND TILE MACHINERY, ati Processes. 
MINING MACHINERY. 

CONCRETE AND TAR MACADAM MIXERS. 


DRAGON Dry or Wet TUBEMILLS. 20 Standard Sizes. FREI Sib Sa ee 
ORIGINAL MAKERS OF BALL AND TUBE MILLS. 20 YEARS’ EXPERIENCE. 


CEMENT PLANTS Designed & Equipped Throughout. 
WM. JOHNSON & SONS (LEEDS), Ld., CASTLETON FOUNDRY, ARMLEY, LEEDS. 
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EXPERIENCE 


i 


Telegraphic Address Telephone Numbers: 


i a ' BUTTERS BROS. anp Co. 1 ae 


OF PERCY CRANE & ENGINE WORKS, 
ALL TYPES MACLELLAN ST. HAND, om 
OF : 
CRANES. 2D GOW. a» ELECTRIC POWER 














A. RANSOME & seis la sha: to al lp ENGLAND > 
Manufacturers of = x, ed 7d Vre wei ; LONDON OFFICE— 


WOOD - WORKING MACHINERY. > 63, QUEEN VICTORIA ST., E.C. 


Tee ies t Ransome’s Patent Log Band Saw 
ARK. g will do as much work as a 
RANSOME, CENT., LONDON. Vertical Log Frame, Rack Circular 


RANSOME’S HORIZONTAL Saw Bench and Reciprocating Frame 


LOG BAND SAW or 


economising more than half the 
is by far the 


power, floor space and 
labour required to work the above 
MOST RAPID, ACCURATE, three machines. 
and ECONOMICAL LOG he es ming 
SAWING MACHINE IN THE : 
‘ Machinery of the most Substantial 
WORLD, and is free from Build for dealing with the 
unnecessary complications. : Hardest Woods. 














yy oy} Bujonposd 


Wood-working and Saw Mill 


No Eaw Mill is up to date without these Machines. 


*4y4OM JO opess 7 


Write to Dept. B for Pamphlet describing this Machine, with Testimonials post free on application. 














ESCHER WwYss & C2. Zurich (Switzerland). 


Water Turbines | Zoelly Action Steam Turbines 


| 
“Francis” and Tangential Wheels up | in actual use and in course of 
to the end of 1915. construction, 


EI) 3,068,603 effective horse-power |  4:400,000 horse-power 


up to end. of 1915. 























in actual use and in course of construction. | 


HIGH AND LOW-PRESSURE TURBO-PUMPS. | | ZOELLY TURBO-COMPRESSORS. 
PAPER-MAKING MACHINES. | REFRIGERATING MAGHINES. sei 








LONDON Office: 109, Victoria Street, Westminster, S.W. | TOKYO Office : 3 Uchisaiwaicho Itchome Kojimachi-Ku. | MONTREAL Office: 626, Coristine Buildings 














THOS JAMES & Ce 


LARGE STOCKS 
ANGLES:TEES:- FLATS : CONVEX: ZEDS: EHANNELS 
BULB ANGLES: BULB TEES: BULB FLATS:&¢ preteen 


<0" TO 34'0" “LONG Ye x %° TO 15x 4 & 400°LONG 


=o fe Fe woe CHEQUERED PLATES oy 


got Mecho, STEEL ROUNDS STEEL SQUARES exock Lise 





yes ue So ” 
(”#°+ 10" DIAM.) ("> 8" SQUARE.) Onan 


DUBLIN St LIVERPOOL application. 
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OVERHEAD TRAVELLING CRANES 


* ELECTRIC and HAND POWER. 























FOR EVERY i "| FOR ANY 


CLASS 2S = LOAD 
OF WORK. AND ANY SPAN. 


THE VAUGHAN CRANE co. tro 


(Formerly VAUGHAN & SON, Ltd.), grr 


vumiecaaern  OPENSHAW, MANCHESTER,  xeectitssccre 














, HOWELLS © 


i 
' 
| 
| 
i 
| 


HOWELL, CG Co Wie ae “O0/ 








NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 





COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS, &c. 


Marine —_- and bares: siencicairian 


Teleg. Ad.—LOCOMOTIVE, NEWCASTLE-ON-TYNE. F16 ESTABLISHED 1817. 








= ECONOMIC 
Se (MULTITUBULAR) 














re 
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STEVENSONS, 


PRESTON. 


STEEL CASTING LADLES 








100 TONS CAPACITY. 
IRON FOUNDRY LADLES. GAS PRODUCERS. 


GAS AND AIR REVERSING VALVES. 


THE MOTHERWELL BRIDGE CO. Lb. 























MOTHERWELL, N.B. ES 
Telegraphic Address: BRIDGE. : j 
Nations! Telephone No. 40. ‘ and similar 
‘ STRUCTURAL 
London Address: WORA. 
82, Victoria Street, om 
Westminster. 
HYDRAULIC 
BRIDGES, } : PRESSED 
ROOFS, FLOORING A 
PIERS, SPECIALITY. 
TANKS. ss 











ANTIMON IAL LEAD. 


THE TANDEM SMELTING CO,, LTD., 


TIN, ANTIMONY & LEAD SMELTERS, 
MERTON ABBEY, LONDON, S.W. 


FRASER & pies RATEAU TURBINES. 


—_— oe 
Blast Furnaces and Bessemer Converter: 
from 6000 ¢ ubie ft. 0 minute up 
Any Pressure. 











TURBO COMPRESSORS 


from 6000 cubic ft. up. — 


TURBO GENERATORS 


ALL SIZES. 


HIGH, LOW, and MIXED- 
PRESSURE TURBINES. 


Also SMALL STEAM TURBINES, 


CONDENSING & NON-CONDENSING 
from 6 B.H P. 


FRASER & CHALMERS, Ltd., Erith, Kent. cc2@ome 
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LAMBETH 


COTTON DRIVING 


ROPES. 


MADE 3 OR 4 STRAND. 
Specially suitable for Drives in Engineering 
Works, Rolling Mills, Cement Works, 
Textile Factories, and Main Driving Generally. 


Book on Rope senpen? Free on application. 


THOMAS HART 


LAMBETH WORKS, 
BLACKBURN, 


Established 1789. NS ENGLAND, 


AITONsC* L” DERBY 
MAKERS OF FLANGED PIPES, 
CAST IRON - STEEL - COPPER 


FOR STEAM, WATER & GAS. 
See large advt. alternate weeks. N36 


V. NOTCH 
BEA WATER 
RECORDERS. 


Full particulars from :— Nx 
Lid. 








THOMAS CROMPTON, 
NORTH ASHTON, Nr. WIGAN. 
Manufacturer of N4l 
IRON & STEEL HINGES 
to any pattern, for FIELD KITCHENS, 
DOUGH TROUGHS, LIMBER WAGONS, &c. 
SMALL FORGINGS to any pattern or drawing. 


he! 


BODLEY BROS. & Co. 
Boter Makers, and Ion and Bras 
, KET. 


SPUR, BEVEL, 
; MITRE, MORTICE, 
WORM WHEELS 


Machine Moulded. 
Also Teeth Cut te Shape 


yyy 


2. 


my 


\{ 


\ 


SE a Tig Oy 


ESTABLISHED 1790. L93 


VALVES 


TURNBULL’S SAFETY STOP CHECE 
SLUICE & =p apt aid VALVES, 
Send for Catalogu’ 
ALEX. TURNBULL & CO., rtd. GLASGOW. 
See Illustrated Advt in issue of May 19th,1916. K59 


EDWARD MERCER 
Hollins Ironworks, Hollinwood, near Manchester. 


Speciality: 
BRIGHT SHAPED 


HEXAGON aUTs 


BRICK. MAKING 
MACHINERY 


For Clay, Concrete and Sand-Lime. 


HERBERT ALEXANDER & CO.,Ltd. 


Engineers, LEEDS N50 


| DIXON'S GRAPHITE 
SPECIALITIES. 


eon PRODUCTS Ltd., 





LOCKWOOD, 5. CARLISLE LTD, 


EAGLE ailene-seses Dee, SHEFFIE 


Telegraphic Address— 
PISTONS, SHEFFIELD. 


DESPATCH OF URGENT ORDERS 


ALL PACKINGS GUARANTEED © 


H.P, Rings Rd Sorings, specs specially designed 


‘OF EVERY = CRIPTIC : 


ASTRON, TE Teh ai MSTRONGY NORKS, WALSALL 





AR 1 


ee ge 


WHITTALL | STREET, 


CRAVEN’S »tex* STIFF-PLASTIC 


BRICK-MAKING 
MAGHINE. 


This machine has always taken the lead for producing bricks 
e ready for the kiln. 

The stiff-plastic system of brick-making was introduced by us, 
and the bricks are moulded and shaped different to those of any 
other machine; the clod ig square and almost the size and form of 
the finished brick. 

For Quality of Work Produced, Upkeep, and Driving 
Power Required we Challenge any other Machine on the 
Market, 

When once this machine is adopted, repeat orders are assured. 


X1520 





SOLE MAKERS: 


BRADLEY & CRAVEN, Ld. 


Westgate Common Foundry, WAKEFIELD. 


FLEMING & — LTD. 


1 Travellers, 
150-Ton Four Motor i Electric : 


NEWCASTLE-ON-TYNE ‘OPFICE- 
1, @t. Nieholas Buildings. ura Looe, Steam Cranes. 


LONDON OFFICE— 
Selanne tetera, Bridge Street, 


Weetminster, 5.W. 
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Telegrams: DYNAMO, OLDHAM, 


ELECTRIC 
“| WARPING 
WINCHES 


to pull 14,3 or 


6 tons at 50ft. 
per minute. 


WRITE FOR PRICES, 


X1662 
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J. P. HALL, & ‘4 O°. LTD. 


oLDPHeaAm. 





——~- a 





Telephone 300(2 ines), 











THE COIL CLUTGH CO., LTD., 


Phenix Works, JOHNSTONE, SCOTLAND. 


COIL FRICTION CLUTCHE 


Manufacturers ot 





SS ES || 


LF dl 


Lo 









































for all purposes, 
powers and speeds, 


including 


Hauling, Winding, Stamping, 
Pumping, Grinders, 


Compressors, Exhausters, 


ROLLING MILL 
REVERSING GEARS 








el debs! ak tel GR ET 


it 





Reversing Gears for Internal Combustion Locomotives, to suit all 
Clutch-controlled Speeding Gears also supplied. 


powers, 


- : Gas Engines, Electric Motors, 
Motor Cars, 


MARINE REVERSING 
GEARS. 


smM9 








JOHN SPENCER & SONS, Lr. 


Newburn Steel 


Established 1810. 


London Offiee—82, VICTORIA ST., WESTMINSTER, S.W. 


TOOL STEEL. SPRINGS. 








BUFFERS. 


Works, NEWCASTLE-ON-TYNE. 


Telegrams—NEWBURN, NEWCASTLE or LONDON. 
Contractors to the Admiralty, War Office, British, Foreign, & Colonial Railways, &. 


STEEL MANUFACTURERS. 





FILES, 


SLABS, BLOOMS. 
BILLETS & BARS 
FORGED & 
HYDRAULIC PRESSED 
CRANKSHAFTS. 


CRANK & STRAIGHT 
AXLES & FORGINGS 


ROLLED STEEL SHIF 
& BOILER PLATES u; 
to 13ft. wide. 


S.M. & CRUCIBLE 
STEEL CASTINGS 
up to 30 Tons. 


aulib 


WASTENEYS-SMITH’S Pat. STOCKLESS ANCHOR, 





“ASHTON” 


HIGH GRADE 


PRESSURE 
GAUGES 


for all purposes. 


HOBDELL, WAY & CO., Ld. 
124/7, Minories, LONDON, E. 


Telegrams—“ HOBNAILS.” 


Telephone—Avenue 3810 (3 lines), L732 




















Works 
OLDHAM 


 SeeNext Issue 
HELE-SHAW 
CU ith) 








“SPENCER - HOPWOOD” 
BOILERS. 


Patentees & Sole Makers 


W.H. SPENCER 


HITCHIN. 


Standard and 
Launch Type. 
Va74 















LUBRICATORS, 


LTD., 






Leeds Place, K2i3 
TOLLINGTON PARK, N. 














Feed 
Water 
Heaters. 


ALL KINDS FOR 
EXHAUST & LIVE STEAM 


POLLOCK, 
MACNAB & 
HIGHGATE, 


Shettlestone, 





H315 
a LASGOW. 


J. PARKINSON & SON, 


Shipley, Yorkshire. 








Manufacturers of 


LATHES, GEAR CUTTERS, 
MILLERS, BORERS. 


Q765 








GEARS. 
SPURS & BEVELS 
PAPER PINIONS, 
CHANGE 


WHEELS, 
All Sizes, 
Accurately Cut by New 
Process. 
Very Low Prices. 
Ask for List. 
3end your enquiries. 


GREENWOOD’S 
STANDARD GEAR CUTTING CO., LTD., 


New Fond Street, HALIFAX. 
Telegrams: “ Gears.” Q841 





Telephone 1212, 
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36in. Centre 


HEAVY GUN 
TURNING LATHE 


with Six Tool Saddles 


NOBLE & LUND, LIMITED, Ps 


FELLING-ON-TYNE. 


THE HUNSLET ENGINE CO., 


LIMITED, 


LEEDS. 


MAKERS OF 


Locomotive 


Engines. 
ADAPTED to EVERY VARIETY 
OF WORK & GAUGE. 


Designs and Specifications supplied or 
worked to. 
Quotations and Specifications on 
application. 





























- Telegraphic Address—Engine Leeds. C4 
Telephones—Nos. 3430, 3434 (inclusive). 


JOSEPH EVANS & SONS TREBLE 


(WOLVERHAMPTON), Ltd., 
TREBLE RAM PUMP DIRECT DRIVEN BY U Mi S. 


on Tee WRITE FOR LIST. 











Culwell Works, WOLVERHAMPTON. 











TY 


| or 


C4 
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Overall efficiency, reliability, and economical working 
combined with simplicity and minimum upkeep are 


secured by its adoption. 


It embodies the results of over twenty-five years’ 


experience in pump-making. 


Standard Sizes. Interchangeable parts. 
Described and illustrated in Catalogue 4. 


G. & J. WEIR L™. - caTucarr. GLASGOW 

















C. REDMAN & SONS, “sc. 


LATHE MANUFACTURERS. Established 43 Years. 


Telephone —No. 30F. 





Telegrams—"Redmans, Engineers, Halifax." Cedes Used—A BC, 5th Edition, and Lieber’s. 
LONDON OFFICE: 22, Martim’s Lane, Cannon St., E.C., E.C. AMOS, M.I. Mech. E., Representative. 


x 4 ie 
86in. Swing TREBLE GEARED SURFACING and BORING LATHE with Turret Rest. 


The above illustration shows our latest type of Surfacing and Boring Lathes. The design is such that great strength and rigidity are obtaine 
with convenience for the regular manipulation of work, and it is specially adapted for Boring, Facing and Turning STEEL HUBS and WAGON 
WHEELS for MOTOR LURRIES, CYLINDER COVERS, WHEEL BLANKS, FACE PLATES, PULLEYS, &c. 

Lathes can be supplied either TREBLE or DOUBLE GEARED, with or without Screw-cutting Motion, with Turret or Plain Reste, and 
with or without Hollow Spindles. Ges 
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Save Time on your War Work. 





BUY THE 
ALL BRITISH 


ROCHESTER THREAD MILLER 


QUICK DELIVERY. 


RAPID. 
RELIABLE. 
EFFICIENT. 


* 
“ 
. 
COMPACT. | 
2 
* 
* 





Complete with 
Pump, 
Countershaft 
and Stand. 


Prices and 
Delivery on 
Application. 





No skilled labour required. 
Will mill thread up to 8in. diameter. 


Delaunay-Belleville Automobiles (England), Ltd. 
CARLTON VALE, MAIDA VALE, NW. xa 


0 ie € Cee € EES 6 GEE § 


Where do you buy 
your Fencing ? 


O one can supply you with iron or 

steel fencing of better quality, or 

quote you better prices, than we can, for 

the simple reason that we are one of the 

largest makers, and have the most modern 

plant for the rapid production of these 
materials to be found anywhere. 


HLL 


PAARARRAAR AD AIMIAIAIA 


Always ask us to quote for your 
fencing. Likewise, for any struc- 
tural steelwork you require. 


LUQUE OANA 


a \1oc 
—reamg Lochrin, Ye Yan 


Coatbridge” & S™ Laitions 


NI 


DHIOIAUUQGOATAAAAAA AAS LAE 


UT 


{HV HAUPYAANUHNANU 


Codes: A.B.C, #” 











LUNKENHEIMER 


‘Renewo Valves 
Nickel Seat-ring and Disc. 


All parts renewable without removing valve 
from pipe line. Seating surfaces regrindable. 


The most 
extensive 
line of 
high grade 
Engineering 
Specialties 
made. 


Bronze 
Valves. 


Iron 
Valves. 


Whistles. 
Cocks. 


Boiler 
Mountings. 


Hydrostatic 
Lubricators. 


Mechanical 
Oil Pumps. 





Oil Engine 
Lubricators. 


Oil and 
Grease Cups. 


Write for catalog. 


THE LUNKEN CO., Ltd. 








etc. 





35, Great Dover Street, LONDON, S.E. 
Factories—CINCINNATI, OHIO, U.S.A. 
“Lunken, Cincinnati.” K138 








Telegraphic Addresses :—‘‘ Lunken, London ’ 


& 60., 
LTD. 


HAYWARD-TYLER 
PUMPS 


FOR ALL PURPOSES. 











Write for Illustrated Price Lists. 


99, QUEEN VICTORIA STREET, 
LONDON, E.C. 


Telegrams—TYLEROX, CENT., LONDON. Telephone—9626 CITY. R 1339 
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MUSGRAVE’S 





For High Efficiency. 
For All Purposes. 


FORCED & INDUCED DRAFT. 
DUST REMOVAL, DRYING, &c. 


Expert Jem and Quotations on Application 


rite for Catalogue B. 
MUSGRAVE & CO., LD. 
BELFAST. 

42, te, MANCHESTER. 
yk Prostar Vi) ama 





Agents for India: 
D. T,. KEYMER & O0., 5, Mangoe Lane, Oalcutta 


CLIFTON & WADDELL 


Oldest Established Firm in Scotland o. 
METAL SAWING SPECIALISTS, 
HIGH-SPEED MACHINE TOOL MAKERS 
JOHNSTONE, near GLASGOW. 








BAND SAWS. 
CIRCULAR SAWS. 
HOT SAWS. 
DISC SAws. 


Best and Most Up-to-date Designs 


Over 1000 Machines 





HIGH SPEED SAWING MACHINE, WILL CUT THROUGH 











Ss. S. STOTT & CO., 


HASLINGDEN, nr. MANCHESTER. 


COMBINED AIR PUMPS & JET CONDENSERS 


(BENN’S PATENT) 
BELT, ROPE, MOTOR, OR 
INDEPENDENTLY STEAM DRIVEN. 





ALSO 
SURFACE 
CONDENSERS, 
AIR AND 
CIRCULATING 
PUMPS. xx 

















DERRICK CRANES 


ELECTRIC, STEAM, or HAND POWER. 





UP TO 50 TONS 
CAPACITY. 





As supplied ‘o the principal— 
Quarries, 
© Builders, 
Constructional Engineers, 
Shipbuilders, 
Public Works Contractors, 
&e. 








WILLIAM MORGAN & CO., 


HIGH SPEED ENGINES. 


The HORSELEY CO., Li., rim Siifaom 
oft VICpORIA Stay Ws enpuTEEON, SEARFORDGHIN ENGLAND. 


BT «WESTMINSTER, S.W. 


Sramtiotshdate snd Siamtedbitrers of Surastatel trek aad Oia Week. 
Cast Iron and Steel Tanks and Pressed Steel Flooring. 


oe ae 





H 
AZ 
a3 
a 


— 
So ekg, 





fic 





Bullders of Bridges, Piers, Viaducts, Cranes and Roofs for 
the English, Colonial and Indian Rliys. 
Gas Pianmnt. Cast Irom amd Steel Sashes, &c. 


FAWGETT, PRESTON & Co. L’- 


ENGINEERS, LIVERPOOL. 
Codes used : ABO (4th and 5th Editions), Al and Western Unien. 


01833 











Telegrams: Fawcsrt, LiverPoo., 


SUGAR MAKING MACHINERY. 


LICENSEES & MAKERS OF 
RAMSAY’S PATENT COMBINED 
MACERATOR & INTERMEDIATE CARRIER 


FOR 


CANE MILLS. 


These Carriers are working with Excellent Results. 





Can be applied to existing mills of any size. U1804 


Descriptive Circulars enumerating advantages on application. 




















RICH? D. BATCHELOR. 


ARTESIAN and CONSULTING WELL ENGINEER. 
Established over a Century 


CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN. 


73, QUEEN VICTORIA ST., LONDON. 3} 


wire { Warman, Onarnax, | ARTOIS WORKS, CHATHAM 











SIEMENS 


Manufacturers of all classes ot 
Electrical Machinery. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office—Caxron Hovsz, een, Be | = hone peRity BSe0 & ?_—-~ & on Biemote prer Taames Sr., B.C. 
’ Phone—Gerrard 860. Tele— Blombrele Vic, don.” jiemotor Cent, London.” 
A DALSTON, 


“ Tawratom Lamps axp Frrrivas—TY! N.E. 
Telephones Central & 8387/9 and Dalston 2440. “Siemodyn ae i i 
Pa ney Srarrinio— 2 Hl sb. St. 


iEMincuam—Oentral House, New St.| Giascow—66, a. ee 
| Mavonzsrsn—]96, igh St. 


I aay ome 
Bairow i ig: a Nevearns So, Oailingwoed Bi Bldgs. 
im Prrorrat To’ K122 





Lta., 
Established 1866, Kilwinning, Scotland. 
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CISTERNS ; 


& CYLINDERS 


RIVETTED and ACETYLENE WELDED. 
GALVANIZED AFTER MANUFACTURE. 


Our new works being fitted with the latest machinery 
we are enabled to quote 


ROCK -—SoTTom _PRICES. 





SHIPLEY wn " 


Bowling aaa BRADFORD. 


Telegram 
“* Cisterns, Bradford.” 


HENRY J. —~ 


















MAKERS OF F STEAM 
ELECTRIC TRAVELLING CRANES, 
OVERHEAD ELECTRIC CRANES, 
SINGLE AND DOUBLE CHAIN GRABS, 
STEAM CRANES, NAVVIES, 
PETROL & OIL MOTOR DRIVEN CRANES 
SHUNTING & BREAKDOWN CRANES. 


Telegrams: ‘Coles, Derby. Y¥466 














CONVEYOR 5 
ELEVATORS. 


‘BLAKE BARCLAY & Co. 
GREENOCK N.B. eM15 


BOILERS 


GLASGOW 











CURRENT SAVED 
PRODUCTION INCREASED 


COOPER HEWITT LIGHT 


_ 24 HOURS DAYLIGHT 
= LIST NO. 5753. 





THE WESTINGHOUSE COOPER-HEWITT CO., Ltd 
80, York Road, King’s Cross, London, N. 


D. & Jd. TULLIS, Ltd. 


Machine Tool Makers, CLYDEBANK, N.B. 
6ft. High-Speed Central-Thrust 
_— DRILLING —— 


r Illustrated Advertisement June 23 issue. 8105 


MACHIN E CUT 
WHEELS. 


The REID GEAR Ct GEAR ©O., or. Baaley 


See illustrated advt. in issue of June 23rd. 











BELDAM’S 
PILOT PACKINGS 


& JOINTING 


la 2 URC S? LON 


4 0 PREY c 


LOT 


UNO 


2 SPINDLE 


| Hic SPEED VERTICAL DRILL 
N¢ D.65. —— 


A large variety of other SPECIAL GENERAL 


and LABOUR SAVING MODERN MACHINE 


TOOLS 


SONS, ENGINEERS 


GRAMS — W ; 
TELE {pont = 1OY Kevenucr 


G.WILKINSON & SONS, 
KEIGHL 








Broad Street Chambers, BIRMINGHAM. 


STEWARTS ano LLOYDS, Lro. 


4, Oswald Street, GLASGOW. 


Winchester House, Old Broad St , LONDON, 





HIGH rechene STEAM 


INSTALLATIONS | 


IRON and STEEL BOILER TUBES. 
SOLID DRAWN STEEL TUBES. 
HOT WATER TUBES and FITTINGS. |! 
LOOSE FLANGE JOINT TUBES. |) 
HYDRAULIC TUBES. 
STEEL PLATES. | 

STEEL CASTINGS. 
FITTINGS OF ALL KINDS. 




























TED ADVT ALTERR TE WEEK 





FITTED WITH 
BALL BEARINGS. 


1, 2 and 3 Phase. 


E. BROOK, Lv. 


Works—COLNE ROAD, 


or _— 


Telepho Wire 


BRANCHES. 
11, Queen Victoria Street, London. 
70, North Street, Leeds. 











1 he 


atin i ee le te tl i, ee. 
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Phone - 3700 (4 lines). 
i Wires - DYNAMOBfd.), STANDARD 
STEEL-WOR Ks| 
TYPE 





a 
MADE IN ALL SIZES 


FROM 1 TO 100 H.P. 





‘ SJ 





Qs76 


PHCENIX DYNAMO MFG. 


D.C. MOTOR «+: vs. 


CO., Ltd, BRADFORD. 








ESTABLISHED 
1870 


JOHN ROBSON 
g, (SHIPLEY) [p 


Sty Yorks. bee 
Nea 


WRITE FOR 
ILLUSTRATED CATALOGUE 


AGENTS WANTED 


















































, 
: S1 =EL rRAM ED BUILDINGS. } 
, 
. +a a For 
aang cae a Tea = 
Workshops, Factories, d 
Foundries, Sugar d 
Mill Factories, > 
Buildings, Rice Mills, |} 
Marteur Jute Mills, |} 
eds, . » 
oan Cotton Mills, , 
: Rubbe 
Mine saabiatan, , 
Buildings, ] 
Bungalows, |F 
| Etc. Etc. 7 
| = Etc. Etc. ’ 
Specialties: ‘ ) 
Pit : , 
sae Bridgework, ; 
Pu i Built § 
Statene, . Columns, , 
Power Rivetted $ 
Stations, Work ‘ 
| of all 4 
descriptions. |} 
ate » 
Sei log, } 
% On fe 4 
SS BROWNLIE & MURRAY, L™. | 
POSSIL IRONWORKS, corte ; 
tivistins eh vasbenibcn.eh. uc. POSSIL_ PARK, GLASGOW. SEQUENCE, LONDON. _|f 
PES PTS) PTT PTET STI TS TTS TST PUSS T STOTT STOUT OTST OT OTST OTe TST ST id 








“aYTON Song 


LIMITED 





) OF. d C3 Se OT 03 SB | 3 9-8 8D 6 
FOR IMMEDIATE DEL 


= «SPLIT: GRIP” 

; KOLLAR GR 

AS USEFUL as the 
SPLIT PULLEY. 

IN HALVES. 

NO Set Screw to 

Cause Accidents. 

i Grips like a vice. 


Fixed or 
Removed without 


Disturbance. 
_—- 501 


Sole Makers - 


TRIER Bros. L? 


CAXTON HOUSE, WESTMINSTER, LONDON. 








vO AD 











Surpassing Excelleace Recognised. 


GANDY’S 


GENUINE PULLEY. 


ALWAYS IN DEMAND. 


Adhesive Beit Surface, Quality unsurpassed. 
Economical and easily fixed. Large Stocks 
at London, Liverpool, Manchester, &c. 








The Gandy Belt Manufacturing Co., Ltd. 
Wheatland Works, SEACOMBE, CHESHIRE. 


Branches and Stocks: London, Live: 
chester, Glasgow, Belfast. Birmingham, 














PLAYER’S 
PLANISHING 


HAMMERS. 





W. & J. PLAYER BIRMINGHAM. 











THE LEEDS ENGINEERING 
AND HYDRAULIC C€O., LTD. 


near. LEEDS 
MACHINERY, &c4 


RODLEY, 


PUMPING AND HYDRAULK 
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MULTIPLE PUNCHING MACHINES ae 


For plates up to 10ft. 6in. long and 126 holes at one stroke. 2, 
; ; SPECIALITY. 


Can be fitted with vertical adjustment for PATENT 


PLATE FLANGING. Mi AC rf | N ES stoning 
MACHINES, 
Gin. to 18in, 


(General Type), Gin. o 72in. 
WITH MELLOY'S PATENT 
Stroke Change Mechanism. 


Three42in. i 


General 
Type Ma- 
chines with 
Patent 
Stroke. 
Change. by 
Power. 

—— 
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DE BERGUE & CO., LTD., MANCHESTER. W™. MUIR & | CO. L>. 


Britains tanh, MANCHESTER, “iti 


THE PIONEERS OF ACETYLENE WELDING. = 
Ry ¥: ‘. NN 
D.A 100 OCKS. DIES “TAPS ? 


























THE 


D.A. SYSTEM i » VOLU M ES of Highest Quality Only 


IMPROVED Fire-Box Stay TAPS 
IN ONE FOR Loco CROWN STAYS, &c.. 
. \ 1M PROVED TUBE PLATE TAPPING APPARATUS, 


TRADE MARK 





D ‘ S S O LV E D z ~or tee Description of eee es: 
ACETYLENE 


(16 YEARS MANAGER AT SIR JOSEPH WHITWORTH 2Cos) 







































IN CYLINDERS BRITANNIA WORKS. ORDSALL LANE , SALFORD, 
. 2 /2 MANCHESTER 
Steel Cylinders contain- — a 
ing Porous Substance AS USED BY 
approved by and made H.M. DOCK YA RDS, 
under Home- Office WAR OFFICE, DOUBLE HEADER WROUGHT STEEL 
Regulations. ADMIRALTY, AND STEAM 


LEADING CONTRACTORS. 


SUPERHEATERS 


a":| For Lancashire, Cornish and all 
types of Water Tube Boilers. 


Each Tube Accessible 
without Disturbing 
Installation 


Leakage Impossible. 


This Superheater has 
Stood the Test for 
over a Quarter of a 
Century, superseding 
all other designs. 


LARGE ECONOMY IN FUEL. 
POWER PLANT EFFICIENCY 


COMPLETE WELDING AND CUTTING EQUIPMENT SUPPLIED. 


THE ACETYLENE ILLUMINATING CO., LTD., 


Head Office : 268-270, SOUTH LAMBETH ROAD, LONDON, S.W. 
SOLE MANUFACTURERS OF THE D.A. SYSTEM. 


COMPRESSING STATIONS: LONDON, BIRMINGHAM, NEWCASTLE, 
GLASGOW, MANCHESTER, BRISTOL, BELFAST. 
OTHERS IN COURSE OF ERECTION. K341 


- SHONE FASTBOURNE, SOUTRAME CMa! FOR 
SeVNIELLO SEWAGE 
rs) 


























INCREASED. 
London Office : 
BINSBURY PAVEMENT HOUSE, 
E.C. D870 











EJ — 








KTH 


CLAY CROSS CO, ** peeeem 
Nr Chesterfield. { a 


ESTABLISHED a= zi Use f DE 


tt 
i 


HAUT 


silent 


1, 
HiT 


COMPRESSED , <a! Ee 
AIR LIFTS COMPRESSING 


FOR RAISING WATER MACHINERY 


FROM WELLS t 
| Vi . FOR ALL 
BOREHOLES ex. eG Or sor SERVICES. 
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SMOOTH-ON 


TRADE“«-MARK 


IRON CEMENTS 


Positively stop all leaks of steam, water, fire or oil, 
They are easy to apply, 








in iron, steel or concrete. 
harden quickly, and make permanent repairs, proved 


by years in use. 


Every Engineer should have a 
c~py of our instruction book. 


SMOOTH-ON MFC. CO. 


8, WHITE STREET, 
MOORFIELDS, LONDON, E.C. 


Gisl 


CALORIFIERS 


(BERRYMAN TYPE). 


MANUFACTURERS: 


WRICHT’S FORGE AND 
ENGINEERING 60., LTD., 


TIPTON, Staffs. 


LONDON OFFICE: 57, BISHOPSGATE, E.C 
























CALORIFIERS OF ANY SIZE FOR ANY 
PURPOSE. 





FOR USE WITH EITHER LIVE OR 
EXHAUST STEAM. 













VERTICAL CALORIFIER 
with AUTO CONTROL, &c. 







WE SOLICIT SON ee eS 


ORIZONTAL STORAGE 
YOUR ENQUIRIES. ued <tr 












CAIRD & RAYNER’S 
PATENT 


“=== EVAPORATOR. 


IMPROVED SINGLE-CYLINDER 
DiRECT-ACTING 


BOILER FEED PUMPS. 


COMPLETE 


Fresh Water 
DISTILLING 
INSTALLATIONS. 


(ALL SIZES) 
For LAND or MARINE USE. 


FEED WATER HEATERS 
” FEED WATER FILTERS 

















(bE STEELCOMPANYorSCOTLANDJ= 
Rea SEMENS (ul) process aes 


“he EST D runt ruad \872 / aSer 

23. ROYAL AC SQUARE, GLASGOW. 
r pia T 23,ROYAL EXCHANGE some 
HALLSIDE gearless it cli - 4 


GLASGOW, an 
ww BLOCHAIRN,GLASG 3,MINCING LANE ,LONDON 


>> peowrssc ons oes aS 
/ Lg 


Manufacturers of 


TEEL Plates for Ships, Boiler and Bridge-building, 

sah “an les, Zed Bars, Tees, and all forms of Sectional Bars 

uired for constructive pu 

CASTIN SS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Anchors, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home and 
Colonial Railways. 

TY RES—Locomotive Carriage and Wagon, to all requirements. 

SPECIAL STEEL of all kinds use4 for constructive purposes. 











HH 
: EFFICIENT INSULATOR i 
ll AGAINST HEAT RADIATION i 
SPECIALLY 
| 
| 


1 KENYON'S 222i. 
i “KISOL” 


| (RuewsTERED)) 


CEMENT u 


| Sample 1 ewt. bag sent earriage paid for 7s. 6d. to any address. 
| | ASK FOR “HINTS” ON COVERING STEAM PIPES, 
| BOILERS, &c. POST FREE ON APPLICATION. 
t | SHEET METAL WORK FOR CYLINDER CASINGS, &c. 
Ill 


WM. KENYON & SONS, Ltd., DUKINFIELD, Near MANCHESTER. 





























_——e =>) 
HENDRY For ll cas 
i FROM A SINGLE STRAND & | ane oy-- es 
BE LTING Special Drives 
For difficult Drives, even when 
all other kinds of flat belts have failed, 





HENDRYS’ new patent Laminated 
Leather BELTING gives efficient and 
satisfactory service. . Hendrys’ new 
patent construction so increases the 
flexibility and equality of Driving Grip 
over small pulleys, that ‘slip’ is elimin- 
ated, and a marked economy in trans- 
mission of power is effected. 

FOR QUARTER TWIST and all Special 
Drives, HENDRY BELTING is a proved 
success. Our experience is freely at 
the service of belt users . . . Booklet, 

samples and price on request... . 














JAMES HEMDRY 
252 Main Street, Bridgeton 
GLASGOW 


Copyright Ragistered 


GEORGE JONES, 


LIMITED, 


Lionel Street, BIRMINGHAM 


Telephone: 1003. 


DRAW BENCHES 


COPPER, BRASS, 
GERMAN SILVER, 
ALUMINIUM, 
WIRE AND TUBES, 
SHAPED WIRES, 
. TURBINE ———— 








Tel. Address: ROLLING. 





CAIRD & RAYNER ciftsiocec. SRBBS's 





de. éc, 





























lx 


__THE ENGINEER Jonz 30, 1916 








es 


—— 











_~wewwwwewwuwwTt Toe 








SO gE 


FRANGIS BERRY & SONS 


SOWERBY BRIDGE, 


EST. 1832. E N G L A N D. SEARYE GOWEREY BRIDGE. 


OR a one age ma 


Makers of « - 


HEAVY MACHINE TOOLS 


Contractors to the Admiralty, India and Colonial 
Offices, and most of the Foreign Governments. : 


— 





The Illustration represents our Horizontal Punching, Beam Bending 
and Double Angle Cutting Machine. Capable of punching 1liin. 
diameter through lfin. thick. Bending or straightening 18in. by 
Tin. beams, &c., and cropping Sin. by Sin. Angles either straight 
or at an angle of 45 degrees. D897 











= 


On Admiralty, War ic 


THE METALLURGICAL CO. Lo 


WALKER GATE, 


NEWCASTLE-ON-TYNE. 


London Office: 
36, Victoria Street, London, S.W. 








Le 


= ee a ALLOYS IN INGOTS TO GOVERNMENT, 


Telephone: RAILWAY OR ANY OTHER SPECIFICATION. 


3551 and 3552 Central, 
Newcastle-on-Tyne. = 


7682 Victoria London. 


GUN METAL and PHOSPHOR 
BRONZE INGOTS 


Guaranteed to Admiralty and War Office Specifications, or any 
other specified mixture. 


MANGANESE BRONZE INGOTS 


to War Office and Admiralty Specifications, and special K. V. B. 
ney testing 40 tons Tensile, 20 tons Yield and 20-24 per 


cent. Elongation. 


SPECIAL BRASS INGOTS 


A. B. C. & G. qualities to War Office Specifications. 
MANGANESE COPPER, FERRO ZINC, NAVAL BRASS 

Babbit and White Metal Ingots of every description. 
ORDINARY YELLOW BRASS AND GUN METAL INGOTS, 


for commercial work. 








= Kerea 





 —— eee re Te ee ee ee ora ae 

















* 





J 


Allen’s 
“Imperial” Bullet-Proof 


Steel 


resists Bayonet, Sword 
Lance, Shrapnel, Revolver, 
etc. 


Helmets, Body Shields and 
Snipers’ Masks made to 
‘special designs. 


Also Shields for MACHINE 
GUNS and Watch - Out 
Houses. 


Edgar Allen & Co., Ltd., 


Imperial Steel Works, 
Sheffield. 


N21 














G. & A. HARVEY, LTD. 


Albion Works, GOVAN, GLASGOW. 


Makers of 


MACHINE 
TOOLS 


For RAILWAY WORK, 
For ENGINE WORK, 
For TURBINE WORK, 
For BOILER WORK. 






% wis axe Y 
peg 





iia cL 


’ i tig? eile ; 
HARVEY STUDDER” inantarcously from drilling to tapping, and studding) 


SPECIALITIES: 
HARYEY STUDDER.” “HARVEY FACER.” 
Unequalled for Drilling, For Boring and Facing on 
Tapping, and Inserting Studs. Four Sides at One Setting. 


PROMPT DELIVERY oul66 CATALOGUE ON APPLICATION 
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— > THE DISEASE: 

















STERNOL BELTING BRICKS 


Prevent Slipping and allow 
Belts to be run slack; 


Increase life of belt; 
Increase driving power; 


Clean, efficient, economical. 


APPLY :— 


STERN SONNEBORN OIL C0., Ld., 16, Finsbury Sq., London, BC, 





CTMHE LANCASTER” am 


STEAM TRAPS 


The tet yh of ne ‘LLANCASTER” 
STEA. in’ the loose Disc 
Valve rt the rr of tbe discharge pipe in con- 
nection with a quick threadéd scréw motion, 
worked by the float. This valve is frictionless in 
action, and being loose, cannot stick to its — 
It is very age in its ts for 

closing the discharge pipe, and the sulin yin 
are very simple and easily examined. It 
also acts as a Safety Valve, as.any excessive pres- 
sure exerted inst. the face of the loose disc valve 
would, by virtue yt the Quickness of the Screw 
Thread, force it open. 


First Orders “ON APPROVAL.” 


LANCASTER & TONGE, L™?: 


Sole makers of “ The Lancaster” Steam Dryers, Pistons, Limit Piston Rings, 
Metallic Packings, Machine Moulded Wheels, &c. 


PENDLETON, MANCHESTER. 
Telegrams—* PISTONS, Manchester.” Telephone—4621 City. 








X1109 




















GRAFTON x CO. 


oN CONTRACTORS TO H.M. GOVERNMENT 
= ATLAS WORKS, 


Rr, guar eon: BEDFORD. 


Wi STAN NTT AN 





Illustrated Descriptive Price List 
free on application. 





SILVER MEDAL, Page ry Exhibition cenition, 1885. 
GOLD MEDAL, PARIS, 
GRAND PRIX & GOLD MEDAL, Franco- British Exhibition, London, 1908. 


GRAND PRIX, Buenos Aires Exhibition, 1910. core 











CONTRACTORS TO H.M. GOVERNMENT. 


The Metallic Manufacturing Co., Ld. 








| THE ALUMINIUM CASTINGS CO. LTD. 





‘ te dy LS 9S fay ya 
[INGLESTON FOUNDRY, GREENOCK. 


BELLISS & MORCOM, Ltd., 
BIRMINGHAM. 


Self-lubricating Steam Engines, 
Turbines, Air and Gas Compressors, 














Chain 


Air Compressors = 


and the 


ARDROSSAN. 
METALLIC DISC VALVES. 
CORRUGATED METALLIC JOINTS, 
and che propecia SPECIALITIES. 





SSD me cn oy oud 


GEIPEL'S STEAM 


(PATENT) 





Drive. 





Condensing Plants, Crude Oil Engines 
and Paraffin Engines. K21 





ENGINEERS 








8ft. by 2in. PLATE SHEARS. 





“CROWN” a BOILER COVERINGS 


encased in STEEL Unimpairable by heat. 


967 SAVING 


in Condensation. Greatest Economy & Service. 3000 Users 


SUTCLIFFE BROS., 
Atlas Works, GODLEY, Nr. MANCHESTER. —Q767 





vibrationless. 
proposition in your works, 








G5. J HALL GL 





Are here shown transmitting power from motor to portab!e air compressor, 
manufactured by Messrs. Broom & Wade, High Wycombe. 
centre distances render this ,roposition an ideal one for chain dcive; 
98% efficiency is guaranteed, the transmis ion being silent, steady and 

Similar advantages m y be obtained for some partic Jar 


Handbook C/3, blue prints and estimates free, 


“The Coventry” Chain Co., Ltd., 
Coventry, England. 


TRAPS 


40 in use on 
s.S. AQUITANIA. 


WM. GEIPEL & (GO, 


Vulcan Works, St. Thomas St., London, 8.E. 
Capital, Principal and Staff ALL BRITISH. 


MACHINE TOOLS IN STOCK. 


Vertical Drills to admit 18in., 26in., and 








Bolt 
10}in. centre §; Shafting Lathe. 
Second-hand r, 25ft. by 6ft. by 6ft. G359 


JAMES SPENCER & CO. Ltda. 
Chamber Ironworks, Hollinwoéd, MANCHESTER. 





Qa 


MACHINE TOOLS 


RHIDE WORKS, GUILDFORD, SURREY 





Bagge 











STEEL SHEET PILING and 
PILE DRIVING EQUIPMENT. 
Large Stocks for sale or hire. 


= ne wag STEEL PILING CO. 
4, Dock H Billiter oh sieges London, E.C. 
Telephone : ,—— “ Pilingdow 


m, "London. 
For “het cote “ENGINBER” issue of 
arch 10th, page 13, and a May 19th, page rr 


WATER SOFTENERS. 


The limited 





Why not consult us NOW ? 


WILLIAM BOBY, 


LONDON WALL, E.C 


K206 

















ilisbury House, 
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LARGEST MAKERS OF CAST IRON TANKS 


IN THE KINGDOM. 


BRANCH OFFICES — 








LONDON - = 10-12, Walbrook, E.C. 
MANCHESTER - ar Buildings, D e 
LIVERPOOL _~ - 50a, Lord Street, w. 
SHEFFIELD = Moorhead. 





All plates machined full width 


of flanges. 


Tanks of any size supplied 


and erected. 


DRAWINGS, SPECIFICATIONS 


ESTIMATES ON APPLICATION. 





CONTRACTORS to the 
ADMIRALTY, 
WAR DEPARTMENT, 
CROWN AGENTS for the COLONIES. 





Telegrams—NEWTON, SHEFFIELD. 
National Telephone—2300 (Two Lines). 


ESTABLISHED 1793. 


NEWTON, CHAMBERS sont 


AND 








THORNCLIFFE 
IRONWOR KS, 


SHEFFIELD. 











Established 1860. 


HUDSWELL, CLARKE & CO. 


RAILWAY FOUNDRY, LEEDS. 


LIMITED. 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS. 


Contractors, Ironworks, Collieries, &c. 
All Sizes and to suit any Gauge of Railway. 
Prices, Photographs and full Specifications on application. 





Telegrams—Loco., Leeds. Telephone—National 3540. 


Codes—A 1, Lieber’s, ABC (4th and 5th Editions). Fs6 








The CLYDE STRUCTURAL IRON C0.,Li.| MACHINE TOOLS «upynamic IMPULSE” 


Clydeside Ironworks,’ Seotstoun, Glasgow. 


MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, | | 


Workshops, &c. &c. 


London Office: 48, Cornhill, E.C. sm58 | | 686 Cewrrat. LEEDS. Mecuatsm, Lezps 


DAVIE & HORNE, Engineers, PHOSPHOR BRONZE 





Johnstone Engine Works, 
JOHNSTONE, near ee 


MAKERS 0 
Condensing Plants, Distilling Fits Evapora- | 


tors, Feed Water Heaters and 
City Office 
Telegra phic Address : Eva; 

See illustrated advt. in 


ters, | 


June 9th. 





BURDON'S éi*é2: FURNACES 


AND 


OIL GAS PRODUCERS. 


BEST for ALL PURPOSES. Absolutely a, 
onkene su 


Burdon’s Furnace Works, BELLSHILL, N.B. 








DicseL ENGINES 
(POLAR TYPE) 
FOR ALL PURPOSES 


(Land and Marine). 
See lilustrated advert. last and next week. K303 





NEW AND USED, always 


IN STOCK. 
| THe UNIVERSAL MACHINERY Co 


(Proprietors: JAMES R. KELLY & CO., Ltd), 7 





INGOTS AND CASTINGS. 
Steam or a Mountings, Gun-metal 
and Al ium Castings. 


| 3. Mi. BIRKw?Tr & SONS, 
HANLEY, STAFFS. N73 
| See Illustrated Advertisement last and next week. 


JAMES BALDWIN & CO., 


WROUCHT-IRON 


PULLEYS 


A SPECIALITY. 


PERFECTLY BALANCED—WELL PROPOR- 
TIONED—THOUSANDS IN USE THE WORLD 
OVER —EASILY ERECTED, K259 


New Detailed Catal 


HENRY CROWTHER re SONS 


CLECKHEATON, YORKSHIRE. Ltd. 


STEAM TRAP 


Batpwin’s Paterr. 





ALL BRONZE. 


A Scientific/Trap or Drain Cock | 
| by the dynamic energy 
steam in water. 





A 
CONDENSATION EJ ECTOR | 














Engineers, 


| Berapiisiren 1877. KEIGHLEY, ENG. 











HENRY WALLWORK@ G- 


LTD. 
MANCHESTER. 


HIGH EFFICIENCY 
WORM GEARS 


FROM STOCK. 


: 


RAW HIDE GEARS 


| Also Metal Gears. 
GEORGE ANCUS & CO., LTD., 
Neweastle-on-Tyne. 2° 4m 235 


| JOHN WRIGHT & CO.,| 


Manufacturers of 
GAS -HEATED 


FURNACES 


FOR MELTING AND 
HEAT TREATMENT OF METALS. 


Essex Works, Aston, BIRMINGHAM | | 


See Advt. in last and next issues. N77 








GOVERNORS “A, 


fe = td ‘ 


























ROPEWAYS LIMITED, 


Eldon Street House, Seuth Place, Souda ai 


Teer ophone No. 160 Cone 


CONSTRUCTORS OF AERIAL ROPEWAYS ON | 
THE ROE SYSTE 


ms. 
See Illustrated Advertisement every third week, K140 





—_____| copgaunns 
VALVES «geese tererees 


CARDONALD, GLASGOW 
See illustrated advt. next week. 




























Read OTOR 2222 
for TRACTION, are with us TAPER ae ANS that our 


ra‘e information and data r — 
industrial Motor Vehicles and = 4 
ior 2 purposes Road 
en copy post paid on anplication 
5 IL IFFE & SONS Ltd., 20, Tudor Street, London, ES 


product shall stand on its merits we designate it 
“FREMO.’’ 


Fredk. Mountford, Ltd., 
Birmingham. 





























ti 


J 















JOSEPH BOOTH & BROS., 
Limited, 
F RODLEY, LEEDS. 
ALL TYPES & ALL SIZES. 
B3023 
See vur full Advt. in alternate issue. 
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HUMPHREY. 
PUMPS 


(SOLID PISTON TYPE) 


FOR USING TOWN GAS, PRODUCER GAS, OR PETROL. 














ee era 





SIMPLE. RELIABLE. ECONOMICAL. 


A PUMPING UNIT COMPLETE IN_ ITSELF. 
SUBSTANTIALLY BUILT for CONTINUOUS WORK. 


THE HUMPHREY PUMP Co. L™ | 


38, VICTORIA STREET, LONDON, S.W. ) 


Telegraphic Address: GAZONNER, LONDON. ; 
K33 ) 








Telephone: No. 360 Victoria. 








iii adi adi edi adit adi adi adi adi n di adi nat odin 
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An Invitation 


If you have any clutch or brake troubles, write us. We 
have a staff of experts who are daily engaged in the solving 
of such problems, and we have just installed a new testing 
plant—the only one of its kind in the world. We are only 
too pleased to place these at your disposal free of charge. 
This is part of the service that has helped to make 
“Ferodo” fabrics the most efficient and the proved best. 


FIE/RIOD|O 


CLUTCH AND BRAKE LININGS 


Contractors to the War Office and A London General Omnibus Company, 
‘and Undergrownd Electric Railways of Lo and Paris. List E2 from 





THE HERBERT FROOD COMPANY, LIMITED. 


"Phones—19 and 20 Chapel. Works—CHAPEL-EN-LE-FRITH. Wires—“ Friction, Chapel.” 
LONDON: 39, Upper Rathbone Place, W. 





BIRMINGHAM: 202, Corporation Street. 











BRISTOL: Bristol Bridge. 


A6 MANCHESTER: 28, Cathedral Street. 








READER} Gtughite 


E LIFTING MAGNETS. 


Handle More Material 
at Lower Cost per Ton. 





K NOTTINGHAM 


A 
D 


E NOTTINGHAM 


KS Figures from actual _users show Ny 
that “‘Igranic’”” Lifting Magnets “Y 
Ve 

have cut down S 
the total hand- 
ling charges 
for certain 


SS 


s 





STEAM 
ENGINES 


material more 


than 75 p.c. 


Write for 
new 
Pamphiet 
No. 1500 on 
increased 
lifting 
capacity. 


IGRANIC 
ElectricCo. Ld. 


147, 
Queen Victoria = 
treet London = 


2 


A 
D 
E 











Spl 1036 


READER 


IUUUOOAULUUA.DA.0OG ULLAL 



























GUEST & CHRIMES, 


On Adm! ty. War Office, and Cro ents’ Lists.) Established 1840. 


sew ROTHERHAM. 


Telephone: 206. 
SIEMENS & ADAMSON’S 
WATER METERS, 
275,000 Supplied. 
gin. to 18in. sizes. 














Original Manufacturers or 
Chrimes’ High Pressure 
Loose Valve Screw-down Cocks. 
SIEMENS & ADAMSON’S WATER METERS. 


GUEST & CHRIMES’ IMPROVED 
SLUICE VALVES, 
for Water, Steam, Sewage and Gas. 

























Also Manufacturers of 
RESERVOIR VALVES and FITTINGS, 
FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, 
HIGH-POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 








K218 LONDON HOUSE: 


THOMAS BEGGS & SON, 132, Southwark Street, S.E. 








OXY-ACETYLENE 


|\WELDING & CUTTING PLANT MANUFACTURERS, 


Ld a el LT =) AL lad Se A ee 


Mo GOWAN. WILD © Coe 





[ize isdcsnaw AURST S? B/RMINGHAM. 











WILSON HARTNELL & Co. L™ 


VOLT WORKS, LEEDS. 
London Office: 38, Victoria Street, Westminster, S.W. 










Manufacturers of 


ELECTRICAL 
MACHINERY. 








ENCLOSED TYPE. 


our DYNAMOS ano 
MOTORS 


ARE OF FIRST-CLASS QUALITY 
AND SOLD AT 


COMPETITIVE 
PRICES. 


OPEN PROTECTED TYPE. Xi4l0 
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Negretti * Zambra s 


TELESCOPES 
BINOGULARS 


TRENCH 
PERISCOPES 


(from 8/6 to 60/-). 
a 


Illustrated Price List from 
38, Holborn Viaduct, E.C. 
122, Regent Street, W. 
45, Cornhill, E.C. 




















HALLS PUMPS 


J. P. HALL & SONS, Ld. 


PETERBOROUGH 





—— SHEAR! NG Gum 


Wranist 
—_ STEEL OR IRON, lll 











W. P. BUTTERFIELD, lid 


Galvanizing and 
Tank Works, 


Shipley, Yorks, Eng. 
Ask for No. 7 ° 


See our advt. last and 
next week. Q6ié 











RANSoME-vVERMenR Macuinery Co., Lt. 
530, Brunswick House, Westminster, S.W. 
WATER FILTERS, STEEL PILING, 
CONCRETE MIXERS, PILE EXTRACTORS, 
STONE DRYERS TAR MACADAM MIXERS. 

See dheplayed advert. alternate weeks. K40 














Matchless Best Cast Steel. 


Matchless C.S. Circular & Band Saws 
FOR IRON & STEEL. 
Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, L™ 


SHEFFIELD. Q756 











vane ENGINE 


SEE ILLUSTRATED ADVERTISEMENT, 


Page 55, June 23rd, 1916. 
ApprEss— 


THE PREMIER GAS ENGINE CO., la, 


Sandiacre, Nottingham. 


COTTON-ROPE PULLEYS 


Up to 18ft. Diameter. 


FRICTION CLUTCHES, PLUMMER BLOCKS, 
SHAFTING, SPUR WHEELS. 


THOMPSON & SOUTHWICK, Ltd, TAMWORTH 


See Tlustrated Advt. la; and next week. Q568 


GOODALL CLAYTONa C2L'? 
LEEDS 

















LARGEST STOCK AND BEST VALUE IN 





LONDON. 





FRONT VIEW. No. 3} MACHINE. 


76 MACHINES FOR IMMEDIATE 





CAPACITY 24in. x Gin. x 14lhin. 


“FOX” Hand and Power Feed MILLERS 


THE GREATEST UTILITY MACHINES EVER BUILT. 


BACK VIEW. 


DELIVERY. 








PARTICULARS AND PRICES ON APPLICATION. 


We can also give Immediate Delivery from our London stock of the followirg machines, viz.:— 


14. No. 6 “Hall” High Speed Heavy Duty Cutting- 9. “Little Giant” Vertical Milling and Slotting 
off Lathes. Machines. 

5. No. 4 do. do. do. 18. 14in, “Washburn” Sensitive Drilling Machines. = 

“ ” 5. do. High Speed do. 
S “Aasee" CEO Sar 74. “Columbia” Sensitive Drills. 
3. No. 5 “Williams” Cutting-off Machines. 14. No. 4a High Speed Shell Riveting Hammers. 
15. “Bickford” Hand and Power Feed Milling 2. No. Sa do. do. do. 

Machines. 143. Bench Drills of various types. 


FOREIGN CORRESPONDENCE SOLICITED. 








UNIVERSAL MACHINERY CORP", LTD. 


Machine Shop and Foundry Equipment of Every Description. 
326, OLD STREET, LONDON, E.C., ENGLAND. 


London Wall 5768. 











sTEM CRANES 22m 


TAYLOR & HUBBARD, Leicester. 


Telegrams: 
LIFTING, 
LEICESTER. 








LYALL BROTHERS 
Sussex Street, GLASGOW. 
IRON & STEEL RIWETS to pass Lloyds. 
and other Surveys. 
SPECIAL QUOTATION FOR SHIPMENT. 
London Agent Mr. H. B. SPARROW, 65, Fenchurch Street, E.C. 





6u10 

























PATENT EAM CART. WAGON et: 
HUNSLET, LEEDS. 


LONDON OFFICE: 9, FENCHURCH AVENUE, E.C 





MANNS”: 





CONVEYING PLANTS, BUNKERS &¢ 











THE 


‘“ BRADFORD " 
WATER 
COOLERS 


HOLEHOUSE’S PATENT. 





ges i Ans as case ye 
{ The best constructed cooler 
on the market. 
{ No nails used for irrigation. 


{ Rails are exposed to water 
on all. sides pnd a to 
tree and cold air. 


4 Every cooler is made at ouc 
own a and all are 
standard 


I They are are BRITISH. 
THE 
DAVENPORT ENGINEERING CO., 
Ss ’ 
omer.” BpaDrono. ™syt"" 





N65 















ant 














ety ty PLANING, SHAPING 
and SLOTTING M MACHINES. 


ee: SURFACING and 
THES. ne 















mice Me Se 











tting 
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WORM GEARING. 





There are some functions 

for which the worm gear 
is better suited than any other form 
of motion transmitter. 


GC, Especially is this the case 


when it is desirable that 
the shaft centres shall not cross, or 
when it is necessary for both shafts 
to perform duplicate duties. 


GC, We specialise in gearing 
and transmission, in the 
manufacture of worms, wheels, 
sectors, elevating arcs, &c. 


C. We manufacture gears from 

sin. up to 3in. circular 
pitch, and up to 9%in. and 32in. 
respectively for the pitch diameter 
of the worm and wheel. 


E.G.WRIGLEY & Co., Ld., 





SOHO 


BIRMINGHAM 











oe eee TUTTI UUM UUM LMU AUK 


/GUNMETAL, BRASS » BRONZE GASTINGS| 


TO WAR OFFICE OR ADMIRALTY SPECIFICATIONS. 


SMM AU 


on. work produced from Bar, 


OUR BRASS FOUNDRY IS IN A POSITION TO 


~ Owing to our Machine Shops being almost solely engaged 


Forgings or Stampings, 





UNDERTAKE FOR PROMPT DELIVERY LARGE 





QUANTITIES OF CASTINGS OF HIGHEST 





QUALITY, SOUND AND TRUE TO PATTERN. 





: 3184 Central, Manchester, 


Telegrams: 


All enquiries ‘ will ‘receive expert and prompt attention. 


“Stork,” Manchester. 


UNITED BRASSFOUNDERS & ENGINEERS, LTD. 


EmPRESS FouNDRY, 


MANCHESTER. 
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Accessories—sheet, washers, engine packings, rubber and canvas hose, 
electric cables, belting, buffers, draw-bar springs, and an infinite number of 
articles used in land, marine, and railway engineering. The 


; SILVERTOWN COMPANY make a egy: ay Engineers’ Rubber 








Company manufacture Rubber, Ebonite and Gutta-percha Goods of every 
description. Ask for our List No. 1 and send your enquiries. 


THE INDIA RUBBER, GUTTA-PERCHA & TELEGRAPH WORKS CO., 


(The Silvertown Company.) . . 
Head Office: 106, Cannon Street, London, E.C. Works: Silvertown, London, E. 1x67 














COLE, Specialities— Diese. O'L Enaines. 
PisTONn Drop VaLve Steam $ VERTICAL Gas ENGaInEs. 
MARCHENT & ENGINES 
L Conpensinc PLants. 
: MORLEY, TD. SLOW SPEED TYPE (VERT. & HORIZ. Compcete Power 
fn BRADFORD. Haulage Engines, Air Compressors, INSTALLATIONS 
CENTRAL EXHAUST TYPE. 
oa : 47 rad: 
en ea ane sia sacar. MEDIUM SPEED TYPE. SS aie 





Contractors to the Admiralty, War Office, Board of Trade, &c 


ROTHERHAM FORGE & ROLLING MILLS CO., LTD., ROTHERHAM, YORKS. 


STEEL FORGINGS 


UP TO 15 TONS. 
DROP FORGINGS, MOTOR CAR PARTS, STEEL RODS, BARS & SHEETS. 


Machining in every branch and finishing to standard limits. 


Specialities: Crank Shafts as Forgings or Finished Complete. - Saw Plates up to Gft. Gin. diameter and Special Sections. 
Telegrams: “Forge, Rotherham.” Telephone Nos. 4 and 429 Spl 1x7 





















FRANK 
WIGGLESWORTH “2: 


FLEXIBLE COUPLINGS 


. SHIPLEY, yorxs. | 


PECKETT & SONS, Ltd., Bristol 





EASILY DISCONNECTED. 











Telegrams—PECKETT, BRISTOL. 


TANK 
LOCOMOTIVES 


of_all Descriptions and any Size or Gauge. 












- 
| 





| 





Speciality 


| 
| 








FULL PARTICULARS ON APPLICATION. 





L916 
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SENT FREE— 
CATALOGUE 
650 PAGES 
To 
BONA FIDE 
BUSINESS 
APPLICANTS. 













PLUMMER BLOCKS, FRICTION CLUTCHES. 
CEAR WHEELS (Cast Iron or Steel). 
PULLEYS (For Belts or Ropes). 

RIGHT ANCLE DRIVES, SPEED. CHANCES. 








Formercy 
CROFT 


































uns. = ENGINEERS LTD. a 
BARLOW « CHIDLAW, L™ soShiy GE Sas 
PUWPLINERS, SHELLS Foe CALENDER BOWLS BEARINGS & 
; BRASS PHOSPHOR: BRONZE 


Pendleton, Manchester. 
Phones—790 Pendleton | Wire—‘“‘W: ‘af 
3685 Oentral. | a, een 


JP TO | TON EACH. MACHINED IF REQUIRED. 


CUT CEARS. PN GD 


THE GLASGOW IRON & STEEL CO. 


WISHAW, SCOTLAND. pecans 
Manufacturers of SIEMENS ACID STEEL 


SHIP & BOILER PLATES 


Also BILLETS, BLOOMS, SLABS, BRIDGE PLATES, ANGLES, BULB ANGLES, ‘CHANNELS, 
ROUNDS, SQUARES, TEES, &c. 




















MAKERS of GLASGOW PORTLAND: CEMENT 


Brand—* GISCOL.” 
Telegraphic Addressee—"‘INGO1 WISHAW." “GISCOL, GLASGOW.” 


bs Ph A aOR Seem PRES EN rs 


PSA Meters 





ew p 
; Grilling, and milling machines, two Tangy 


WATER 


lxVill 
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FULLER, HORSEY 
SONS anp CASSELL. 


MECHANICAL AUCTIONEERS 
SURVEYORS AND VALUERS 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 


FIRE LOSS ASSESSORS. 


ll, BILLITER SQUARE, LONDON EC. 
NOTE.—A STAFF OF SPECIALISTS attends to 


the requirements of Manufacturers seeking New 
Works or Works and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 





To Embroiderers, Lace and Clothing Manufacturers, and 
others.— Messrs. 


Fuller, Horsey, Sons and Cassell 


will SELL by AUC in Lots, at the Mills of the 
Midland Lace Company, Licaitoa. St. Ann’s Well-road, Not- 
tingham, on TUES AY — WEDNESDAY, July 25th and 

h, at ee o'clock peecisely, » 

PLANT AND M. ACHINERY 
including 27 Saurer embroidery machines up to 10 yards, 

50 goffering, gretching, crimping, pleating, pinking and 
looping machines, pleating and 
rotary cutting machines, ewing machines, multiple 
sewing machines, 30 Heberling machines, button-hole machines, 
button presses, power cutting machines, gas and electric irons, 
cutting tables and benches, cop and bobbin es machines, 
starching and preparing machines, boiling pans and vats, 
board boxmaking plant, including power and hand illotines, 
scoring, punching, and wire stitching machines, hydraulic and 

resses, engineers’ tools, including lathes, shaping, 
e steam engines, 
four Lancashire boilers, Crossley gas engine, shafting, belting, 
office furniture, and other effects. 

May be viewed by orders, and catalogues had of Messrs. 
Cameron, Kemm and Co., Solicitors, Gresham House, Old 
Broad-street, E.C.; Messrs. Wells ‘and Hind, Solicitors, 
Fletcher-gate, Nottingham; Robert Rhodes, Esq. 
Receiver for the Debenture-holders, 18, Low- -pavement, Not- 
tingham; or of Messrs. FULLER, HORSEY and CO.. ll, 
Billiter- -square, London, E.C. ga 1” H 
me om cmmneeenes 


British Insulated and Helsby 
‘ABLES, LTD. 
ELECTRICAL CABLE MAKERS AND ENGINEERS. 
Worxs: PRESCOT and HELSBY. 
(See Illustrated Advertisement in issue June 9th.) 


Eagineering ing and Machine Work 
EXECUTED ae _— Trade, Patentees, &c. 
Cutting, Planing to t., rning to 8ft. dia. Best grade. 
Moderate ct bans zes. RE — ROSSER and RUSSELL, 
Ltd., Queen's Wharf, Hammersmith, W Spl sx 306 


,) chnson and Phillips, Limited, 
wees oe AND TELEGRAPH og 
CTORS AND CABLE MAK 
“~~ CHARLTON, Kent. 
Makers of Machinery, &c., for it of Cable 
Factories and Vessels. Electric Light Apparatus of all kinds. 
Are Lamps. Electric Transmission of Power Plant. F1648 


team and Electric Cranes, 
pape 5 CONCRETE MIXERS, STEAM 
WINCHES. aa D WINDLASS 
JOHN H. WILSON A 




















ES. 
¥ AND CO., Ltd, Dock-rd., Birkenhead. 
London Office : 1S Victoria-street, S.W. Spl sx 157 





THE MECHANICAL HA 


BY. AUTOMATE 


JUST PUBLISBED. Crown tto, Cloth. 


THEIR DESIGN AND CONSTRUCTION. 


JUST PUBLISHED. Royal 8vo, Cloth. 


OXYGEN, NITROGEN, CARBON 





JUST PUBLISHED. Medium 8vo, Cloth. 450 pp., with numerous Illustrations. 


LATHE DESIGN, CONSTRUCTION, & OPERATION 


WITH PRACTICAL EXAMPLES OF 
By OSCAR E. PERRIGO, M.E. 


‘150 pr pp., with Illustrations. 
Forming Vol. VII. of MANUALS OF CHEMICAL TECHNOLOGY. 


INDUSTRIAL GASES: 


INCLUDING THE LIQUEFACTION OF GASES AND THE MANUFACTURE OF HYDROGEN 
DIOXIDE, 


CROSBY LOCKWOOD AND SON’S LIST. 


Jus? PUBLISHED. One Handsome Vo bey gy 750 pag Bee maper Ra Raval 8vo, with over 1000 Illustrations. 
ngly 


DLING & STORING OF MATERIAL 


R SEMI-AUTOMATIC MACHINERY. 
By GEORGE FREDERICK ZIMMER, A.M. Inst. C.E. 








260 p PP, with 180 Illustrations, inadiding 7 Folding Plates. Price 25s. net 


LARGE ELECTRIC POWER STATIONS: 


WITH EXAMPLES OF EXISTING STATIONS. 
By G. KLINGENBERG. 


Price 12s. 6d. 


LATHE WORK. 


Price 7s. 6d. net. 
Edited by G. MARTIN, D.Sc., F.C.S. 


AMMONIA, PRODUCER GAS, &c. Bx 607 





London: Crosby Lockwood & Son, 7, Stationers’ Hall Court, E.C. 








ABSOLUTELY NECESSARY AND 


MUNITION WORKERS 


INDISPENSABLE TO ALL 


AND ENGINEERS. 





2400 PAGES OF TEXT. 


“Much information ina clearand conciseform .. . 


engineering.”—Glasgow Here 


Send postcard for particulars to 


(Founsd) 7, CITY GARDEN ROW, 
Vi Riis & CO. (asta CITY ROAD, LONDON, N 


160 FULL-PAZE ILLUSTRATIONS. 


ENCYCLOPEDIA OF ENGINEERING. |: 


Edited by JOSEPH HORNER. 
The illustrations throughout are good.”"—The Engineer. 


“This Encyclopedia will prove a priceless boon to engineers.” Engineering Times. 
“We can reonmumgnel S the book to all those who are connected in any way with the separate and separated departments of 


BKO606 








FoR ELEVATORS & CONVEYING 
MACHINERY 
Apply CHAIN BELT ENGINEERING Co., 
DERBY, ENGLAND. 
OR EWART’S, LEY’S and other 
DRIVE CHAIN BELTS 
Apply EWART’S CHAIN CO., 











Gates AUGUSTIN NORMAND, 
67, Rue du Perrey, se-2 ee (France). 
DESTROYERS, TORPEDO BOATS, YACHTS, and FAST 
BOATS SUBMARINE ont SUBMERSIBLE BOATS. 


NORMAND’S PATENT WATER-TUBE BOILERS, COAL 
or OIL-HEATING. DIESEL OIL ENGINES. 3x503 





CAMPBELLS & HUNTER, LP. 


GEAR CUTTING. 


Worm Wheels cut up to 13ft. Oin. diar. 


Bevel and Mitre Wheels els planed up to 3ft. Oin. dine. 
BE 


DOLPHIN FOUNDRY, LEEDS. 


For CASTINGS « 10 roxs 


LOAM, DRY axp GREEN. 


rs w. BRADLEY on, wewarx 


Spl 8x596 


BUCKTON TOOLS. 


See Illustrated Advertisement, June 9th, page 26. 


CONVEYOR & ELEVATOR C0., 


ACCRINGTON. 


See Advertisement last week, 
PAGE XI. 


INCE FORGE C0.,Lp., WIGAN. 
“=z” FORGINGS tans 
JENKINS BROS., LTD. 


Works: MONTREAL, CANADA, 
SOLE MANUFACTURERS 
JENKINS BROS. VALVES. 
Gun-metal and Iron Body. 
JENKINS ‘96 SHEETING 
for Steam Jointing. Spl 8538 


For Descriptive A dvt. see every Fourth Issue, 
Write 9%, QUEEN VICTORIA STREET, LONDON. 


KENNICOTT 
SOFTENER CO., 


WOLVERHAMPTON. 


LARGEST MANUFACTURERS OF WATER-SOFTENING 
PLANT IN THE WORLD. Splax595 


YARROW'S 
WATER-TUBE BOILERS 


The most improved type is fitted with 
Feed Heating Tubes and ae note 
BE 
GLASGOW (formerly of Poplar, Londan 




















DERBY, ENGLAND. 
FOR BLACKHEART MALLEABLE 
ate CASTINGS 


LEY’S MALLEABLE CASTINGS Co, Ltd., | ign 
DERBY, ENGLAND, 


LASSEN & HJORT | 
WATER SOFTENERS,,, 


LOCOMOTIVE TANK ENGINES 
MANNING, 'WARDLE. & “COMPANY, Lrp., 
oF eee aoe next 4 vol 








Boyn 
See their Illustrated A 


STONE BREAKERS. 
BAXTER'S PATENTS ARE THE BEST. 
W. H. BAXTER, LTD., LEEDS 


SANDYCROFT LTD., 


CHESTER. 











“CASCADE” MOTORS, 
WINDING ENGINES, 


&e. BK56O 


MICROMETERS. 


NEWALL ENGINEERING CO., Walthamstow, London, E, 


rrr Re 
GEO. N. DIXON A AND CO. |= 


LIVERPOOL. 
MECHANIC. ELECTRICAL, AND MINING 
AUCTIONEERS AND VALUERS. Bx 543 


Hig h Barnet.—Fine Quiet 
Senos, easy of access for Hospital, Retreat, Club, 

hool, Factory or Store. HOUSES an PREMISES, OUT- 
BUILDINGS and LAND (about 3/4 of acre). Freehold. FOR 
SALE cheap, or would lease.—Apply, BEAVAN Surve' _ 
High-street, Barnet. 


Marine Engineering and Motor 

USINESS on South-East Coast for immediate 
a ones toadeath. Certified net earnings from £1500 to 
. Business in full swing, and now working at 








nck, Plant machinery, and seven motor cars, 
a {about d a price for goodwill £2000. The Prechold 
Business Pre n be either purchased or leased. 

Reply, OXBORROW, SONS and CO., A and 


WHEATLEY KIRK 
PRICE & CO. 


(Established 1850) 


VALUERS 
AUCTIONEERS 


ENGINEERING WORKS 
PLANT, MACHINERY & STOCK, 


46, WATLING STREET, LONDON, E.C. 


6, Atpzrr Square, CouLinewoop Srazer, 
Maycuesrzr. Newoastie-on-Trve. 


Telephones and Telegrams at each address. «300 


SS ae eee Ee Se 

Gustav NRosenmann.— Sale By Controller — Clyde Works, 
Aberdour-street, Old Kent-road, London, S.E.— An 
ALUMINIUM PRESSING PLANT for the manu- 
facture of aluminium matting for motor cers, stair treads, " 
&e. The a includes a Be ge eae aluminium mattin 
machine, with Mth ——- rollers, a slitting 
machine (18in. Eph by eins shaft ng, pulleys, belting. 
ane a small polis! , also a quantity of aluminiun 

cuttings and useful cde’ 


enry Butcher has Received 
instructions to SELL the above by AUCTION, 7 One 

Lot, on the above premises on TUESDAY, July 4th. , at 
2.30 o'clock previsely. On view da) vious a morning f 
sale.—Catalogues and all information may be obtained from 
N. Ward Wild, . (Controller), Messrs. Frentie Wild and 
¥ - venue, E.C.; or of the AUCTION NEERS, 
Messrs, Coif patches and Co., 63 and 64, » Chancery lan -lane, 


he e Proprietor of British Patent 


708 of 1910, entitled im yrovmnents in mag HINE for 
BORING, DRILLING, TAP and MILLIN * DESIRE 
to GRANT LICENCES for he Manufacture of the Machines 


in Great Britain, or can entertain the SALE of the ae 
PATENT RIGHTS.—Particulars obtainable from Mr. HEN 
FAIRBROTHER (Bromhead and Co.), Chartered on 


( 
Agent, of 30 and 32. Ludeate bill. London, E.C. 759 w 


STEAM & ELECTRIC CRANES 
AND STEAM NAVVIES FOR SALE. 


§Ton DAlnONTs LOCO. CRANE Sats. >. £500. 
STon LOCO. CRANE, by a 100 ib. £400. 
Two $Ton REECE RAN Loco. ie by Smith, in 
55 re at reasonab 
Portable E' nernie Ga: GANTRY CRANE, capable of 
Gantry so that trucks 
fine modern crane. 
Bedford ~ itor ei £210. 


‘on LOCO. CR. omen 8 £175. 
5-Ton STEAM DERRICK cR NES by, Tain ‘48ft. jib, steel 
80 Ib. a in excellent condition. 
™OTon Fixed STRAM WHARF CR. AXE. ‘by Wilson, steel 
derricking jib. £450. 
‘© 12-Ton Wilson Gu. Type NAVVIES, W‘L. carr. and 
frames, 100 Ib. w. p.. modern 
bt Whittak ivan pe STEAM NAVVY, 4ft. 8in 
80 Ib. press £650. 
andton mwa ttaker Crane Type § STEAM NAVVY, 100 lb. w.p. 
One 10-Ton LOCO CRANE, by Wilson, normal gauge. Price 
10-Ton Electric Overhead CRANE, 35ft. span, three motors, 


One 15-Ton Ditto, 40ft. span, three motors, £500. 
One ¥-Ton Ditto, 60ft. span, three motors, £700. 


JOHN F. WAKE, DARLINGTON. 
acuum Evaporator (Kestner), 





con very ‘Maker x re Lr pole 4 Seenctine a and 

denser. wate 
Parti rate vere TRE FOOD LIMITED, 

Weanbery, P502 « 





ertical Cn Tube, 11 ft. High 


ft. diam., nearly new; and ” Worthingto m PU 
12 x 0 x 12, now fix and ‘will deliver Giewodinbaty _ 
THOMAS EDWARDS, 204,, Rotherhithe New-road, Lon- 
don, 8.E. P550 o 





Auditors, 19-20, Tem le-chambers, Sp Sle-avenue, Londo: 
E.C. "Phone 95, Holborn. No agents.»  "Peaan 





Great Saving in Painting is 


effected by app! pplying mage 7 38 ing 34 ws s. 
us are fu escri n Jenni 
% ere, By Etat ERSION AND BY COMPRESSED 


Office, 93, Chancery-lane, London, 
PS%1 


Wi ene engine 
Hligt-class_ Machine Posy: of 


U COMPAN Ltd. Eechipton 
1541 Prince of Wales-road, Kentush T Town N.W. P40: 


ENG FREFEL, 


VIA SOLFERINO 43, MILAN (ITALY), 
IS BUYER 
OF ALL KINDS OF TOOLS, 


such as 
DRILLS, CHUCKS, Fare. BAceaAws, VICES, FILES, 
AUGES, &c. 7811 


Woes Brass Founder to do 


Small Sane ee. not oneting about 3 pounds, er 
bly arranging f patterns.—Address, MU_ 5 
pe ‘s-buildings, Chanenes: lane, London. P5561 


anted, Repetition Work for 


Capstan Lathes and Drilli Machines.— Address, 
816, Engineer Office, 33, Norfolk-street, Strand, W.C. 8161 


E neer” 

















TANK LOCOMOTIVES. 


SPECIFICATION AND WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 
R. & W. HAWTHORN, LESLIE & Co., Lap, 


NeEwcast.e-on- 


TANKS 


GALVANISING AND CONSTRUCTIONAL IRONWORK. 


JOSEPH ASH & SON, 
Rea Street South, BIRMINGHAM. 





BE 4 





FOR SHEET METAL PRODUCTIONS USE 


TAYLOR & CHALLEN 
PRESSES swims 


Works and Showrooms, BIRMINGHAM. 
STEEL PIPES, TANKS, &c. 


THOMAS PIGGOTT & & ei LTD. 


BIRMIN (Sp ) mm 536 
See Advertisement Sine 2 e 23rd, page 


TUBES & FITTINGS. 


STEEL 
Tubes for Gas, Water, Steam, & Compressed Air. Electric Tram- 
way Poles, Tubular Steel Piles, High- pressure Steam Mains, &. 


JOHN SPENCER LTD. ““weowessuny. © 








IRON AND 








anted to ene 


ee 
yo oe ee i. 


U 
Ne and 30 JOHNSON, 
2005 1 


i Geter 
Forgings (Smal) to Drawing or 
FROM ONE UPWARDS. 


COWARD AND —_— LIMITED, 
Oldfield-road, Maidenhead. P3535 1 


Ezgin | Firm inW estminster 


ager ame 2B 7b having — 
electric _—< meine ROUS of MANU. | all 
FACTU NG somne ENGI ERING ‘BPECLALITY © = 


special am to fecilivate d open product “ary S 

8 and ¢ uction wi 

msidered. All proposals will be trea’ ct confidence. 
Engineer Office, 33, Norfolk-stroct, — ‘C 











Engineers. and Founders can 
NDERTAKE CASTINGS. New white alloy phe 

di tons Government requirements (bar atom B te’ 
brea we am, 814, Engineer Office, 33, Norfolk pare 


\fachinin uired.—30 Tools. 

Can also U ERTAKE SUPPLY of SMALL CAST- 

INGS and PRESSINGS, any metal.—Address, 813, eer 
Office, 33, Norfolk-street, Strand, W.C. 31 





For Hire, Pumps and Well- 
— ILS for Contractor’s Wells, &., 2in. 
to 2in. diam and ©O., U; Ground . 


—R. 
street, London, 8.E. Telephone No. 978 ie, 








WINDING ENGINES 
FOR SALE. 


Pair very fine yy ae WinDine ENGINES, 
by Holman Bros., cylinders by 48in. stroke, drop 
valves, dashpots, and cu’ r peat en a 8ft. dia. by 25in. 
ra (taane — = —e _s oe. odern 

nes of massive design, and in aj rance 
and condition almost as new. £850. PPO : 


JOHN F. WAKE, DARLINGTON. : 
Shell Plant.—A N umber 


In. 
3 3} of MACHINES voy! oirrimes Sor DISPOSA 
Apply for full eames . ASQUITH, Litd., ie 


Wells, Hal 
8 N.H.P. Comp. all Loco., 
P 


on ee by Aveling and Porter, insure 160 Ib. working 
PONE HP. eee be seg on springs, by Wallis and 
Stee ream, inmate 40 Ib. w —! 
; a BLE ENGINES, 20 N.H.P.,6 N.H.P., and 5 N.H 


Comp. Hori. Corliss Cond. "ENGINE, by onton 
Proctor, we cyls. 20in. and 36in. diam. by 42in. stroke. 








=p. Hori. Corliss Cond. ENGIN a Yates and 
Thom, with 1 24 ee cyls. by 3ft. 6in. stro! 

‘oss Comp. Hori. E E, by Robey and Co., with cyls 
19in. ond Sin. diam. b; aie. stro! 


‘oss Comp. Hori. ENGINE, by Marshalls, with cyls. 144in 
and 26in. diam. by 32in. stroke. 
Hori. Corliss Cond. ENGINE, by Middleton, Leeds, with 
7! = diam. by Min. stroke. 
H.P. Cundall GAS ENGINE and SUCTION PLANT, 


magneto ition. 
BH National GAS ENGINE and SUCTION PLANT, 
electric light type, magneto ignition. 

ATALOGUE of Stock MACHINERY, 2.3000 Lots, free 


on app! Inspection invited. 
2 gee W. WARD, LTD. ALBION WORKS, 
Tel.: “ Forward, Sheffield.” Spl.4101 SHEFFIELD. 





45 H.P. Gas Engine and Suction 
ten de by Grice ; Crossiey GAS ENGINE, “0” Typ 
about 14 HP No. 51854, all iu good condition. | 1500 al 
GALVANISED OPEN-TOP T 10ft. by 6ft. ey! 4tt., 

P489 


new.—_STANLEY ENGINEERING "COMPANY, 

120 Horse- “power Compound 

Side-by-side Type HORIZONTAL S EN 

GINES, by eminent maker. Fly-wheel in centre 12ft. diam., 
condition. Now fixed for immediate sale. 


G 








ie EDWARDS 2044, Rotherhithe New-road, ' ondon, 

&.E. P49 i 
VALUATIONS. 

ood and Newland, 


42, 8) FRING OARDERS MANCHESTER, 
VALUERS and AUCTION — to Engineering and miiod 
BK 


Partnerships and Transfer of Businesses Negotiated. 
Peter Hooker, J Limited, Black- 
HORE LAS BERS AN LONDON . 
AND 4 TRONFOU UXDERS. 
THE STANDARD sind pratt BLAST 
MACHINES. rl 
by Sypxzy Warrs *, the Office of 


SD 
Ege AGT 8g ter-lane, and 
Loony SE atuh of Bt, Clement ieee te tbe 

tT Midaleoos 

















